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Canney (Dr. M.), Skrn of Rebirth, 335 

Capron (P. 0.), [J. B. R. Rajam, Prof. M. de Hempti 
and], Evaluation of the Beta Yi Energy Limits 
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Oarleton (P.), Buried ires: The Earliest Civilisations 
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Carlson (Dr. W.), appointed a fellow ın the department of 
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work of, 50 i 

Carmichael (Dr. H.), and E. G. Dymond, Balloon a 
ments in High Latitudes, 204; and Chang-Ning u 
Coamic Rey Ionixation Bursts, 325 

Carpenter (F. M.), Lower Permian Insects of Kansas, 
641 


Carpenter (Sir Harold) and Dr. J. M. Robertson, Metals 
and their Alloys. 2 vols. (Review), 612 . 
Carpenter (Dr. J. R.) An Eoological Glossary (Roetew), 
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tr (J. A.), Determination of Stellar Diameters by 
, 1018 
T nics B.), O. Gatty, Dr. J. H. Schulman and Dr. 

Walston, Calcium in Ciliary and Muscular Move- 
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terization. of Thymus Nuclechistone, 329 
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ta (Review), 2668; International Union of 
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Clark (Dr. O a Gantry Interrelation of Dissociation 
Energy a Inter-nuclear Disnea- for some simple 
Di-Atoms in Ground States, 285 

Clark (Dr. Grahame), Archsology and Society (Review), 
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cogs a Oe A.), F. R. Gorton and F. W? Seat, Physics 


(Review), 588 

W. E. Le Gros), The Tissues of the Body : ar 
Introduction to the Stady of Ana (Review), 351 ; 
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Limitations of Physical An , 904 
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Clarke (8. H.), Wood as a Raw Material (Review), 924 

Industrial Health 
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"Board, 243 
Clay (H. E.), appointed a member of the Industrial Health 
Research. $75 


Clay (Dr. Sampson), The Science of Colour (Review), 
227 


Cleary (R. V.), J. Maier and G. H. Hitchings, Metabolism 
oe 
Clough (Brig. A. B.), Ordnance Survey Plans, 590 
Clough (Dr. G. W.), Dr. G. D. Lander, 970 
Clouston (T. W.), [R. L. nearer ae Genetics of Black- 
Resi 


Clow (Dr. A.), and G. Panon. Pure Htbyl Aloohol for 
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), Origm of Variation. 209 


Cobb 

Cobb EA ), New Land-Speed Record, 438 

Cobb (Prof. J. FW.) Tho Gas Indastry in Greet Britain, 19 
Coghlan (H. H.), Early Copper, 484 

Cohen sah L), Factors Determining Physical Size and 


riions, 044 
cohen (Br, P. P.), Dr. H. A. Krebs and], Glutamio Acid 
gen Carrier m Animal Tissues, 5 
Cohn ae B.), Tables of Addition and 
Decimals. 


Logarithms with Six Becond edition 
(Review), 369 


Cohnhetm (Prof. Julius), oantenary of the birth of, 105 

Oolbeck (J. C.), elected John Lucas Walker student of 
Cambri be ra 301 

. J.) The Complete “Correspondence of 


wenhoek (Review), 056 i 

Oole A.), Further Experimenta in the Breeding o 
(Ostrea edulis) m Tanks, 642 

Coles (Jemsie V.), The Consumer-Buyer and the Market 

(Review 


) 195 e@ 

Collar (A. R.), [Dr. R. A. Frazer, Dr. W. J. Duncan and], 
Elementary Matrices and some a tions to 
Dynamios and Differential Equations jew), 850 

Collmgwood (Prof. K. G.), appointed Creighton lecturer 

- in London University for 1939-40, 87 

Colwell (Prof. R. O Prof. A. W. Friend, Reflection 

of Medium Short Radio Waves im the Tropo- 


Comrie D 7 [death], ; [ob article}, 857 
Comrie L. J. New } tical Tablea, 871 
Conforta (F.), Le raxionali (Review), 370 
Conforta (F-} Le ,» Does Scienco Aton’ a Basis for 
sag oe 


Constable (Prof. F. EL), Comparison of the Adsorption, 
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Oonti (Senatore Prince Ginori), [death], 1085 

Conway (Prof. E. J.), and P. J. Boyle, A Mechanism for the 
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neord end} awarded the prise of the Anna Fuller 
Fund of New Haven, Oonn., 150 

Coppen Wim F. 3E V- (Dr. A. W (Review), 767 
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Cotton (B. O.) and Godfrey, The Molluses of South 
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Couch (Prof. J. N.), The Genus Septobesidium (Review), 
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cal Theory of Non-Uniform Gases: an Aoocount 

of tl the Kmetio Theory of Viscosity, Thermal Con- 
duction, and Diffusion in Gases (Review), 998 

Craig (Prof. R. A.), [death], 857 ; 
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10 
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Seventh International Genetical 496 ; and 
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Oritehfield (0. L.), [H. L. and R. W. Curtis and], The 
204 
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Oroesland (J. ), Safety in Mines 
Crowfoot (Dr. Dorothy), agd D. Riley, X-Ray Measure- 
mentas on Wot Insulin Crystals, 1011 
Crowther (Prof. J. A.), Co-operation in Research (Review), 
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sake E (Prof. J. R. Loofbourow, D. Whalen, Sister 
Michaella Lane and], Logal Growths in: Animals 
aoed pe Injection of Intercellular Wound 
39 
Cumming (Bat Geni. H. 8.), Typhus Fever in the U.S.A., 
149 
‘Curie (Mlle. Eve), awarded the Clement Cleveland medal 
of the New York Cancer Committee, 324 
(H. L. and R. Ay L. Critchflald, The 
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vane (Prof. Harvey), “Slant an kat, Avec member ie 


Society o 
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Dafoe (A. R.), [J. W. Maoni yaur andj, The Quintuplets, 
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American Geograp 
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AT cal oler of tho London Gaty 
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Dainton (F. a CoE G. W. Norrish and], Reaction 
ee E and Oxygen Sensitized by Nitrogen 
Peroxide, 
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baiil Machia Polasmrod Moticae ef te Tean 
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in (Dr. Positive Eugenio caries (Galton. 
lecture), 87; ‘conferment upon, of an 
doctorate by 8t. Andrews University, 605 
Das (A.), [U. N. Kanjilal, P. O. Kanjilal, R. N. De and], 
Flora of Awam. Vol. 3 (Review), 8 
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D’Aunoy (Prof. J. R.), decorated with the Order of Com- 
mandatore of the Crown of I , 885 
. H.), The Theory of umbers (Review), 347 
ENT ps Computation of Total Solar Eclipses, 
I 


Davies (Col. O. E.), elected president of the Newcomen 
861 
Davis (Dr. HL), [Dr. 8. 8. Stevens and], Hearing: ita 
nad. G and Physiology (Review), 570 
Davo aoe ) and Prof. O. N. Hmshelwood, Thermal 
tion of Acetone, 909 


Ee of (Lord), Decline of Po 
Dawson (J.), awarded the George 


Davenport 


ion, 17 
tchell Harroway 


scholarship of the North-East Coast Institution of 
Engineers and builders, 665 
Dawson (R. B.), coal Lawn Craft (Rovtew), 581 


Day Aor M.), Wild-life Restoration m the United States, 


De (R. N), [U. N. Kan al, A. Das, F. C. Kanjilal and], 
Flora o . Vol. 8 (Reetew), 894 
Dean (R. E Potada al Owa Interfaces, 32 
ase aa E.), Origh? of Defecta in Copper Conductors, 
De La Warr (Earl), Museums and Education, 124; 626 
Delvin (J. J.), An Klectromechanical Transducer, '39 
Demerec ), and M. E. Hoover, Hairy Wing (Hw) of. 
melanogaster, 121 
. W. E.), Some Notes on Least Squares 
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Okie France), North American Indian Musio, 

Denston (T. 0.), A Textbook of Pharmacognosy. Third 


edition 392 

Dent (A. G. HL), seas Electrification, 663 
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156; oe of some Atlantic Tortie. 
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rer a steed Giri A New Techni for the Spreading 
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Desreux (V.), and R. M. of Several 
Active Cee a Oe ee i 287 

Devonshire (Dr. A. F.), [Prof. J. E. Lennard-Jones and], 
Oritical in Gases, 79 i 

Dewey (J.), Logic: the of Inquiry (Revtew), 880 

Respiration, 107% 


Radioaktivitas tello Ergebnisse (Reviow), 
689 
Dieulafoy (Prof. Georges), centenary of the birth of; 


work of, 861 
van Dingenen , (Prof. A. van Itterbeek, J. Borghs 
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Dirac (Prof. P. A. M.), prasdedi Baya nada? ths 


Royal Society, 859; 986_ 
Disertori (Dr. B.), awarded the ‘intemational prise of 
Bern U for researches on tis, 1044 
Dixey (F.), tion of South Africa, 646 


Dixon (Dr. K. C.), awarded the E. G. Foarnsides scholar- 
ship of Cambridge University, 301 

Dixon (Dr. M.), Catalysis m iration, 1070 

Doak (B. W.), Amino-Acids and ting of Outix 

Dob fiski (Prof. 8.), and M. Niestuchowski, 

| Oxidation of Afummtum Alloys, 510 


379 
tive 


Rabanit 1); Onee DERSE VAA O asi S 
pscudoobsoura, 870 


Dodd (Dr. 0.), ee r A 
. the United 8t. Andrews, 60 
Dodd (C.), [Prof. ey N. da C. Andrade ani Effect of an 


Electric Field on the Viscoaity of 
Dole O.), (J. A. Swartout and], Atomio Weight of Hydro- 


wen, 485 
Doljanski (Dr. L.), (Dr. R. 8. Hoffman, Dr. E. Tenen- 
baum and], Growth-stimulating Effects of Extracta of 
Normal Adult Tissues and Tumours, 1002 


Domagk (Prof. G.), awarded the Nobel prise for physiology 
and medicine for 1989; work of, 777; elected an 


* hono member of the Pharmaceutical Association 
of the u University of Benares, 938 
Donald (H. P ), Human Birth Weights, 38 
Doniger ( R. Cameron andj, Toxicity of 


R.), [G. 

1oldes, 790; Tomeity of Indene, 1095 

Donnan (Prof. F. G.), Baron Joji Sakurai, 234; The 
Garner ate aa of Co-operative Activation, 448 ; 
elected presi of the Association of Scientific 

Workers, 984; conferment upon, of an honorary 


. doctorate by the National University of Ireland, 1044 
Dorey (Dr. 8 , awarded an M. O. James memorial 
medal of the North-East Coast Institution of Engin- 


eers and Shipbuilders, 665 

Dose (K. 8. Gurareja), À A Possible Explanation of Vary 
Slow Adsorption 

Douglas slaa (Vion atnira i Sir Pansy); [death], 812; [obituary 


Dowling (Prof. J. J.), Comparing Resustances of Four- 
e ‘Terminal Resistors, 885 


- Downs (W. Relate . Gillespie and), Palladium-Donterium 
Eauilibr; 


Dowsett M.), Handbook of Technical Instruction for 
Wi Telegra Bixth edition (Review), 741 

Doyle (Prof. W. L.), laso in Amphioxus, 867 

Drake (L. R.), ae D. Hard and], Structure of Cyolo- 


(Dr. T. $5, Whither Technical Education 1, Rg 
Draper (E. 8.), Boonomizing on House Puel, 1041 
Drever (Dr. H. L), Two British Expoditions to Ubekendt 
est kd 


Greenland, 1073 
Drew M.), Trrploid Red 200 | 
Driver (Dr. J. E.), Bentley and s Text-Book of 
s “Charm atty. lijion (Revisio), 


. Drucker (P.), Alsea Etbnography, 714 

Drommond (Prof. J. 0.) and Anne Wilbraham, The 
Engitehman’s Food : Se ee 
Engtiah Diet (Review), 2 

Drysdale (Dr. O. Vi), Teidamental Concepts of Fleetro- 


F'O TH in the Nebalar Spectrum of Nove 

o in the Ne Spectrum of 

Herculis 1984, 598 : 

Duliére (Dr. W.), and O. Loewi, Liberation of Potasium 
by mostyicioles in the Central Nervous System, 


Du Manoir (P.), Ce qu'il faut savoir des plantes de mon- 
_ tagnes (Review), 808 


Duncan (Sir Andrew), Sanita upon, of an honorary* 

University, #f 

R. A Fraser, A. R. Collar and], 
cations to 


Dynamics and Equations iow), 650 
Donworth (J. V.), A Determmation of the -Value 
Periods of Radium O and Thorium C’,ewith % note 
on Time in a Oounter, 152 
Du Puy (W. A.), The Nation's Forests (Review), 614 
Durell (0. ee A New for Schools (Review), 585 
A eo Enzyme in 


Dwyer Sister Coals Manet [ Prof. J. B. TE E 
. Cook, Sister Mary Jane Hart and], Production 
of Intercellular Hormones by barat gr , 553 
Dymond (Dr. E. G.), Intensity of Mesotrons 
782; [H. Carmichael and], e Upper 
Experiments in High Latitudes, 394 


Hakle (Prof. A. 8.), ee Tables for the Determination 
of Minerals by their Physical Properties. Third 
edition, revised by Prof. A. Pabet (Roviaw), 742 


A Systematic and Anatomical Account of the Opistho- 
branchia, 484; The Littoral Fauna of Great Britain : 
@ Handbook for Collectors (Review), 907 

Earl (Prof. J. O.), Use and Misuse of Science, 409 

East (Dr. W. N.), Aloohol and Crime, 708 

Hastliok + HL.) ag i Hetero-Transplantation 
of Primordia between Duck, Turkey, Guinea 
- and Chick Embryos, 380 

Ebrey (Dr. G. O.), appointed to the Fleming fellowship in 
the Mellon Institute, 592 

Eckardt (Dr. R. E.), (Dr. P. Gyorgy and], Vitamin B, and 
Skin Lesions in Rats, 512 

Fidgar (Rev. W.), bared a Site m Western Scotland, 1052 

Edgell (Rear-Admireal J. A.), Vice-Admiral Si? Percy 


Douglas, 032 
ee a ae of Rotating Bodies, 81 
abi ached Sg , The 1989 Heet- 


for Siea Plotted from the 1989 
fale ate Steam Tables (Review), 1069 
von ene Ia Amoni [obituary article], 1004- 
A (B), [P. 
Me of Serre: My 
Peco by Bro M. Thaxton and], Scattering 
of Pro Protons, 254 


tons 
recor of Double Star Orbits, 21 
EL Helaiy De A. F.), Control ef Kernel Smut of 
I 
Ellerton (J.), Tri#iowm ephasrococcwmn, 601 
Elliott (Prof. T. R.), pee a member of the Medical 
Research Council, 282 
Ellis (Henry Havelock), [death], 104; [obitoary article], 
` 188 


El Sadr (M. M.), H. G. Hind, T. F. Macrae, O. E. Work, 
B.L and Prof. A. R. Todd, Vitamin B Require- 


ments of the Ras, 73 
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um, 


Elsden-Drew (Dr. R.), Blood Grou 
Elvehjem (Prof. O. A.), 1 E. 
Reduction of 


reader in i i London University, 
87; (A. G. Maddoc k O, Bala z Now Iodine and 
Derivatives o 328 
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M. Ikawa and], Fimion’ of Thorium by Neutrons, 
547 


Feurchild (Dr. D.), awarded the Meyer medal of the 
American Genetic Associati 


tary 
Fankhauser rei sie de in the Salamander, 1017 
in Gas Reactions (Review), 268 


Farrand (Dr. Li), [death], 970 
, Science and Politics in the Ancient 


Wistar ena” | and Biology, 199 

Fasciolo (J. pees (J. M. Muñox Breun-Menéndex, L. F 
Leloir : : the Substance Causing 
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du eee François de Casternay), Bicentenary of, 
. E. Himwich, Z. Baker and], Respire- 


sie tees 

Feather (Dr N.), Bombardment of Silver, 547 

Feghali (Prof. M.), Proverbes et dictons Syro-Libanais ; 
texte arabe 


ot index analytique (Review), 583 
. Haiao-Tung), i Peasant Life in China: a Field 
tudy of Country Life in the Yangtze Valley (Review), 


287 
Feldtkeller feat R.), Hinfuhrung in die Vierpoltheorie 
der elaktrischen tentechnik (Review), 811 
Fell (Honor B.), The Avian um, 557; [H. Grimeberg 
and], Pleiotropic Gene-effects in the Rat, 208 
Fermor (Sir Lewis L.), Boil Destruction in Malaya, 901 
Po . G. B, F.), (0. F. Powell and}, of High 
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Fieser (L. F.), W, P. Campbell and E. M. Fry, Vitamins 
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Stations 


Fischer (Dr. A.), Nature of the Growth-Aoceleratmg 
Substance of Animal Tissue Cells, 118 

Fischer (O. E. 0.), Aquatic Plants of Indie and Burma 
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Botanic ; work of, 829 
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science, 824; [death], 1085 
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Fisher (J.), Distribution of the Colour Phases of the Fulmar 
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Fisher (Prof. R. A.), and F. Yates, Statistical Tables for 
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Hooker (Prof D.), Origm of the Graspmg Movement in 
Man, 1052 
Hooter (M. E.), [M. ties ving rea Haury Wing (Hw) of 


Hoover (8. R.), F. E. Allison, C. A. Ludwig, F. W. Mmor 
Nodule Metaboliam and Nitrogen 


Fixation, 11 
Hopkins (Prof. A. J.), [death], 1085 
Hopp (R. J. A ER ay oe Tntensiv Cultivation, 1086 
Modieval Number Symbolam : Its 


H 
ee eaning and Infinence on Thought and 
a ‘evi 586 
Hopwood (A. T.), Excavations at Brundon, Suffolk, 556 
f. F. L.), M. H. Salaman and Dr. A. 8. 
Effect of Ultrasonic Vibration on Vaccinia 


Horder (Lord), elected president of the National Society 
for the Prevention of Venereal Diseases, 110 

Hori (Prof. Takeo), [Prof. Youhibiro Asami and], Spectrum 
of the Torch 981 

Horn (Sir Arthur), Sir Wi Prout, 1004 

Horn (Dr. Walther), [obrtuary article], 857 

Horodnioxy (Dr. H.), and Dr. A. Jabtoriaki, Influence of 
T on the Pressure Broadening of Spectral 


Lines, 504 
Horrocks (Jeremiah), Observation of the Tranmt of Venus ; 
860 


rk, ; 
Horsfall (J. wut G. E. R. Hervey and R. F. Suit, Damage 
id, 947 
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Horsley (J. ae B.), Special Duties for the Mines Depart- 
ment, 

Horton (Prof. F.), elected vice-chancellor of London 
University for 1980-40, 47 

Houstoun pe R. A.), Kepler’s Law of Refraction, 441 


Hovy (J. H.), Oligodynamic Control of Helworm 
Peis marioni), 672 
Howard ee Broods in Armadillidium 
Ho (W. 0.), Denston’s A Textbook of Pharma- 
cognosy ae 192 
Hoyle (F.), and R. A. Lyttleton, The Evolution-of the 
ae 1019 - 


ns .), Origm of the Duke Cherries, 757 

(Dr. E.), Cosmic Data, 507 

Hudan (0. 8.), [W. T. Haskins and], Preperation of 
l-Tartario Acid, 211; [R. M. Hann, W. D. Maclay. 
and], Structures of Diacetone Dulcitols, 757 

Hudson (G. F.), Turkey, Greece and the Eastern Mediter- 

+ ranean (Review), 1031 

Hudson (Dr. R. G. 8.), elected 
Leeds University ; work of, 

Huebner (W.), Geol and Allied ae A Theseuorus 
anud.a Oo-ordmation of English and German iflo 
and General Terms. Part 1: German- 
(Review), gl 

Hughes (Prof. K.), and G. T. Miller, Trigonometry, 
with Tables” (Review), 1081 a 

Hughes (Dr. L. E. 0.), Motaon Picture Sound Engmeermg 
(Review), 874 

(Dr. W.), Dr. A. Ciocco and Dr. C. Palmer, 

Causes of 160 

Hulme (H. R.), and L. 8. T. ea 
the Combination of Observations, 558 

sige D.), appointed a mamber of the Industnal 

Board, 242; 375 

Hurd (0. D.), and L. R. Drake, Structure of Cyclo-Oota- 
tetrene, 448 _ 

Hurst E a Arthur), awarded the Moxon gold medal of the 


cag aed Physicians, 242 
Hurst t(l .), [W. D. Allen and], Soattering of D-D Neutrons, 


The bile 
Basin. Vol. 5: The H of the e Plateau 
and Bahr El Jebel (Aevrew), 495 
Huse (G.), [H. M. Powell and], Structure of Aromatio 
Polynitro Compound—H bon Complexes, 77 
Huxley (A. F.), elected Mi Foster t in Cem- 
301; [A. L. and], Action 


Aei of geology in 


Hurst (Dr. H. E.), and late Dr. P. Philh 


ion to Modern aA T 
whe, Dr. E. B. Ford and], Taste. 
id Apes, 750; “Race” in 


[Prof B.A. 
“the An 


Europe (Rewtew), 1081 
Hyre (R. A), Spraying and Photosynthesis, 447 


von Ihering (Dr. ope tath], 891 
Titaka {Ichird), and Y: 
fraction Exammation of Oude 


, Electron Duif- 
on Light Metals, 
1000 


” Ikawa (M.), [Dr. Y. Nishina, T. Yasaki, H. Exoe, Prof. K. 


Kimura and], Fission of Thorram by Neutrons, 547 
Tkebe (T.), [E or and], A Benmtrve Induction 
Magne 27 


Imahori (Dr. K.), Analyms of Varymg Sound, 708 

Imamura (L), kd and his Beismoscope, 840 ` 

Imma (Dr. -), Insects m the Upper Air, 406; 
terous Larve and Wound Treatment, 16; A 
Fluid for Museum Use, 598; Physiology of Insecta 
(Review), 800; Dr. Walther Horn, 857 

Ingold pr . T.), Spore Discharge in Land Plants (Review), 
OS 


PE T Double Oxy-chlorides of Rhenium, 81 
Ionides (8 A. and Margaret L.), One Day Telleth 
Another (Review), 1028 
Irving (J. T.), and M. B. Richards, Inftaence of Age upon 
E? Requirement of Vitamin A, 908 


Fk) 
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(R. F.), ‘Vibrated’ Concrete, 904 
(Abdel Fattah Sapam A. Scholtes and), A 


Colour Reaction of cag ies 
Subetitarted Apia ea 910 


and their 

van Itterbeek. (Prof. A.), W. van Dingenen and J. Borghs, 
Adsorption of Helium Gas‘on Active Charcoal 
4-:2° and 1-78° K., 249 


Iwanenko (Prof. D.), Classical Dynamics of the Meson, 
77 

Iyengar (Lt.-Col. K. R. K.), Report of the Pasteur Insti- 
tute of Southern India for 1987, 148 

“m dans (Dr. A.), [Dr. H. Horodnicay andj, Influence of 

i aa a a 


* Jack (R. WI, Physiology and Behaviour of Glossina 


morsitans, 714 
Jacks (G. V.) and R. O. Wh The of the Earth : 
orld Survey of Soil on (Reerew), 647 . 
Jackson (F); The 1.0.0. as an Electrici aia a 


Jacob (L. Me ERNE Optica (Review), 
B.), The Chemical rune of Foods and 


Jaoger (B. 0.), with chapters by 8. 8. and M. J. 
Californi 


; : @ Visitor's Hand- 
J (Em of), 
J (M. De Ww), 
G. L), and A. Norris, Thickness of Built-up 
Fins, 44] 


Jenkins (Dr. H. 0.), Dipole Moment and Alkyl Chain 
: , 867 


Jerram R. K.), [T. Thomson and], An Outline of 

2 Forestry (Review), 614 

Jexzowsk4é and Iodko, Double Oxy-chlomdes of Rhenium, 
81 

Johannsen (Dr. O. A.), [Dr. W. A. Riley and], Medical 
Entomology. Second edition (Regiew), 101 

Johnson (A.), @ppointed assistant lecturer in weaving 
mechaniam in Leeds University, 219 

Jognson (F. H.), and Dr. K. L. van Schouwenburg, 

eee of Hydrogen Peroxide by Catalase, 

Johnson (N. G.), and G. Liljequist, Angular Distribution of 
Submarine Daylight, 44 

Jobneon (T. H), and J. G. Barry, T EE ae 
Altitude, 877 

de (Arnrid), Animal Families ad Where as? 


Life (Review), 1078 
Johnstone (A. 8.), appofated lecturer in radiology in 
Leeds ity, 4 
Johnstone-Taylor (F.), River : Prmciples and 
Practice. Second edition cg )» 194 


Jolly rs W. A.), [death], 143 
Jones (Dr. Brynmor), appointed lShtrer ın organic 


j , 168 
Jones. W. Knight), A New Reoordof 


Phoronis hippoorema 


Jones oy h {death], 65; [obituary article], 286 

Jones (Prof. F. Wood), Environmental Conditions and 
Physical Characters (Heview), 177; Introducing 
Human Anatomy (Review), 351 

Jones (G. 0.), appolitiad research fellow in the Depart- a 
ET of Glass Technology of Sheffield University, * 

10 

Jones (H. Gwynn), The Charcoal Iron Industry, 916 

Jones (Dr. H. Spencer), Evolution of the Karth’s Atmo- 
sphere, 161; Tidal Effect on the Variation of Latitude 
at Greenwich, 162; Rotation of the Earth, and the 
Secular Acoelerations of the Sun, Moon and Plansts, 


254 
Jones (H. Trefor), Smoke Pollution, 258 
~ Jones (J. R.), J. Alloock and], The Nomogram: the 


Jones Dr. W.), edited by Welpley Fisher, 
hy of the Fox Indians, 91 
Jorge (Pro cardo), [obituary article], 700 


Kanai 


KV 


Jost T L.), awarded the Charles R. Barnes honorary 
maniborakip of the American Bocieiy of Pan 


Jan RE F. C. R.), [E F. Witherby, N. F. Tice- 
hurst, B. W. Tucker and], The Handbook of British 
Birds. Vol. 3 (Hawks to Ducks) (Retiew), °691 ; 
Birds of Britem, 942 

Jungers Biers and], Exchange between Nitrogen Iso- 

n Metal Surfaces, 1058 
Just “R. g. ), The Biology of the Cell Surface (Review), 
879 


Kelfarentaca (£.), Anment Greek Measures and Athletio 
Reoords, 360 
Kamal (M.), Hymenopterous Parasites of Aphidophagous 
639 


), [K Sexzawa and], Range of Posamble Existence 
of Stoneley Waves, 121; ‘Packet Velocity’ of Dies- 
parsive Elastic Waves, 448 Rayleigh Waves in an 
Stratum of the Earth, 519 
mer ee f. E. J. Conway, P. Boyle, H. O'Reilly 
tion of Electrolytes in Muscle, 752 
wal CP. oy U. N. Kanjilal, A. vie N. De and], 
ae of Assam, Vol. 3 (Review), 804 
sates ra N.), A. Das, P. O. Kanjilal and R. N. De, 
ore of Assam, Vol. 8 (Review), 894 
Kaplan (Prof. J.), Nitric Oxide in the Earth’s Upper 
A 152 


Kapterev prof P.), P.), Contemporaries of the Mammoth, 702 
Kar (Dr. B. K.) and H. N. Banerjee, Effect of Ethylens ` 
on Mangtfera indica, a 


Karn H.), [death 
Ratohalkt (E. } Dr M Eres Frankel and], Poly-condensation 


of a-Amino Acid Esters, 380; [Dr. M. Frankel, O. 
Neufeld andi, Carbamates of g-Amino-Acid Esters 
and therr Poly-condensation, 832 
Katô (M), Temperature Rhythm in an Ant-hill, 385 
Kaufmann 


(B. P.), Chromosome m 
Drosophila, 885; and Ruth C. Bate, 8 
Rearrangements in Drosophela melanogaster, 12? 
Kaul (K. N.), appointed assistant for India at the Royal 
Botanic ioin Kew, 829 


Kaeulback (R.), Salween (Review), 1078 

Kausche, Pfankuch and H. Ruska, The Electron Micro- 
and the Investigation of Viruses, 40 

SER e SiNT oo and Chroma- 


Keeler (0. E.) E) [Ero Pe O Ten , Preference of 
for Particular Po ions in Coach 
of this Character, 871 


ee ame five, eee Lane, Urry and], Helium Ratios 


of F us Rooks, 677 e 
Kenin a a ee ee 
859; 986; and Dr. T. Carbonic 
Anh 443 ; and®Dr. E. F. Hartree, Mochanism 


of Deournponitum of Hydrogen Peromde by Catalase, 
787 . 

Keith (Sir Arthur), Science anf the National Ideal, 408 
aaa At (Prof. T. L.), The Kelley Statistical Tables (Review), 


Kally (0. J.) and H. H. Beard, Creatine as a Product of 
Mothylation, 162 


Kemp (E. E.}, vo) Pee Eee Ge of a Fern, 204 
a Prof. J Dr, C. L. Hewett, 
Higer ead Dr W. Ma neord awarded the 


Pa of the Anna Fuller Fund o 
Kennedy jai T; . Solid Naphthenic Acid from Iranian 
Petro 


ow ew Haven, Conn., 


Kennelly (Prof a 3 ), [obituary article], 64 
Kepler (Johannes), Gesammelte Werke, Bend 1: Mys- 
terium. hicum, De Stella Nova, Heraus- 


ben von F. Bac ines Review), 806 


a, Deeg eae eee ee 
o tons tons, 254 
Keasel L.), eO EOR 2) Riess, 160 


-o 
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Kidson (Dr. Edward), [obituary article], 108 
ne kaye . Y. Næhbina, T. Yaseki, H. ioe, 
a ission of Thorram by Neutrons, 547 
(Prof. O.), Mental Disease and War, 409 
Kingsbury (A. W. G.), A New Bnitish Locality for Fluarite 
m Somerset, 1018; and Dr. J. Newton Friend, 


mr agli of Greenockite in the Mendipsa, 1018 
(T. H.), Radio Interference Measurements ; 
Electrical Interference m. ing, 211 
male! Baca and Bonner, dag eee of Gaseous 
ylamine, 

; andj, Vaigbbate’s 
, 7 (Reotew), 370 
Kinhara (8. H.) and K. a a o Teti 


for Rayon ry Hands, 789 
ais a A T. P C.), Medicine ın Ancient Ireland, 


upori (Earl), Measurements of the Valocity of Light, 


ar (L. M.), Replacement of Fangs in Rattleanakes, 
` 14 
Kleine (Dr. F. K.), awarded the Shield of Nobility of the 
Reich, 282 
aa (R. M.), Maocene Stratigraphy of California 
iew), 1080 
Klemperer (6. a, preen Optioœs (by the Research Staff of 
Musical Industries, Ltd.) (Review), 401 
Klin t (HL), Gre on orem nne i 
16 


Knapman (0. B. H.), E. Vanstone and], Food Value of 


Knight (Dr. B. H.), Training of Engineers, 673 

Knight (Prof. H. O.), [death], 857 - 

Knight (B. L.), and T. W. Genetics of Blackarm 
i in Ootton, 676 


, Lhe Now Radcliffe Observatory, 19 
J. Bostrsm, Dr. T. Lauriteen and], 
eutron Emission Acoompanymg Uranrum 


Dr. EL. Petterson, Dr. F. Gross and], Large- 


lankton Oulture, 832 
von Koenigswald (Dr. G. H. R.), and Prof. F. Weidenreich, 


ET between Pithecanthropus and Binan- 
see Ly and N and M. Tatibana, Extremely Bright Spots on 
Coolidge Tube Target, 511 


Kogi (Prof. F.), and Dr. H. Erxleben, The Ghutamio Aoid 
of Tumour Proteins, 111 

Kol (Dr. E.), Life in Arctic lee and Snow, 39 

Koller (Dr. P. C.}, A S$nopsis of Genetios (Review), 1067 ; 
Sage F. A. E. Grew and], Chromosomes of the Pig, 


Kolthoft (Prof. L M), JL A. Laitinen and], Study of 
Difusion r by Electrolymis with Micro- 


electrodes, 

Komarov (Prof. V. L.), awarded the Order of Lenin by 
the Soviet Government; work of, 777 

Korenchavaky . V.), and K. Hall, Metaplama and 
Adenoma-like Obangefin the Uterus of Rate Injected 
with Sex Hormones, 1048 

Kosterlitz (Dr. H. W.), Galactose-1-Phosphoris Acid in 
Galactose Metabolism, 635 

Kostoff (Prof. D.), Heterochromatic Regions of Chromo- 
somes, 38 ; t of the Fungicide ‘Granocsan’ on 
Atypical Growth and Chromosome 
334; Abrstormal Mrtoms m Tobacco Plants Forming 
Hereditary Tumours, 599; Po ere are org 
Variable tan their Original Diplo 

Kothari (Dr. D. 8.), The Meson and PAEA 

Kotschnig (W. ray Unemployment m the P a Pro- 

. feawions, 148 

Kraus (Prof. E. H), and Prof. O. B. Slawson, Gems and 
Gem Materials. Third edition (Review), 372 

Pee 


. E. A.), and Dr. P. P. Cohen, Glutamic Acid as 
ydrogen Carrier in Animal Tissues, 513; Dis- 
ataiona of Kato Acids in. Bacteria and Adana 
* Tissue, 1072 


Krige (J. we Cattle and Marriage Among Southern 
Bantu, 9 


` 
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Renia POER SOAN. 


i, Large AT 
of the Electrical Condustivi pies = 
Krishnan (Dr. R. 8.), and D. H. ak Bom- 


bardment of Silver, 547 


- Krol (Prof. M. B.), [obrtnary article], 508 


(C. A.), and A. Oarvalho, Genetical Proof of the 
oo of Coffee Endosperm, 515 
K i (B. R.), “Living-8pece” and Population 
blems (Revcrew), 1081 
Kuhn (Prof. Richard), awarded the Nobel prise for 
chemistry for 1838; work of, 858 - 
Kumdt (August A. E. E.), centenary of the birth of; work 
of, 861 
Kuno (H.), The Darumsa Voloanoc, Japan, 485 


de Lacerda Castelo Branco (Vice-Admiral H. C.), trans- 


with a ive Study (Review), 742 j 
Lacroute (P.), tion of Bte Diameters by 

Interferometer, 1018 - f 
Ladewig (Dr. P.), Precipitation of Protem Fractions in 


Solutions Partionlarly Poor in Protems, 76 . 
Laitmen (H. A.), and f. I. M. Kolthoff, Study of 
Diffusion Proceeses by Electrolyms with cro- 
electrodes, 549 
Lal (Awadh Behari), [Dr. Bawa Kartar 
ence in Odour of d-, t- and di-Derrvatives o 


and eao iin mantra gle 910 
Lalkaka (K. E.), Hot Spra of Shellac, 936 


Lamb (J.), and E. A. Houghton Roberta, Cytochrome 
Oxdase in Tea Fermentation, 867 
Lambert (J.), in conjunction with A. Holderness and Dr. 
F. Sherwood Taylor, The Essentials of Volumetric 
Review), 1080 


, Differ- 
Amino- 


var. shelcensis 
lander (Dr. G. D.), [obituary article}, 970 
Landy (XL), Influence of Glutamine on the Growth of 
, 512 
Lane (Dr. Clayton), The ‘of Plague dad other Tropical 
Diseases (Review), 801 
Lane [van Goodman, Keevil, Urry and], Helium Ratios 
Ae Igneous Rocks, 677 
Lane (Sister Mary Michaella), [Prof. J. B. Loofbourow, 
A. A. Cueto, D. Whalen and], Local Growths m 
zo Produced by Injection of Intescoliniar 
989 
Brown (far Walter), appomted president of the 
ee ie Hygieme Council, 1088 
(E. 8.), [E. G. Boring, H. P. Weld and others], 
fence Ta to Psychology (Review), TAA 


), centenary of the birth of; work of, 


Larsen an (E. hag and G. Switaer, Meltmg of Granodiorite by 
Andesite, 676 


Lamt (L.), Influence of Sodium Chloride on Glucose 
Se ete ere errr 


Latimer (Prof. W. M.), The Oxidation States of the 
Elements and ther Potentials-m Aqueous Solutions 


= (Review), $67 

Laubenga (A. Pa a E H. R. Engle, Oxides and 
Hydroride of 62 

von Laue (Prof. M.), sixtieth birthday of; work of, 
625 


Lauriteen (Dr. T.), [Dr. K. J. Bostrem, Dr. J. Koch andj, 
Emission Accompenymg Uranmm 


Lausteen (O.), [O. Winge andj], Hybridization m Yeast, 
253 


Lawrence (Prof. E. O0.), awarded the Nobel prize for 
physics for 1039 ; work of, 850 

Lawrence (Dr. J.), and others, Neutrons and Radio- 
Elements and their Biological Applications, 
657 


~ 
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Lawrence (W. J. O.), M. B. Orano and), The Genetica of 
Garden Plants. Second edition (Reviow), 94; and 
J. Newell, Seed and Potting Oom with i 


` Reference to Soil Sterilixation (Review), 581; 
Soott-Monorief and V. O. Sturgess, Genetics of 
676 
Lawton . G.), Mental Hygiene in Old Age, 902 
Lea (Prof. F. O.), Hydraulics : for Engineers and Engineer- 
mg Studenta. Sixth edition (Review), 584 
Learmonth (Prof. J. R.), Dr. W. J. Mayo, 274; Prof. 
Archibald Young, T 
Lecat (M.), 
Littára 


Bl cithe Mea Paaa, i D aate co ee 
W, 440 

Leeming (E. L.), Road Development in the United States, 
719 

Leet (Prof. L. Don), Ground Vibrations near Dynamite 
Blasts, 791; Practical Selamology and Seismic Pro- 
specting (Review), 881 

yan Leeuwenhoek (Antoni), Alle de brieven (The Collected 
Letters of Antoni van Leeuwenhoek). Deel (part) 1 
(Review), 856 

Lefèvre (Jules), awarded the Grand Prix Prinoe Albert I 
de Monaco of the Paris Academy, 474 

Le Gall (Dr. A.), Alocholism and Menta! Disease, 543 

Legg (P. H.), An Introduction to Astronomical Naviga- 
tion (Review), 586 

Legee (5. W.) [Dr. R. Lemberg, M. Norrie and], Catalase, 


Leith} “oss (Mirs. Sylvia), African Women: A Study of 
the Ibo of Nigeria (Review), 787 
Leloir (L. F.), [J. M. Mufios, E. Braun-Menéndes, J. O. 
Fasciolo and], H : The Substance Catsing 
Renal H. ion, 980 
(Dr. K.), M. Norrie and J. W. Legge, Catalase, 551 
-Jones (Prof. J. E.), and Dr. A. F. Devonshire, 
Critical Paenomens in Gases, 70? 


Aseptic Cultivation of Larve of Lucilia ouprina, 676 
Lonard (Prof. F. 0.), Goose Lake Siderite, 918 


Le (G. AS, . L. B. Pett, Marian Lipkind and], 
tanm A m Cod Liver Oil, 634 
Letten (Dr. H.), A harische Typrbulens (Review), 651 


Leuschner (Prof. A. O.), Minor Planets of the Heoube 
brai lecture), 871 
), [obituary articlef, 969 
Lavy Prof. H.), Modern Science: A Study of Physical 
Science in the World To-day (Review), 8 
ae (Prof. L.), [death] 318¢ eyes article], 


Lewis D» Genetics of the Raspberry, 601° 
Lewis . Q. W.), Bome Modern Methods of Ressarch in 
_ the Problems of Flight (Wilbu? Wright memorial 
lecture), 229 
1006 
189 


Lewis (Dr. J. F.), [death], 
eye a plese 
and Prof. K. Wodsicki, Vagmal Smears 
Oyole of the Cat and the Lioness, 245 
eee J. AT ata A. de Vriend, Testing of 
c 
ALISA (G.), DN. 4. E RO andj, Angular Distribution 
f Submarme Da t, 44 


Lindegren ( hee A) Mean. S10 ob Be 

» 370 urr arnis), 1083 
gip oad (E), i rare K. als exch » Nature of a 
Co ee ea a ee 518 ` 


tinge tc (C4 A.), conferment of an honorary degree 
Durham Poe us by 


. 


' Linton (R. G.), and A. Brownlee, Vitagnin A Content of 
- the Livers of a Hundred Healthy gs, 97 
(Marian), [Dr. L. B. Pett, Q- A. Le Page and], 


Vitamm A in Ling Cod Liver Od, 684 ° 
Lipmann (Prof. F.), we of Phosphate in Pyruvio Avid 
Deb n, 8 eo a 
Lister (Sir pensez), [dea gee Tioath), 624 
Little (O..C.), Hybridization and Tumour Fornsation in 
Mice, 1052 
(Prof. R.), Physico-Chemical Experiments 
( ), B87 


ae haareai ey M. N.), (Prof. W. A. FATT and], Myo- 
Adenosinetriphosphatase, 66 


Lloyd Q (Dn Dorothy Jordan), awarded re Fraser Muir 
Moffat medal of the Foundation of Tanners’ Research 
Laboratory of Americe, 603 

age be fae Ll.), Dr. W. H. Golightly and], Insect Size 

155 


Lloyd (Lora Leadership in Democracy (Walker Trust 
359 
Locke (H. )s [Patricia Hall and], Incentives and Con- 
tentment: a Study made in a British Factory 
(Review), 1082 
ays Oliver), The Life-work of My Friend, F. W. H. 
(Renee), 1027 
Tosser (Dr (Dr. J. A.), [death], 
Oe oval & ay an honorary member of the 
Edinburgh, 70 
Loori (5), D *Duliare ard], Liberation of Potessium 
cetylcholine i in the Central Nervous , 244 
(Prof. F. Y.), [obituary article], 1005 
. P.}, [doeth], 236; [obituary article], 


t of the Wistar Insti- 
, 199 
the Rose, 485 


579 


P hans hace n- 
Lombard (Prof. 
1084 

Long (Prof. E. R.), elected 
tute of Anatomy and Bi 
Longrée (K), Powdery Mildew o 


Longstaff (Dr. T. G.), Gen. the Hon. C. G. Bruce, 407 
Lonnberg (E. 3 in a Dolphin’s Backbone, 675 
Loofbourow . R.), E. 8. Cook, Sister Cecelia Marie 


Hormones by Mechanical In en 
A. A. Custo, D. Whalen and Sister Mary 
Ue ee ee 
tion df Intercellular Wound Hormones, 989 
Loomis (Dr. W. E.), and Dr. O. A. Shull, Expermnents in 
Plant Physiology : A Laboratory Text-book (Review), 


583 
(J. B.)}, Myzus ornatus a Vector of Potato 
785 


Lovell (Dr. A. O. B.), and J. G. Vilson, Investigation. of 
Cosmico Ray Showers of Atmospherio Origm, Using 
Two Cloud Chambers, 863 

Lovell (Dr. R.), [Dr. Edith Straker, Dr. B. Hilleand], 
Bacteria of the Throat Nowe, 1017 

Low (Prof. A.), oonferment ieee of an honorary doctorate 
by Aberdeen Univergjty, 127 

Lowe (P. R.), awarded the Verner von Heidstoun goid 
ra Up OTe ORS arrest 


Lowie ( (R. T Ethnography of the Washo of Novada, 

S.A., 688 

Lackwill (Dr. L. 0.), Heterosis in Tomatoes, 121; Heter- 
osis in Lycopersicum Crosses in Relation to Seed 
Weight, 008 

Ladin A.), elected to the physical mathematical 
lass of ilie Prutin Academe ct Sexanocn. 70 

Ludlow Tes awarded the Founders Company fellow- 


ship, Ps 
Ludwig (C. A.), [F. E. Allison, 8. R. Hoover, F. W. Minor 
; Nodule Metaboliam and Nitrogen 
om 11 


Lunt (Dr. R. W.), Chemical Reaction in the Electric 
Discharge 


769 
oe (Prof. 0O. J.), Dendrochronology in the caer 
United Btates, 1086 
Lyot (B.), elected an honorary member of the Royal 
Society of Edmburgh, 70 


a 5 
“Lyth R), pd M. E e S 

ars Used for Preservation. of E 

Lythgoe (By 

B ork, Prof. A. R. Todd andj, Vitamin B 
. Ez. E. Broda, Dr. C. F. Goodeve, 
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Plots (Dr. H.), awarded the gold Pasteur medal of the 
Paris Pasteur Institute, 474 

Plugge (Capt. L.F. E tie E E 

Scientific Commuttee of the House of Commons, 
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, Rights and Duties of Science, 972 
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, [death], 318 
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coe (Prof. A. M.), Metals and Their Alloys (Review), 
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Lage article], 775 
Tissue Respiration, 
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Poulton (Dr. E. P.), [death], 73 
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article}, 032 : 
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Price (Dr. 4 A. G.), White Settlers in the Tropics (Review), 
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I. Scott, An Introduction 

to Botany, with reference to the Structure of 

Flowering Plant ( ), 492 


Priston (Gommar. W. R a Solar Variation and the Weather, 

Prout (5 Willem), [death], 891; [obituary article), 

Pugsley (A. J.), Dewponds in Fable and Faot (Review), 
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Pyefinch (K. AnP a Cirripedes of the John Murray 
Expedition, 60 


Quastel (Dr. J. EL), Reactions of the Tissue 
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Rako (Dr. G.), and M. 
of Measles in the Fertile Hen’s , 672 
Rakostraw *(N. W), 0. E, ick and W. D. Urry, 
Helium-Neon Content of Bea Water, 888 
Ramadan (Dr.), Penasids of the John Murray Expedition, 
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Ramsbottom (Dr. J.), The Royal Swedish Academy of 
Bcience: Bicentenary Celebrations, 270 
(Prof. H. 8.), Tissue Respiration, 1073 
Rawdon-Smith (Dr. A. F.), Theories of Sensation (Review), 
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eutron Dose in 
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of Neutrons and other Ioni 
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p revised. 

si Stanley Redgrove and J. Beri-Woollss (Review), 

Reedy (Prof. J. H.), Theoretical Qualitatrve Analysis 
(Review) 865 


Reekie (Dr. 5.), Dr. J. F. Allen and], Foroos Associated 
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Rees (ML W.), 


aoe A. O. Chibnall, G. R. Tristram, E. F. 


E. A and], The Głutarmnic Acid 
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Rehder (H. A.), [W. H. Dall, P. Bartach , Recent and 
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Reid (Prof. R. W.), [death 1 38 age [obituary article], 275 
ee (Dr. A.), Dr. ©. L. Whittle, 
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and Land Utilization in the Mediterranean (Review), 
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Reitx (Col. D.), The Fordeta of Northern. Zululand, 280 , 
Resende (Dr. F.), Garomosome Structure ge Observed in 


Root 481 
Reyner (J. H.), Testing Television Bets (Bovio), 194 
Rhodes (Dr.), Juvenile Delinquency, 708 ° 
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Richards (M. B.), [J. T. . Irving and}, Infuanoe of Age upon 
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Stud Review), 
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Richmond K); Evidence of Idengity (Review), 872 ° 
Richter [Gutenberg gndj, The Central Core of the Earth, 
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von Richter (V.), edited by the late Prof. R. Anschutz. 
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edition (Reeiew), 849 

Ri (Prof. F. K.), [death], 87 

Ri zN i), Progries made in Radio-Telegrephy and 
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Ricketts (E. F.), and J. "Calvin, Between Pesifie Tides 
(Reviaw), 1078 

Rideal . E. K), Film Reactions as a New A 
to Biology, 4237; 698; and Dr. J. H alman, 
Reactionse with Monolayers and their Biological 


Analogies, 100 
Riesman (Prof, D.), Medicine in Modern Somety (Review), 
$71 
í ET Moasure- 
iy), Ds, Pee Croat en, X-Ray 


Ril A 
ions of the Central Nervous System : an Intro- 

duction to the Study of Nervous Diseases. Thord 

edition (Review), 50 
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584; H. gaa 
» [Prof. 0. R. Herrington an 
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hyroxine from Oasem treated wi 
ere ae Deva), Fisheries Research m Australia, 312 
Roach (Dr. W. A.), Flame Method of Spectrochemical 
1047 
Roberts (E. A. H ton), [J. Lamb and], Cytochrome 
Oxidase i in Tea uae IT 867 
Roberts (E. J.), Grass gees ue 
Roberta, jun. (Dr. F. H }, Ancient House Types im 
Anszona, 556; Folsom Man: Investigation. 
in Colorado, 902 ; Tree Rings and Cultures m the 
South-Western United States, 067 
Roberteon (Dr. G. J.}, [obrtuary article], 659 
Robertson (Dr. J. M.), (Sir Harold ter and], Metals 
and Their Allo 2 vols. (Review), 612 
Robinson (G. A.), Technical and Vocational Education m 
the U.S.A., 84 
Robmaon, (G. G.), Mouth-parta of the Female Anopheles 
Mosquito, 870 
- Robmaon (Sir Robert), conferment upon, of an honorary 
doctorate by London University, 875 
Robson (Dr. W. A.), The Government and Misgovernment 
of London (Remeaw), 846 
Roder (J.), Prahistome Rock Picturea in Dutch New 
Gumea, 046 : 
Roderick (J. W.), appointed a lecturer in engineermg in 
Leeds Uni , 219 
Rodger (Sir Alexander), Prof. R. 8. Troup, 699 
Rogers (Sr Leonard), The Antimony Treatment of Kala- 
Axar, 1008 
Rogers (W. 8.), Observation of Roota, 386 
Rogoxinsk (A.), [Dr. L. Goldstem, R. J. Walon and], The 
Uranium Nuclei of Fast Neatrons and 
the Powe Neutron eutron Emission. resulting from Fission, 
P (Prof. V.), Introductory Quantum Mechanics 
e (Revtow), 748 
Rolleston (Dr.eJ. D.), History of Medicine (Review), 308 , 
Prof. Ricardo Jorge, 700; Dr. G. A. Sutherland, 776 ; 
Dr. J. D. Comrie, 857 ; Prof. Anton von Eiselsberg, 
1004; Prof. O. G. Santesson, 1039 
Room (Prof. T. G.), The Geometry of Determmantal Loo. 
(Review), 960 
Rogo T. G.), Importance of a ass in Management 
218 è 
Rosenfeld L.), [Dr. C. Meller, and], The Electric 
le Moment of the Deuteron and the Field 
reti of Nuclear Forces, 476; [Dr. Œ Maller, Dr. 8. 
heatiipy k Connexion betwean the Life-tume of 
the the Meson the Beta-decay ofdight Elementa, 629 
Rows (W. A.), and W. R. Mattoon, F Forestry, 828 
Rossiter (R. J.), [Dr. 8. Ochoa and], Flavm-Adenme- 
Dinucleotide in Tissues of Rate on Diet Deficient in 
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E e etume and Level Scheme of Radrum 
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Roush (G. A.), Strategic Mmeral lies d Review), 921 
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Rosenthal (1 3.) [De C. Meller, Prof. L. Rosenfeld and], 


Connexion between the Life-time of the Meson and 
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Rudra (M. N.), in the Biological 
Synthems of Ascorbic Aod, 868 
R (Dr. J.), The Science of Bociety : an Introduction 
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Ruska pee FA i von Borries andj, The Electron-Microscope 
vestigation of Viruses, 40 
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and tbe Investigation of Viruses, 40 


Rosell (Dr. (Dr. AL), Prof. A. E. Kennelly, 64 
Russell (Arthur), elected president of the*Mineralogical 


Bociety, 862 

Ruseell (Prof. H. N.), Cosmic Data, 507 ° 

Russell (Sir John), Production, 217; Prof. A. A. J. 
de ‘Si , 856 

Russell T.), [Dr. M. Young and], Assia clin a 


Statistical Study, 452 

Rutherford (late Lord), Memorial Tablet to, at McGill 
University, 1057 
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ents of Strong Electrolytes, 1053 


Sabet (Y.), Cotton Mycorrhiza, 37 
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Sabine (G. B.), Reflectivities in the Ultra-Violet, 205 
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- Baens (Prof. A.), awarded the gold Pasteur medal of the 


Para Pasteur Institute, 474 
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Salaman (Dr. R. N.), and W. R. 8. wore Potential 
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Salisbury (Prof. E. J.), The Study of British Vegetation 


(Review), 308 
Salter (Sir Arthur), : Can We Retmeve It? 
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Security : Can We Retrieve It ?, 1059 
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Sampson (Miss Kathleen), The Smut i, 210 
some (Prof. R. A.), [death] e857; [obituary article], 
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Baunders (Miss E. R.), Floral rior a New Out- 
look with special reference to the tarerstation of 
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Sax (K.), and E. V. Enxmann, Effect of Temperature on 
Chromosomes affected by X-Rays, 790 
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Schotté (Dr.), ig marten 562 

Schouten (J. F.), thetic Sound, 393 
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Catalase 


Decomposition of Hydrogen Peroxide by 
834 


Schrodinger (Prof E.), Nature of the Nebular Red-Shift, 
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Schulman (Dr. J. E), [Prof. E. K. Rideal and], Reactions 
with G. 8. Garten, O. Gatiy their Biologioal Analogies, 100 ; 
hited 8 Dr. H. Walston and], 

Cilary and Mower Movement, 986 

Schultz [Brigi rair and}, The Ethyl -Thioglucos- 
ides and a new Monosoetonegiucose, 680 

Schumacher and Halbsaguth, Urmon between Host and 
Paramte in r Planta, 258 
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Soott Harold), A History of Tropical Medicme, based 
on the FitzPatrick Leotures delivered before the Royal 
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Soott (Lorna I), [Prof. J. H. Priestley and], An Intro- 
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Structure of the Flo Plant (Review), 402 

Boott (Dr. W. W.), Standaed Methods of Chemical Analysis 


for the gay age Chemist and for the -Advanced 
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Furman and others. 2 Vols. (Rev1ew), 808 

Scott-Monorieff (R.), [W. J. C. Lawrence, V O. Sturgess 

= and], Genetics of Streptocarpua, 676 
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Seewald . F.), elected to the Physical Mathematical 


Clase of the Prosman Academy of Sciences, 70 
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Ee ay Mechanical Force due to an Electron 
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Films Polarized Infra- Ro, tion, 879 
Both-Rmrth (D.), Anmal Behaviour, 85 
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ive Elastic Waves, 448 ; Rayleigh Waves in an 
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P. M. Synge and], edited by T. Harrisson, Borneo 
Jungle: aneAcoount of the Oxford Expedition to 
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Shaffer (M. F.), [Dr. G. Rake and], Propagation of the 
Agent ee a ee 

Shankman (8.), and A. R. Gordon, Vapour of 
Sulphuric Acid Solutions, 716 


Shapiro (Prof. H. L.), with the fleld asustance of F. S. 


Hulse, on and Envrronment: a Study of the 
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Sharman (Dr. B. 0.), Stamen tadina in Mans, 1083 


a of Analytical Methods and General Reference 
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Sherrill (Prof. M. 8. [Prof. A. A. Noyes and], A Course 
of Study in ical Principles. Second edition 
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Shinohara (N.), Y. Hirano and M. Yoshioka. Extensions 
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Univernty, 


Shuleikm (Prof. M ¥.), [obrtuary article}, 285 
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.), Determination of Histamine in Biological 


Simons (E. N.), and Dr. E. G ry, The Structure of Steal 
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Sımons Y H ), and L. P P. Blook, Reaction of Fluorme with 
Carbon, 047 

Simpeon (A. A.), [death], 970 

Simpeon. (0.), Animal and Bird : the Outlook and 
Technique of the Artist (Review), 878 

Simpson (Sir George), Dr. Edward Kidson, 108 

Smnpeon (Bir John Hope), The Refugee Question (Revise), 
1081 

Sinclar (G. F.), ion and Demgn of Trolleybuses, 989 
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ence m Odour of d-, l- and di-derivatives of Amino- 
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Singh (L.), f. 8 Mukerji and], Structure of œ- 
o and its Raman 882 
Sitte (K.), [R. Furth, H. P. Appel and], Determmation of 
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In 

Slawson (Prof. O. B.), Brof. E. H. Kraus and], Gems and 
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Sloane (Dr. R. HJ, a e Enivoriy, Helly Tg 
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Sintta E K. H) and H. Freankel-Conrat, Cro 
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Smart (Prof. W. M y A New Member of the Ursa Major 
Cluster, BBS ; Prof. R. A. Sam , 980 

Smuieton (Margaret J.), Control of root, 1058 

Smith (Dr. A. H.), Saxon Time Measurement, 289 

Smith (Dr. E. C. Bate), Anserme m Muscle: Possibility 
of Determmation by Titration, 1015 

Smith (Dr. E. W.), awarded a miver medal by the Royal 
African Society, 150 
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Sponge Mortalty at Brnitish 


Smith (Dr. G. Pugh), y Biology: an Introduction 
to the Study of Life ( ), 191 

Smith (J. O. ral 8. Taylor and], Reactions of Methyl 
Radicals, 3 

Smith (K. M.), ON. W. Pine, E. T. G. Spooner, W. D. 
MocOlement and], Tobacco Necrosis Virus, 80 

Smith (L.), Genetic Construction m Triticum, 716 
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Amith (R. A.), Atlantio Submarme Valleys, 1042 
Smith (Dr. R. O. A.), Anti-Rabic Treatment in India, 
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Smith (Dr. a and Dr. J. Glaister, Recent Advances in 
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Smith (Dr. Wilson), Sere pr aa of a AR 


), and others, Education and Industry, 


. M.), Wax Emulsions for Deciduous Fruit, 888 

Snow . R.), An Inhibitor of Growth extracted from 
Pea Leaves, 906 

Sober (H. A), [A. E. Axelrod, Prof. O. A. Elvehjem and], 


Reduction of the d-Amino-Acid Oxidase Content of _ 


Rat Tissues in Riboflavin Deficiency, 870 

Solandt (Prof. D. Y.), and Prof. O. H. Best, Role of Dietary 
Choline m Neurchumour Production, 376 

Sollaszo (Prof. G.), nominated director of the Ospedale del 
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8o i (J. C.), [Prof. F. Verzàr and], Connexion between 

bohydrate and Potassium Metabolism in Normal 

and Adrenalectomized Animals, 1014 
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Sossinski (8.), Effect of an ic Field on the Viscosity 
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Southwell (Prof. R. ¥.), conferment of an honorary 


_ doctorate by 8t. Andrews University, 605 
Ee J. J.), nominated dent of the 
tine National t of Health, 938 
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of Jena, 29 
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Spencer (Dr. D. A.), [H. D. Murray and], Colour m Theo 
and Practice, Vol. 1: General paei (Review), 22 

Spies (Prof. T. D.), [Drs. 8. P. and R Vilter and], 
Synthesis of I and II, 043 

Spiller (R. C.), pDr. M. W. Porter and?-Crystallo-Chemical 
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Bpooner (E. T. C.), [N. W. Pirie, K. M. Smith, W. D. 

® MoClament and], Tobacco Necrosis Virus, 80 
Srinivasan (K. #.), A Fungus upon the Liverwort Ricota 
3 91 : 


H , 
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m, O ge ee a 
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ic Universe (Review), 900 
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Staudinger (Prof. H.), Macromo 800 

Stebbmg a E. P.), The Colonies and FPerest Adminis- 


tration, %4 

8tebbms, jun. (a. rae [E. B. Baboock and], American 
Species of Crepis, 45 

Steers. (J. A.), Band and Shingle Formation in Cardigan 
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Stem (Bir Aurel), conferment upon, ate an honorary 
doctorate by St. Andrews University, 605 

Stenton (Prof. F. M.), Dr. W. M. Childs, 68 
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Inspectors, Students, Operators and Redio Fans. 
Third editaon (Review), 1068 

Stern (Prof. 0.), ons between Genetics and Embry- 
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Stern (Dr. K. G.), and Dr. J. L. Melmck, Oxidation of 
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. H. Davis, Heering: its 
santa (Reerew), 570 


logy 
Stevenson (H. O.), of Sugar-Oans i 86 
Stevenson (Greta B.), Rmg Spot Disease of Lettuce, 120 
Stewart (G. W.), Structure of Water in Ionio Solutions, 
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Stewart (Prof. M.), and Prof. J. W. McLeod, Report for 
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Stewart (Dr. R. W.), and Dr. J. Batterly, revised by C. T. 
a vI 


Chemistry (Review), 6 
Osborne, D. O. 

Thermal Pro of Water and Steam, 716 
Stinchfteld (Dr. i), and Mrs. Edna Hill Young, 
Children with Delayed or Defective : Motor- 
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SCIENCE, INDUSTRY AND SOCIETY 


HE meeting of the Division for the Social and 

International Relations of Science of the 
British Association which was held last week in 
Manchester provided a particularly apt illus- 
tration of the -twofold functions of the new 
Ditision. Thg formation of the Division is the 
outcome of the new recognition on the part of 
acientifio men themselves of their responsibility 


` for the social consequences of their discoveries, ` 


to which Dr. J. 8. B. Stopford, the vice-chancellor 
of the University of Manchester, referred in ‘his 
address of waloome. While, hoWever, the form- 
ation of the new Division has been widel¥ weloomed 
outaide the ranks of scientific workers themselves, 
as indicated, for example, in the rémarks of Mr. 
C. Woodock, head of the economic and research 
department of the Trades Union Congress in the 
discussion, the meeting made it clear that educa- 
tional work in this field must for some time to 
come be an important activity of the Division.. 

For this situation there are several seasons. In 
the first place, as Sir Richard Gregory pointed out 
in his introductory address as chairman of the 
Division, the prelude to effective action is clear 
thinking about the social implications of scientific 
work, of the uses that are being and could be 
made of science, of the abuse of scientific know- 
ledge, and of the fuller use which could be made 
of it for promoting general social welfare. 

Such educational activity is also of impart- 


ance in securing the widespread support which 
is equally ecasential if scientific investigation 
is to be carried out in this field on any 
adequate scale. At the present time, as Bir 
Richard Gregory pointed out, the resources 
available for research on the effecta on the oom- 
munity of scientific knowledge acquired or used 
are. very meagre. Large funds already exist for 
industrial research, though the net annual ex- 
penditure of £600,000 of the Department of 
Scientific and Industrial Research —the most potent 
agent in Great Britain in promoting the applica- 
tion of science and scientific knowledge to industry— 
compares unfavourably with the national effort in 
other contries and might be trebled with advantage. 
No fellowships exist for inquiry into the.effect of 
acientific and industrial change in the community, 
and a strong case could be made out for the 
organization and supply on a similar scale of 
facilities for research into the changes in the 
character and conditions of labour, the distribution 
of industries and population and the many other 
social problems involved in practical applications 
of scientific discovery. 

It would indeed be difficult to choose two 
examples better calculated to illustrate the 
importance of the application of scientifio method 
and research than the two industries—the cotton 
industry and the plastics industry—selected 
as the subject of the Manchester meeting. As 
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Dr. F. C. Toy pointed out, in the old-established 
cotton industry a period of great mechanical and 
chemical °advance, up to the middle of the 
‘nineteenth century, in which the demands of the 
industry stimulated both scientific and mechanical 
discovery, was succeeded by one of comparative 
neglect and stagnation in spite of rapidly expanding 
trade. The scientific drive passed to the dyers or 
chemical industries, and scientific revival in the 
cotton industry only came about twenty-five years 
ago. Until 1910, there was scarcely a physicist in 
the industry, and this neglect of science by the 
industry well explains both the difficulties which 
from time to time the British Cotton Industry 
Research Association has experienced in securing 
support and the failure of the industry to utilize 
the results of scientific knowledge available for it. 

Unquestionably this neglect of science has been 
a factor in the difficulties which the industry has 
experienced in meeting the competition of the 
new synthetic fibres. The development of fabrics 
which reaist creasing or shrinking as well as stains, 
or which repel water, is largely duo to fuller know- 
ledge of molecular structure, and the development 
of crease-resistant cotton fabrics as a result of 
sixteen years research described by Sir Kenneth 
Lee is an example of the way in which scientific 
reseArch can enable an industry to adapt itself to 
meet the demands of new conditions. 

The value of a central research organization, 
however, as Dr. Toy pointed out, does not lie in 
the supply of new knowledge alone. It lies equally 
in the stimulus which it supplies to scientific and 


technical thought “in the industry as a whole,’ 


while it should not be forgotten that industrial 
reaéarch often makes as important contributions 
to the advance of science itself as science does to 
that of industry. Indeed this has been notably 
irue in the development of the plastics industry, 
where scientific and® technical advance have 
frequently been hand in hand. A remarkable 
example of this may be seen in the development 
of the new fibre ‘Nylon’ to replace natural silk 
If the fegture of the pldstios industry is ite 
direct dependence on scientific research, few 
industries illustrate more conspicuously the re- 
action of applied science on the oommunity. 
Frequently the development of plastics has been 
linked up with the advance of other industries, 
but, apart from this, plastica are not merely meeting 
new needs by making possible the cinema, the roll- 
film, the gramophone record and the electrical 
industry as we know it, but they are also 


+ 
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displacing other materials for constructional pur- 
poses, and as Dr. V. E. Varsley and Mr. E. C. 
Couzens pointed out, offer a new media for the 
expression of handicraft, possessing possibilities 
not found in wood and metal. Moreover, we are 
only on the threshold of the real plastica age, in 
which materials will be built up by chemical 
synthesis to meet the great majority of specific 
requirements. 

The technical significance of such developments 


and the possibilities and advantages inherent in, 


them should not be allowed to blind us to the pro- 
found influence which they may have on social life 
as well as on individual industries. More and 
more, however, it is realized that industrial 
efficiency can no longer be computed in mech- 
anical terms; it must take full account of the 
human factor, and it must also be considered in 
relation to the welfare or efficiency of society as a 
whole. We need, as Prof. H. Levy urged in his 
Pedler Memorial Lecture (which also formed a 
part of the Manchester meeting), a system of social 
accountancy, which would provide the information 
necessary for informed judgment on social pro- 
posals. 

in directing attention to this need for a survey 
of the efficienc? of our social machinery and the 
changes it creates in the community, Prof. Levy 
touched on the second function of the new Division. 
It is not concerned solely with the education of 
scientific and public opinion in the social oon- 
sequences of scientific discovery, at least to the 
point of lucid thought about definite and specific 


eproblams and the provigion of means for the 


investigation. {t is equally concerned with the 
elaboration of the technique for the investigation 
of social change. 

In his lecture, Prof. Levy made a number of 
suggestions in regard to the measurement of social 
change which deserve the attention of the Division. 
A study of the social relations of science implies 
an examination of the way in which scientific and 
technical applications are reflected in physiological 
and culturgl development in the community. We 
require accordingly a complete survey of the 
appropriate indexes in all these fields. We require 
measures of the technical level in commodity 
production contrasted with what might conoeiv- 
ably be attained at any moment; the relative 
degree of research activity in various branches of 
science; indexes for physical fitness for various 
social classes and their resistance to certain diseases ; 
housing standards and educational facilities 
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compared with what might be attamed with 
planning. Such indexes need not be more difficult 
to provide than the cost of living index. 

The Manchester meeting of the new Division 
succeeded at least iw providing impressive illus- 
trations of the opportunities for the application 
of scientific method in the solution of problems of 
social change due to industrial development, no 
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leas than in industry itself. It may indeed be 

hoped that the meeting will encourage many more 
scientific workers to seek to bring to tHe solution 
of such problems the same attitude of pind ,and 
principles which they use in their research, and 
stimulate both the formulation of specific projects 
for investigation and the elaboration of the 


requisite technique and principles of investigation. 


. SCIENCE IN A CHANGING WORLD 


Modern Science 

A ‘Study of Physical Science in the World To-day. 
By Prof. Hyman Levy. Pp. x+738. (London: 
Hamish Hamilton, Ltd., 1939.) 21s. not 


Te twentieth oentury has been an era of 
violence and change. In our acute awareness 
of this, we may fail to notice that in the midst of 
danger, insecurity and the destruction of human 
values and lives, a new order is insensibly being 
formed. Scientific men and practical men, starting 
from widely different viewpomts, are coming to 
think of things in the same way—one very different 
from that which satisfied us not so many years 
ago. Because of this very diversity of origin, it is 
difficult to consciously what is happening, 
and yet that conscious grasp is what we feel we 
need most. Intellectual insecurity is only the 
counterpart of the present political insecurity of. 
the world. That security can only be won by wide 
views and hard thinking. Prof. Levy’s book is a 
notable contribution to the series of attempta to 
reformulate our knowledge in relation to the great 


interndl and external changes it has undergone ine 


the last few years. He has already written much 
upon this subject, but there is no doubt that 
“Modern Science” representa much more matured 
thought than any of his previous Writings. Both 
those who are aoquainted with Marxist views in 
science and those who are not will find it well 
worth their while to read carefully through ite 
seven hundred pages. 

The purpose of “Modern Science” is to bring 
into the scope of our thinking certain general 
considerations that- have so far beer relatively 
foreign to the tradition of scientific thought, and 
to show how these considerations are necessitated 
both by the internal developments of science and 


the discovery of new relations and contradictions. 


in it, and by the increasingly acute impact of social 
events on the carrying out of scientific work. The 
book is addressed not only, and indeed not prinai- 
” pally, to men of science, but also to intelligent 
persons in general. Because the language of science 
is not the common language, much explanation 


both of elementary and advanced scientific ideas is 
necessary, but the book is not so much an exposi- 
tion of science as a oriticiam of the limitations of 
scientific thought and an indication of the lines 
along which it can be generalized and extended. 
The four principal ideas which the author 
introduces with a wealth of examples are: the 
general interrelation of the processea of the 
universe and the consequent artificiality of 
scientific study in isolation; the prevalence of 
opposites both in the world of Nature and in our 
mathematical and physical ways of understanding 
it; the existence of critical changes of quality 
brought about by continuous quantitative processes; 
and the close and permanent interaction between 
the practical basia of social life and ita intellectual 
interpretation in science. These are all ideas which 
until recently would have appeared strange and 
ridiculous to many scientific workers, and still seem 
so to many. The value of Prof. Levy’s analysis is 
that he shows us that recent developments have 
made moat of them an integral part of scientific 
thought. The quantum theory in particular brings 
out very clearly the significance of characteristic 
values of a physical variable and the presence, of 
instability and discontinuous change. The theory 
of relativity, on the other hand, while appearing 
in one aspect as a culmmation of the abstract and 
mechanical world view of Newton, is also one of 
the first recognitions of the seed for comprehensive- 
ness in the formulation of scientifico law. From the 


new viewpoint, much of the science of the past is 


seen to be an answering of detail-problems, arti- 
ficially isolated both in their antecedents and from 
the world around them. The new view does not 
alter science, but it does help to extend it, and in 
doing so to make it intrinsically more intelligible. 
“Modern Science” is divided into seven parts. 
The first introduces science as a developing means 
of using and controlling energy. It shows how from 
the technical point of view we can bave energy in 
abundance, but that we are still unable for political 
and economic reasons to make full social use of it. 
The final chapter, on the inversion of science, is 
particularly interesting.’ The second part contains 
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an outline of the main argumenta of the book in a 
most general and practical way. The third part, 
on the untverse of symbols, takes us into mathe- 
matics and exhibits the history of mathematics 
as a contihuous struggle to achieve comprehanaive- 
ness and freedom. The fourth contains a most 
penetrating study of Newton’s laws and of their 
generalization in the eighteenth and nineteenth 
centuries, illustrated by.a chapter on aero- 
dynamics, which brings out the relations between 
theory and experiment. The inadequacy of the 
Newtonian. view is led up to by a fifth part dealing 
with projective and non-Euclidean geometry. This 
leads to the sixth and most interesting section of 
the book, which discusses the sotual content of the 
universe from cosmology to atomio structure, and 
incidentally the relativity and quantum theories. 
The seventh part gives a concrete example of 
applied physical science—ite use in the development 
of illumination. 

Finally, we have an epilogue which sums up in 
nineteen theses the difference between the older 
views of science and those associated with dialect- 
ical materialiam. It is impossible to quote more 
than a few of them, but the following may stand 


DiatkorioaL Mwrxop 


8. The laws of Nature 
describe statistical regu- 
larities and are changing. 


11. Process change im- 
ples continual qualita- 
tive change by the resolu- 
tion of mternal ‘contra- 
dictions’ mto a more 
embracing synthesis. 
This impheæ a changing 
cause-effect relationship 
in which in each pair 
elamenta and groupe play 
a dual role with respect to 
each other. 


18. Since science is a form 
of action in social life and 


since decisions regarding: 


social action have to be 
mads, there must be a 
specific type of scientific 
approach at each level of 
human activity, from 
controlled laboratory 
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MucHanisTio MrrHop 


8. The laws of Nature are 
absolute and unchanging. 


11. Cause and effeot- fol- 
low each other in isola- 
tion and the laws of 
Nature are always of the 
simple cause-efiect type. 


18. Without osomplete 
knowledge no adcientific 
decision can be arrived 
at. Oomplete knowledge 
is defined as that de- 
manded by physical 
science. Social activity . 
cannot be carried 


through, therefore, in a 


as typical. 


DILL ACTIOAL MYTHOD 


1. The history of science 
and*the growth of its 
ideas\are intimately 
bound up with the history 
of social needs. Whether 
science will advance 
rapidly, or be retarded, 
will depend on how far 
society is consciousRy or- 
ganized to this end. 
Se 

2. Scientific truth emerges 
through the interplay of 
theory and practice. 
Truths gre nob only dis- 
covered but made and 


in the process of dis- 


covery and of verification. 
4. In science man learns 
to think logically by the 
foree of experimental 
practice. His logical 
perceptions have there- 
fore a history of growth 
and they reflect the 
natural processes to 
which. he has been men- 
tally compelled to adapt 
himself, 


MroHANISTIO METHOD 


l. Soience is a thmg in 
itaelf and its use by 
society ia purely extrane- 
ous. Science has ita own 
history, that of the erec- 


tion of a system of 
logically connected ideas. 


2. Truth is discovered. It 
lies in the background as 
“an absolute, 


4. Man thinks logically 
in an absolute way. Such 
proceases are unchanging 
and they analyse events 
in the universe, forcing 
them into a previously 
determined logical 


pattern. 


science to the making of scientific manner. 


The theses bring out very cleafly how much 
better the ideas of relativity and the. quantum 
theory fit in with the dialectical mode than they 
do with the mechanical. But as Prof. Levy pointa 
out later, the importance of the dialectical method 
lies even more in the relations of science to society 
than in. science itaelf : 


à + 
“The scientific repercussion§ of a lack of the fullest 


appreciation of dialectical change in scientific work 
iteelf are slight. On the other hand, the social 
repercussions ofa lack of appreciation of the dialec- 
tioal changes produced by and on science in ita inter- 
action with society may be almost catastrophic. That 
this lack of appreciation exista is evident from the 
contradiction that persista in the minds of scientific 
men, and indeed all others who. give thought to 
the matter, when they contrast the potentialities 
of science for abundance in social life with its 
adaptation i as a means of ensuring scarcity.” (pp. 
708—709.) . 


This is a book for all scientific workers to read. 
It will provoke thought and discumion. Its 
length, which the need for elementary present- 
ation makes necessary, is oompensated for 
by the forcefulnees and olarity of Prof. Levy’s 
style, and by the excellence of the many * 
illustrations. 

J. D. Brewat. 
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INSTINCTS OF THE HERD 


The ‘Social Life of Animals 

By Prof. W. O. Allee. Pp. ‘xiv+265+5 plates. 
(London and Toronto: William Heinemann, Ltd., 
n.d.) 12s, 6d. net. ` 


Wwe Huxley wrote that among animals and 
am primitive men “Life was a oon- 
¢inual free fight, and beyond the limited and tem- 
porary relations of the family, the Hobbesian war 
of each against all was the normal state of exist- 
ence,” he was, not for the first time, overstating 
the case. The idea that co-operation is as ‘natural’ 
and as fundamental as competition is at least as 
old as Empedocles. Darwin used the term ‘struggle 
for existence’ “in a large and metaphorical sense, 
including dependence of one being on another”, 
and Herbert Spencer insisted that “from the dawn 
of life altruism has been no less essential than 
egoism”. Patrick Geddes and Arthur Thomson 
used to impress upon their students the importance 
of sociality as a factor m animal evolution, and 
Kropotkin, uncritical though he was, did good 
service by pointing out the inadequacy of the 
gladiatorial theory of life. In recent years, the 
very active sokool of animal ecolôgy directed by 
Prof. Allee in Chicago has given much attention 
to the problems of animal aggregations, seeking 
to discover the“links that hold them together and 
the advantages, individual or racial, derived from 
them. In thia volume, based dn a course of lecturea 
delivered at the Northwestern University, he 


gives @ summary of the more important results of | 


these researches and difousses their significance. 

After a brief historical introduction, which 
might have been expanded’ with advantage, the 
author mentions those aggregations of individuals 
in which the connexion is structur&l, as in the 
groupings of fissiparous Protozoa that, presumably, 
gave rise to the Metazoa, and in the colonial 
Coslenterates and the like. He then goes on to 
describe instances ‘of swarms that are merely 
swept together by environmental action as plank- 
ton animals are by ocean currents, or that are 
attracted together to some favourable niche of 
the environment as Protozoa cluster round an 
air-bubble on the microscope slide or bate assemble 
in a suitable cave. We cannot tell when or where 
such accidental assemblages merge into those in 
which the individuals actively seek the company 
of their kmd, or how mutual toleration leads 
e towards co-operation and mutual aid. 

The advantages—or, more precisely, the ‘sur- 
vival-value’—of these aggregations are sometimes 
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obvious ; mass defence against predators is waibly 
effective ; bút often they are more recondite. 
There seems to be a ‘confusion effect’, as when 
small birds flock together in presence of a hawk ; 
the enemy’s attention is distracted, and he is leas 
likely to be successful than when he can conoen- 
trate his attention on a solitary victim. It may 
perhaps not be true that “the wolf cares not how 
many the sheep may be” and it is certam that a 
goldfish will eat more-water-fleas if it is given a 
few at a time than if-it is presented with the 
whole bewildering mass at once. Sometimes the 
advantage is plainly physical, as when hibernating 
small mammals huddle together for warmth ; 
sometimes it is more subtly chemical, as when it 
is demonstrated that goldfish thrive better in 
pond water that has been oonditioned by the 
previous presence of other goldfish. The ill-effects 
of overcrowding are often lamentably plain, with 
animals as with men, but there is a growing body 
of evidence bearing on the less obvious evils of 
undercrowding in the most diverse 

ranging from Protozoa up to elephants. 

As we proceed up the soale of animal life these 
various assemblages tend to become organized into 
more or lees definite societies. Even the hen-run 
has ita ‘peak-order’, although the oook of the walk 
enjoys only a precarious sovereignty and a very 
little may turn him into the persecuted butt of 
his companions. Innumerable gradations lead up 
to the highly integrated communities of bees, ants 
and termites in which the evarious castes are 
structurally as well as functionally differentiated. 

On all these, and many related subjects, Prof. 
Allee has much to say that is interesting and 
important, and much that will, we believe, be novel 
to zoologists who have not given special attention 
to this department of their science. He writes in 
a readable style and his explanations are generally, 
though not invariably, easy to follow. There are, 
however, one or two points that seam open to 

Prof. Allee is an experimentalist rather than a 
field naturalist, and he appears somewhat to 
neglect or to undervalue the great mass of field 
observations that bear on his subject. It is per- 
fectly true that, as he says, many of these observa- 
tions “can only be recorded as more or leas 
interesting aneodotes’’, but there are others, of 
whioh the details have been fully collected and 
scientifically analysed, that are at least as deserv- 
ing of attention as the resulta obtamed in the 
laboratory. It is noteworthy that, of the field 
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observations thought worthy of discussion, some, 
like those relating to the elephant herds of the 
Knysna Forest and the Addo Bush (p. 89), are 
presented without the particulars neceasary for 
forming a judgment on their significance. 

Thé great advantage of the experimental method 
lies in the possibility of obtaining precise quantita- 
tive resulte. It demands a correspondingly careful 
handling of the numerical data in the exposition 
of these results. It is disappointing to find, there- 
fore, that the very first table in the book 
(p. 38) flatly contradicts the interpretation of it 
given in the text. A reference to the original 
paper from which it is quoted shows that a trans- 
position of figures has occurred. The diagrams on 
pp. 44 and 46 are taken from a paper still unpub- 
lished and they cannot, therefore, be cheoked, but 
the figures they contain give percentages widely 
different from those that are said in the text to 
be extracted from them. On p. 74 a certain ooeffi- 
cient is said to be “obtained by multiplying the 
number of fish by their average length in milli- 
metres. . . .” A non-mathematical zoologist 
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would get the same result by taking the sum of 
their lengths. In a book written in the United 
Statea and printed in England one may suspect 
difficulties in the matter of proof revision; but 
meantime Prof. Allee cannot complain if readers 
must suspend judgment on some of his oon- 
clusions. 

One of the most telling chapters in the book is 
that entitled “Some Human Implications’. There 
has been no more deplorable example of the crude 
application of biological principles to the complexity 
of human affairs than the attempt to justify, 
international war in terms of the struggle for 
existence. Prof. Allee exposes very effectively the 
futility of this argument. If, on the other hand, 
co-operation, at first physiological, then instinctive, 
and latest of all, conscious, has been a fastor in 
animal evolution no lees important than competi- 
tion, then biology does offer some hope to those 
who look forward to a better world order. In the 
meantime, alas, we, on this aide of the Atlantio, 
must get on with our A.R.P. 

W. T. CALMAN. 


CRYSTAL CHEMISTRY 


(1) “An Introduction to Crystal Chemistry 
By Dr. R. O. Evans. Pp. 11+388. (Cambridge : 
At the University Press, 1939.) 18s. net. 


(a) Crystal Chemistry 

By Dr. Charles W. Stillwell. (International 
Chemical Series). Pp. x+431-+1 plate. (New 
York and Eondon * MoGraw-Hill Book Co. Ino., 
1938.) 258. 


T= appearance of these two books is sympto- 
matic of a new development in natural science, 
the birth of a comprehensive theory of the solid 
state. Both are the wosk of writers at least partly 
concerned with teaching, but whereas the first 
bears the firm impress of the cniversity, the 
second is slightly technological, and reviews 
several interesting applications. 

(1) Dr. Evans has assuredly written a volume 
which should never be far away from the mind 
and elbow of the serious student of the subject 
A beginning is made by discussing in detail the 
forces which bind together the ‘bricks’ of which the 
orystal edifice is composed, after which the 
structures resulting from their interplay are 
examined systematically. Naturally, this latter 
portion of the book is much the larger of the two, 
since no important configuration is omitted. In 
addition, a place is found for a brief survey of 

hd ! 


liquid crystals, and for liquids themselves, and 
glasses. The author remarks that his intention 
has been to avoid overloading his pages with mere 
detail of orystal types: the effect is to maintain 
the reader’s mterest unabated. 

The essence of Dr. Evans’s thesis appears to 
the reviewer to be contained in the concluding 
ediscussion of Part 1; and indeed it could not 
have been better said. Tt is that the molecule, 
while all very well in the gaseous state, is not 
necessarily by any means such a helpful concept 
in crystals ; in fact, it has been responsible for 
much over-emphasis upon the part played by the 
classical laws of chemistry. A somewhat similar 
restriction applies to valency, especially in inter- 
metallic systems. 

(2) To the student occupied m an orthodox 
course of chemical training, Dr. Stillwell’s book 
will come as a welcome shaft of light. It has 
always been exceedingly difficult to introduce the 
properties (and indeed the very existance) of 
solids into such a curriculum without muah 
artificiality. Crystal chemistry, treated as this 
volume treate it, will do much to help. 

Perhaps of necessity the balance appears a little 
uneven: certain aspects like the silicates and 
ternary compounds aro dealt with at length, 
whereas the question of colour, for example, 
receives somewhat old-fashioned and perfunctory 
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notice, omitting entirely the ingenious and subtle 
suggestions of Saha (1930-31) and the work that 
followed them. The format, too, is not very 
attractive, with its cramped setting, which 
makes the otherwise valuable tables difficult 
to follow. 


Tt is tempting to oompare the outlooks displayed 
by these two books. The Cambridge view of 
chemistry is something like this. Here are 

_ the ‘things’, and here is a copy of the rules acoord- 
ing to which the game is to be played. It now 
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reste with the players, and the Yegree of skill 
which they have achieved is of no mean order. 
The American approach is otherwise ° chemistry 

as usually taught is not altogether satisfactory ; 
lef it therefore be impregnated with a new and 
active principle, but the way will be long and the 
wind cold. 

A profound study of the solid state is a first-rate 
intellectual pursuit in either case. For Dr. Evans, 
however, it is—probably subconsciously—great 
fon: one doubts whether it’ is quite that for Dr. 
Stillwell. F. Ian G. Rawuis. 


SOME EASTERN AUSTRALIAN WILD FLOWERS 


Wild Flowers of Australia 

By Thistle Y. Harris. Pp. xviii+198+65 plates. 
(Sydney and London : Angus and Robertson, Ltd., 
1938.) 8s. 6d. 


A a moderate computation, the flora of 
Australia contains some eleven thousand 
species of vascular plants. These are found over 
an area about twenty-five times the size of Great 
Britain and Ireland, in an island continent which 
extends through more than 28° of latitude. It is 
no easy task to select for illustration a fair example 
of puch a flora. In spite of ite title, the present 
book can scarcely be said to have done so. About 
ninety per cent of the plante figured and described 
in it come from the coastal district of New South 
Wales or the adjacent highlands. It is true that 
many of these same species do extend into Queens- 


land, ‘and a smaller namber south into Victoria? 


but the representation of the fidras of Tasmania 
or South Australia is slight. The small number 
of Western Australian plants ingluded gives no 
useful impreasion of the peculiar dlora of that 
State. 

The author says that her book is an attempt 
to meet the demand for a popular guide to Austra- 
lian wild flowers. No claim to completeness is 
made, but it is unfortunate that no .space was 


found for any eucalypt and that not a grass nor a. 


sedge is mentioned. Some of the figared species 
are uncommon plants, whilst others, quite as 
beautiful and far more widespread, ara omitted. 
The book is divided into two parts. The first 
contains illustrations of 248 species, reproduced 
by three-colour process and grouped in sixty-five 
plates. Although the individual blooks are small 
(24 ina. x 1¢ in.), In many casea the pictures are 
successful in giving a true impression of the form 
and colour of the plant illustrated. In other cases 
the artist has made the limit of the block a sort 


of Procrustean bed and taken wunwarrantable 


liberties with the length of flower stalks to make 


the plant fit the picture. The result is a travesty 
of the plant, as in the figures of Brunonia, Dipod- 
ium, or Drosera binata. Much of the colour work 
is good and the figures of many of the Proteacess, 
Myrtacess and EHpacridacem do give a real 
impreasion of the plants depicted. The blue tones 
have reproduced least satisfactorily ; the figures of 
Cheiranthera and Stenochilus are quite misleading. 
For technical reasons in printing, the blocks on 
a plate have been grouped according to predémin- 


ant colour, not affinity of the plants. This has led 


to a haphazard association of plants which, in 
some cases, might have been avoided. Each plate 
is accompanied by a popular description of the 
plants, their distribution in the different States 
and their flowering season. „By some irritating 
mischanoe, only once does this account face the 
plate to which it refers. There are some inaccuracies : 
one in this section should be corrected. Dincdiam 
punctatum is not 6 paraeits; but a holosaprophytio 
orchid. 

The second part gives a systematio account of 
the families with keys sand a brief technical 
description of the species figured. As there have 
been inevitably so many omissions of the genera 
and species, these keys would be very misleading 
to a stranger trying to run down a plant. A 
visitor to the ‘bush’ near Sydney is’ as likely to 
find a Leuoopogon, Woollsia or Monotoca as an 
Epacris ; but there is no warning in the key to 
the Epascridaces that such genera exist. In any 
future edition, the derivation of the generico and 
specific names given in this part requires careful 
revision. One error cannot be passed. The Smith 
commemorated in the species Zterta Smithis was 

ot “an Australian biochemist”. Sir E. J. Smith 
deserves better of Australian botany than to be so 
forgotten. T. G. B. OSBORN. 
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NEW PROSPECTS IN ISOTOPE SEPARATION 


- «By Pror. Hocu S, Tayzior, F.R.S., PRINCETON UNIVERSITY 


TE identification of the heavy hydrogen 
isotope and its separation gave considerable 
impetus to the search for methods of bulk separa- 
tion of the isotopes of other elements. Previous 
to this time, the experimental man of science had 
been content to demonstrate that displacementa 
of normal isotope ratios could be secured by one 
or other method. Aston and Harkins had shown 
‘that these ratios could be- changed by diffusion 
processes in the cases of neon and chlorine. Brén- 
sted and Hevesy changed slightly the atomic 
weight of mercury by distillation methods. It 
was the separation of the hydrogen isotopes and 
the demonstration of their extraordinary utility 
in many problems of chemical, physical and 
biological interest that re-awakened the interest 
in more complete separations of other isotopic 
elements. The simultaneous advances in the study 
of the nucleus, by bombardment with swift-moving 
primary particles, enhanoed the desire for individual 
isotopic species of the elements, at the same time 
that it provided an alternative tool for research 
in the form of artificially produced - radioactive 
elements. 


THe successful separation of the hydrogen 


isotopes by electrolysis has not been extended to 
other elements. The separation factor is too low 
in the case of oxygen to make the method praotio- 
able, and the same is true for lithium. The use of 
a series of diffusion pump unite, developed by 
Hertz, has permitted large changes in isotope 
concentrations to be secured, notably with hydro- 
gem, neon and carbon. The separation was complete 
in the first two cases, and 50 per cent "C has been 
secured with methane as the diffusing gas. Minor 
concentrations of heavy “nitrogen and oxygen 
have alsp’ been obtained. The principal objection 
to the method is the “small amount of ooncen- 
trated producta which may thus be secured, since 
the pumps operate at not more than a few milli- 
metres pressure. Capron and de Hemptinne were 
enabled to increase the speed of attainment and 
the yield of 50 per cent "C from methane by 
incorporating in the pump circuit, at the light end, 
a reservoir of methane in the form of gas adsorbed 
on silica gel at liquid air temperatures. For the 
concentration of oxygen, the most promising 
method developed hitherto has seemed to be the 
distillation column method ss constructed by 
Pegram, Huffmann and Urey. 

The most encouraging successor to the electro- 
lytic separation of hydrogen proved to be the 
isotopic exchange reaction method developed by 


A 


Urey and his colleegues. With this method, 
isotopic “N has been made available in large 
amounts of moderate concentrations and smaller 
amounts of highly concentrated heavy isotope. In 
this method, ammonia gas is exchanged counter- 
current with ammonium ion in a column, the heavy 
nitrogen accumulating at the bottom. The success. 
of this process makes 100 per oent YN available, 
at not too great cost, whenever required. The 
extension to heavy carbon is in progress, involving 
exohange between hydrogen cyanide gaa and 
sodium cyanide liquors, by which exchange 
simultaneous separation of both carbon and 
nitrogen may be secured. The laboratory acale 
data seem as promising as those of nitrogen. 
Sulphur can be similarly treated with a greater 
separation factor than with carbon. Exchanges 
with zeolitic materials may be employed in ‘the 
case of the ions of the alkali elements. 

The mass spectrographic method can obviously 
be employed for the separation of charged ions, 
and this has been put to use in the preparation 
of the small amounts of the lithium isotopes 
necessary for ntfblear and tranamutation reactions. 
The development of high speed air-driven centri- 
fuges, notably by Beams of the University of 
‘Virginia, has led to their use in isotope separation. 
Unita are now in operation on liquids, with 
continuous feed and bleed. Marked displacements 
of the isotope ratio of chlorine in carbon tetra- 
chloride have thus been secured. This method is 
Snost promising for not toe large separations but 
in marked quantities. The separation depends 
only on the atomic weight difference and not on 
the mass ratio, and oan thus be applied to liquids 
containing isotopes of high atomic weight as well 
as to the lighter isotopes. The method requires, 
however, expensive equipment and a slowly 
goquired technique. 

From the point of view of general availability 
in the average laboratory, the newest method of 
isotope separation developed by Clusius and 
Diokel is the most interesting, and of great 
promise for the general solution of the problem 
of separation of gaseous and liquid isotopic 
materials in quantity. Clusius combines the 
well-known thermal diffusion process, suggested 
by Chapman, with a thermal syphoning process 
by carrying out the separation in vertical tubes 


- in the axis of, which is a hot surface, the outside 


surface being kept cooled. The original form 


. consisted of a heated wire placed concentrically 


in a oylindrical tube. In tubes of one metre 


% 
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length with a temperature gradient from centre 
to outaide of 300--600°, it was shown that bromine 
in helium and carbon dioxide in hydrogen could 
be practically completely separated, the heavier 
gas concentrating at the bottom of the vertical 
column. With-a three-metre tube, a four-fold 
concentration of oxygen in air was secured and a 
three-fold concentration of the heavy neon isotope. 
In the same tube a displacement of the chlorine 
isotopes in hydrogen chloride from 76:24 to 
60:40 was secured in one operation. More 
recently* Clusius and Diokel announced the 
production in a tube of total length 36 metres, of 
8 0.0. daily of hydrochloric acid of which more 
than 90 per cent of the chlorme was of mass 37. 
Simultaneously, at the top of the column two 
litres of hydrochloric acid (Cl = 35-147) was 
produced, from one litre of which 25 o.0. of 
hydrochloric acid (Cl == 35-06) could be produced. 
Further purification of this should, owing to the 
pecking fraction of the element, give a chlorine 
~ of atomic weight just less than 35. 

The method has been tested by W. Groth? on 
the separation of xenon isotopes in comparison 
with a 12-stage Herts diffusion pump system which 
gives a displacement of 0-5 unita in the atomic 
weight in 12 hours at 2 mm. pressure. The same 
displacement can be secured at atmospheric 
pressure in a 2 -f-metre tube, 12 mre. wall diameter, 
heated down the centre by a tungsten wire at 
1,0Q0°. With a 5-mm. tabe and a wire temperature 
of 1,650°, a displacement of 16-atomio weight 
units was secured. In a metre tube with a glass 
core heated internally, Brewer and Bramley‘ showed 
that a 27 per cent enrichment of ammonia at the 
bottom of the column with 50:50 methane (16) 


— ammonia (17) mixtgres oould be secured ine 


fifteen minutes under favourable pressure and 
temperature gradient conditions. 

The separation of the chlorine isotopes, success- 
fully achieved by Clusius and Dickel, represents 
one of the most favourable cases for the operation 
of the thermal diffusion process. For, as Chapman 
showed, the separation is dependent on the product, 
OC., of the two fractions O, and O, of the mixture, 
respectively 0-76 and 0:24 in the cases of *Cl 
and "Cl. The separation of the carbon isotopes is 
much leas favourable since the ratioe4O to »C 
is 0-99 : 0-01. 

Experiments conducted by G. G. Joris in the 
Princeton laboratories show, however, that even 
this mixture ia capable of efficient resolution. In 
a column 1-5 metre long, with wall distance 
between hot and cold glass surfaces of 7-5 mm., a 
, mean S of 400° K. and a temperature 
” gradient of 450°, a separation factor XC : 0 
(bottom) — 2C: iQ (top) of 1-21 is secured in one 
hour. In three separate three-metre columns with 
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varying dimensions of hot and cold surfaces and 
wall distances from 7:5 mm. to 10 mm., with the 
same temperature conditions, the separation factor 
Tose to 2, but in longer time intervals up to 5 houra. 
The most recent data secured on a 12-metre iron 
tube, 2 om. internal diameter, heated axially by 
a chromel wire, No. 16 gauge, gave a separation 
factor of 3 in 48 hours with a heating current of 
6 amperes, and a separation factor of 20 in 48 hours 
with a heating current of 9 amperes. This latter 
represents a concentration of the normal isotopic 
fraction of 1-] per cent C to 2-1 per oent at the 
bottom of the column and a depletion to ~ 0-1 per 
cent =C at the top of the column. 

It is obvious that the maintenance of this separa- 
tion factor will result in concentrations of upwards 
of 20 per cent "O at the bottom of the column 
when the normal ratio of 1-1 per cent "0 is kept 
at the top of the column. Such experiments are 
in progress. In the 12-metre tube, 3-76 litres of 
gas at 20 om. pressure at ordinary temperatures 
are employed, methane being the gas used for the 
separation. Experiments by Prof. T. Ri, in the 
smaller columns, with carbon dioxide — oxygen and 
nitrogen —ammonia have shown that the separation 
factor depends on composition variables, on the 
pressure (the factor shows, in agreement with a 
previous finding of Brewer and Bramley, a broad 
maximum in the region of 20-30 om.) and most 
pronouncedly on the temperature gradient. This 
is obvious from the preceding data in the 12-metre 
odlumn and also from data obtained with nitrogen — 
ammonia mixtures in the 1-5-metre column. 

The theory of the thermal diffusion — thermal 
syphon process is complex. Two centributions 
are now available, one by Waldmann’ and a paper 
by Furry, Jones and Onsager’. *From Waldmann’s 
paper the superiority of the process over t 
thermal diffusion is measured by the ratio 0-87 
h/d* where A is the height of the column and d* 
is of the order of magnitede of the distance between 
hot and cold surfaces. The convection therefore 
multiplies the thermal diffusion effect enormously 
in tall columns. The temperature gradient also 
plays a determining role in the same theory. That 
the process is also applicable to liquid separations 
is evident from data of Clusius and Dickel* with 
sodium chloride solutions, acetone — water mixtures, 
and light and heavy water. The same conclusion 
is reached from the data of H. Korsaching and K. 
Wirtz’ with n-hexane — carbon tetrachloride and 
benzene — chlorobenzene mixtures. 

1 Naturwis., 98, 540 (1938). 
* Naturwise., 87, 148 (1930). 


® Neterwist., 97, 260 (1939). 
ig Perey ers ger aaa Amer. Chem. Soc, Abstracts, Baltunore 


+ Neturwise., 47, t30 (1020). 
t Phys. Re., in the prem. 
1! Neaturwiss., 87, 110 (1989). 
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° THE GAS INDUSTRY IN GREAT BRITAIN 


ILLIAM MURDOCH died one hundred 

“years ago and, at the annual meeting of 
the Institution of Gas Engineers on June 6 last, 
his position as founder of the gas industry received 
grateful commemoration in a Murdoch Centenary 
Lecture delivered by Dr. E. F. Armstrong. The 
lecture was only to a small extent biographical, 
although points of interest are recorded bringing 
out clearly the all-round quality of the man as 4 
born engineer “‘of admirable inventive power and 
common sense genius’, to quote the tribute of 
Nasmyth. It was made the occasion for the 
preparation of a reasoned history of the gas 
industry in Great Britain in the small compass of 
sixty-seven pages, brief but packed with informa- 
tion concerning the highways and some of the 
byways on which the industry has travelled in time. 

Although Murdoch is accorded his rightful place, 
proper acknowledgment is made of other founders 
of the industry, such as Samuel Clegg, whose 
“mark on its history is second only to that of 
Murdoch” and who became engineer of the 
Chartered Ges Company in 1813 and had “prac- 
tically single-handed to give a public service 
supply. Thus, when a few gas lamps were first 
installed on Westminster Bridge, the lamplighters 
refused to handle them so that he had to go round 
with his ladder and light them himself”. Scepticism 
on the practicability and safety of public lighting 
with gas was very general and was shared even 
by men of the scientific calibre of Humphry Davy. 
Winsor also is not forgotten, a man of little 
technical knowledge but a fervent enthusiast, 
described as the “exploiter, propagandist and un- 
daunted i impresario of our Industry, to whom must 
be given the credit for the idea of widespread 
illumination from a single source”. 

The year 1839 was unusually eventful and, 
under the heading “A Century Ago”, Dr. Armstrong 
sketches a background of contemporary happen- 
ings. In 1839 the first railway train left Euston 
on the first stage of the new London to Birmingham 
railway, the British Queen made the Atlantic 
crossing under steam alone, “Nicholas Nickleby” 
was published and people were reading Carlyle’s 
“French Revolution”, issued two years earlier, and 
the Sunday Times for January 13 reported that 
“On Thursday evening Hounslow was lighted up 
for the first time with gas supplied from the gas- 
works at Brentford. There are 18 lights.” Both 
steam and gas, two great industrial users of coal, 
one for power and the other for lighting, had 
become more ar leas established by this time, and 
in an appendix Dr. Armstrong gives a list of ninety 


gas companies established by Act of Parliament 
up to 1839. 

A patent was granted in 1819 to David Gordon 
for compressing gas and supplying it in copper 
cylinders under a preasure of 30 atmospheres, and 
such “portable gas’ was used at the Royal Institu- 
tion until 1834, when it was replaced by coal-gas. 
“Historically”, Dr. Armstrong points out, “the, 
Portable Gas Company must always be associated 
with the discovery of benzene which Faraday 
separated in 1825 by distillation of the condensed 
oil gas liquor that collected in the veesels used by 
the Company.” 

The primary use of gas for more than a century 
was for lighting, and the story of the development 
of the apparatus in which it was burned has been 
well told by Dean Chandler. The invention of 
the incandescent mantle by Weisbach, first shown 
to the public in 1887, came at the right moment 
because “the electric bulb was introduced only a 
year or two earlier and started a new era of oom- 
petition with gas-lighting’’. Dr. Armstrong quotes 
interesting figures for publio lighting by gas in the 
area supplied by the South Metropolitan Gas Com- 
pany. In 1899, with flat-flame burners, the candle- 
power per oubic foot of gas consumed per hour 
was 2°56; in 1902, with upright incandescent 
burners, 140;° and in 1938, whem 70°6 miles of 
lighting by high-pressure lamps was included, the 
figure had risen to 43 0. 

As the gas industry in Great Britain developed 
and monopoly of supply was granted to each 
*ompany in ita own are% the absence of com- 
petition and the’ technical possibility of producing 
a larger volume of leaner gas through the use of 
fireclay retorts (instead of iron) at a higher tem- 
perature brought into prominence the necessity 
for a rigid control of gas quality. For this purpose 
the City of London Gas Act of 1868 appointed a 
body of three competent and impartial persons 
known as the ‘gas referees’ to prescribe apparatus 
and methods to be used in the testing of gas. This 
arrangement continued until a few months ago 
when, as De. Armstrong regretfully remarks, ‘“The 
disappearance of the Gas Referees, as the result 
of the Gas Undertakings Act of 1934, which has 
tranaferred their duties to the Board of Trade, has 
meant the loss of a contact with leaders in the 
soientifie world to which the Gas Industry has 
attached great value.” This is none the leas true 
although, since the passing of the Gas Regulation | 
Act of 1920, calorific value has quite rightly taken `“ 
the place of illuminating power as the criterion 
of quality throughout Great Britain. 
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It was recognized early in the history of the gasin- 
dustry that the presence of sulphur compounds in gas 
was very objectionable and Clegg tried as early as 
1805 the device of putting lime mto the tank of the 
gas-holder for purification. ~ Dr. Armstrong points 
out that eleven different processes were in operation 
in the gas works of the Metropolis in 1856-57. 
The complete removal of sulphuretted hydrogen 
by iron oxide, revivified by air, has become 
standard practice, but the residual sulphur com- 
pounds, amounting usually to some 20-30 grains 
per 100 o. ft. still provide an incentive to research, 
although oil-washing for benzole and the Carpenter- 
Evans catalytic process have both been applied 
successfully to lower this figure. 

The usefulness of gas as a fuel for heating pur- 
poses and its virtues were “extolled by the in- 
defatigable Winsor”. Alfred King invented a gas- 
cooking-stove so early as 1830, and in 1872 the 
Salisbury Gas Company commenced hiring cookers 
to consumers. The earliest attempta were simply 
solid fuel ovens with gas burners inserted, and Dr. 
Armstrong traces the development to the cooker 
of to-day with enamelled finish, thermostatic 
control, safety-taps, quick-boilmg burners and 
other useful adjuncts. By 1850 there were a 
number of gas fires in use, these consisting merely 
of lumps of pumice or other incombustible matter 
in a coal-grate, with a gas-burnerebelow. It was 
not until between 1904 and 1008 that the gas-fire 
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radiant was introduced, and a new impetus was 
given to efficiency of design by the experimental 
study of the gas-fire by the newly forthed Joint 
Research Committee of the Institution of Gas 
Engineers and the University of Leeds. Modern 
design is directed to high radiant efficiency °com- 
bined with a distribution of heat making for the 
maximum of comfort. Ventilation too has been 
studied in detail. The rise in radiant efficiency is 
given by Dr. Armstrong as from 29 per cent on 
the gross calorific value in 1909 to 45 per oent in 
1939 on the same basis. 

It is not possible to make more than a mention 
of many other matters which are included in the 
lecture, some gratifying curiosity and others & 
deeper interest; for example, the possibilities of 
a greatly increased load for industrial heating offer 
an excellent example, and the whole range of 
secondary products, such as ooke, tar and 
ammoniacal liquor. The modification of the 
retort from iron to fire-clay, horizontal to vertical, 
intermittent to continuous, and the whole subject 
of water-gas must be left, as well as an interesting 
page on oo-partnership and a synopsis of gas 
legislation. There is, too, a suggestive final chapter 
entitled “The Present and Future of Gas’, in- 
dicating possible lines of advance and insisting on 
the gas industry’s taking a pride in attracting the 
best men into ita ranks both as whole-time workers 
and as advisers. Joas W. Cops. 


CERCOSPORA LEAF SPOT DISEASE OF BANANAS 


By De. C. W. WARDLAW, IMPERIAL COLPEGE OF TROPICAL AGRICULTURE, TRINIDAD 


f HOUGH widely distributed in the Indo- 
Malayan and Australian regions and known 
to mycologista since 1902, the spot disesse of 
bananas caused by Cercospora muse Zimm. (also 
known as Sigatoka disease) was not recorded in 
the western tropics until 19341. It is-not known 
precisely how or when this malady was introduced 
into the Oaribbean region, or whether ita spread 
took. place from one or several foai of infection ; 
but during the brief period of two to ¢hree years 
from ite first recognition in Trinidad it had ap- 
peared with epidemic intensity in many of the 
islands and on the mainland of Central and South 
America, and by ita destructive effecta on planta- 
tions showed itself to be a disease a first-class 
economic importance. 

Briefly, the disease manifesta itelf a8 & profuse 
spotting of leaves; later, the tissue around the 
spots begins to die rapidly and large, coalescing 
dead patches appear, so that in severe infections 


the leaf may be more or lees completely destroyed 
(Figs.-1 and 2). Bunches on affected plants show 
slow or arrested growth and behave abnormally 
during development and subsequent ripening. 
Where the economic situateon sabe the disease 
is being fought by dusting and spraying with 
various copper-containing fungicides. 


SPREAD AND INTENSIFICATION 


Information on the spread and intensification 
of a disease from an initial infection to the 
stage where it has assumed epidemic propor- 
tions is not always available to the investigator. 
In Trinidad, however, it has been possible to 
follow the progreas of Cercospora leaf disease 
through ite several phases. The disease was first 
observed in the Maqueripe district in north-west 
Trinidad in æ small, new plantation of Giant 
Governor bananas, the planting material for which 
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BEVARE SPOTTING OF BANANA LEAVES BY Cercospora 
mee Zoro, 


(underground rhizomes, bulbs, etc.) had been 
obtained from scattered planta in the southern 
pert’of the island in January 1932. Leaf spotting 
became conspicuous towards the end of 1933, and 
planta of the Dwarf Cavendish variety in immediate 
proximity also became infected, though in a less 
severe form, some time later. 

During frequent inspections at the beginning of 
1934, Ceroospora legf spot was not observed any- 
where in the Maqueripe district except in this one 
area, the Giant Governor plot being the centre of 
infection. A thorough stripping and burning of 
all diseased leaves was undertaken; but this did 
not halt the progress of the disease, and by the 
end of 1934 it became evident that adjacent Gros 
Michel blocks planted® in 1982-33 had become 
infected. An island survey undertaken about-this 
time showed that the disease was also becoming 
generally distributed, but whether only from 
Maqueripe or from several foci of infection is not 
known. 

At this stage, the Gros “Michel blocks at 
Maqueripe, though generally infected, showed little 
diminution in productiveness. The general myoo- 
logical observation made during 19834-35 was that 
the older the stand of plants, the more intensive 
was the infection; but premature ripening of 
bunches on the plant, as previously recorded by 
Australian workers, was nowhere obeerved. During 
1936 production was seriously affected : planta at 
all stages of development were severely spotted, 
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many bunches showed slow or arrested develop- 
ment and an increasing number of commercial 
bunches was spoilt by premature ripening. During 
an inspection in January 1937, practically every 
bunch of export size showed this symptom. The . 
intensification of infection to the point where 
premature ripening of bunches becomes general is 
the mogt serious economic aspect of this disease. 


PHYSIOLOGICAL ASPECTS 


On physiological grounds, several aspecta of the 
disease require comment. It is known from de- 
tailed studies undertaken by Stahel* in Suriname 
that leaves can only be infected when quite young, 


' that is, at the time of unrolling or soon after, the 


pathogen entering by way of the stomate. Penetra- 
tion of the tissues takes place slowly, typical lesions 
requiring from three to four weeks for development. 
Although C. musa may cause serious losses on a 


wide range of aoil types, the severity of spotting 


.and rapidity of leaf destruction appear to be 


associated with certain adverse growth conditions, 
unfavourable water relations (as in water-logged 
clay soils, light soils subject to rapid drying out, 
eto.) being important*. The debility and pre- 
mature ageing of leaf tissues, known in some 
instances to be determined by unfavourable water 
relations, may be envisaged as standing in some- 
what the same relation to Cercospora leaf disease 
as does the premature senescence of fruits to the 
early development of latent infections. It is 
relevant to note that in resistant varieties only 
the oldest leaves normally become spotted. But 
where such varieties are being grown under oon- 
editions which make for, extreme physiSlogical 
drought, some of the younger leaves may also 
show the development of typical Cercospora lesions. 





No. 3635, JULY 1, 1939 


Severe leaf spotting is acoompanied by the 
development of a buff to pale ochraceous salmon 
colour in the pulp. A leas conspicuous but easily 
observable symptom is the presence of a- charac- 
teristic pale bluish discoloration of some of the 
vascular strands of the true stem. Thess contain 
vessels in which various pathological symptoms, 
including the production of tyloses and the collapse 
of vessels, have been or are being induced as a 
result of the diseased condition of the leaves. In 
severely diseased planta, where the bunch is still 
quite small and immature, this symptom oan also 
be observed. As the development of the bunch 
proceeds directly from the storage rhizome and 
indirectly from the leaves, it may be suggested that, 


as a result of severe leaf disease, the rhizome is 


itself to some extent in a physiologically un- 
balanced condition or affected by toxic fungal 
secretions. If support for this view can be obtained, 
it will have an important bearing on the elucidation 
of the progressive intensification of infections 
described above, and of other aspects of the disease. 


EFFECT ON COMMERCIAL FRUIT 


Severe attacks of Ceroospora leaf disease are 
acoompenied by a premature ripening of bunches 
while still attached to the plant. When the disease 
is leas severe, apparently normal green bunches 
may be harvested, but during the 30-38 hours that 
elapse before the bunches are charged into the 
holds, individua] fruits or a majority of the fruits 
of affected bunches may become soft and yellowish. 
In still lees severe infections, affected bunches may 
escape detection at the wharfside, but may become 
soft and coloured during the period of refrigerated 


transpdrt. Bunches whigh are only slightly affected e 


may behave as approximately normal fruit. 

In bulk storage trials, details of which are given 
elsewhere’, it has been conclusively demonstrated 
that when bunches harvested at “fq” (English) 
grade from a plantation showing what might be 
described as an intermediate intensity of Ceroo- 
spora leaf disease, are held at 53° F. for fifteen days 
with subsequent ripening at 68° F., evidence of 
abnormal storage- behaviour can be observed. 
Affected fruit is characterized by pulp or a more 
or lees well-marked buff colour, it tends to ripen 
prematurely, to develop ‘chilling’ symptoms during 
the period of refrigerated transport, and to ripen 
with undesirable rapidity on removal to a higher 
temperature. Flavour and aroma are also affected. 
So far nothing is known of the biochemical nature 


- of the’ abnormalities present in affected fruit at 


harvesting, but after cold storage it may be ex- 
“pected to share some of the undesirable features 
of fruit which has been chilled. ‘Cercospora bunches’ 
ripened at tropical temperatures frequently show 
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a profuse development of anthracnose spots 
(Glesosportum musarum) on attaining to i ‘eating 
ripe’ condition. 

The effect of Cercospora eat en on fruit 
physiology ia twofold: (i) ripening abndrmalities 
are introduced ; and (ii) bunches tend to remain 
of small size; henoe, as fruit may actually be 
considerably more mature than is indicated by ita 
appearance, further departures from the normal 
storage behaviour for that grade may be antici- 
pated. 


SPECIFIC AND VARIETAL SUSCEPTIBILITY OF 
BANANAS 


Since the first recognition of this disease, various 
commercial varieties, including the Gros Michel, 
Dwarf Cavendish, Oongo and Giant Governor have 
proved highly susceptible under plantation oon- 
ditions. When plants of the Imperial College 
Hybrid, I.C.2 (derived from M. acuminata, a wild 
seeded species as male parent, and the Gros Michel 
a8 female parent) were established in close prox- 
imity to severely affected Gros Michel plants, it 
was observed that spotting only occurred in a mild 
form on the oldest, senile leaves. This variety, in 
brief, apparently possesses considerable inherent 
resistance to infection or exploitation by Cerco- 
spora muse—an observation which again directs 
attention to the importance of attempting to secure 
new commercial types of bananas by appropriate 
hybridization studies. 

By way of amplifying knowledge of the relation 
between hereditary constitution and susceptibility 
to Cercospora leaf disease, a survey was made by 
Prof. E. E. Cheeaman and the writer of the very 


. considerable collection of types, species and hybrids 


available for study at the Ifmperial College of 
Tropical Agriculture’. Three definite conditions 
have been recognized: of the twenty-two type 
and two sub-types, thirteen are definitely sus- 
ceptible, eight are highly resistant or immune, and 
three are mildly susceptible, spotting as a rule 
occurring only on the oldgst leaf of fully grown 
plants, or plants bearing bunches. Among the 
species collection, a high degree of resistance is 
the rule: M. aouminata Colla (clone A), M 
balbisiana Colla (clone Ceylon), M. textilis Nee, 
M. ornata Roxb., Pisang Lilan, undetermined 
species from Annam and Burma have consistently 
remained quite free from Cercospora spotting 
although growing in close proximity to severely 
infected stools of susceptible varieties. Among a 
third collection comprising sixteen different clones, 
referred to M. balbisiana (M. sapientium L. senus 
Roxb.) no spotting has occurred. In the collection 
of Imperial College hybrids, most of the plants, 
with some interesting exoeptions, are quite free 
from leaf spotting. Among a large number of 
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other hybrids én which hereditary characters from 
parental wild species are prominent, a noticeable 
absence of leaf spotting is again the rule. 

In both the species and hybrid collections it is 
to be noted that infections described as mild are 
all characteristically of one kind, spotting occurring 
only on the oldest leaf. Recent field observation 
on plota of I.C.2, located in different parta of the 
ialand, indicate that where Cercospora infections 
occur, they are invariably of the mild type. 

The hybrids mentioned above have been raised 
in the course of a breeding programme directed 
primarily towards the control of Panama disease 
(Fusarium oxysporwm cubense) and their reaistance 
to an entirely different malady is as interesting 
as it is potentially important. It may also be 
pointed out that the eight varieties highly resistant 
to Oarcospora are all likewise highly resistant to 
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Panama disease. The numerous qualities required 
of a commercial banana remain the same whether 
it is to be bred resistant to a wilt or to a leaf spot. 
Evidence has accumulated to show that combining 
those qualities in a single plant is the real problem 
of banana breeding, rather than disease resistance 
alone. The conclusion has already been drawn that 
the greatest hope of obtaining a good export 
banana resistant to Panama disease lies in breeding 
from Gros Michel with appropriate wild species. 
It follows that the best hope of obtaining a good 
export banana resistant to Ceroospora leaf spot 
lies in the same direction’. 


* Wardlaw, Trop. Agrie., 11, 7, 178-175 (1034). 

*Stabal, Trop. Agric., 14, 0, 357-264 (1987). 

‘Wardlaw, Trop. Agric., 14, 4, 117-118 (1987). 

‘Wardlaw, Leona:d and Barnell, Trop. Agric., 14, 6 (1930). 

* Cheeamen and Wardlaw, Trop. Aeric., 14, 12, 385-36 (10371. 


OBITUARY 


Dr. E. T. S. Appleyard 


To tragio death of Dr. E. T. 8. Appleyard 
through injuries caused by a fall came as a 
great shock to bis many friends. He was born in 
1904, the son of Edgar Snowden and Elizabeth 
Appleyard of Huddersfield. He received his school 
education at Almondbury Grammar School and 
entered Cambridge as a scholar of King’s College. 
Taking a first class in physica in the Natural Science 
Tripos, he spent several years on research in the 
Cavendish Laboratory. In 1929 he was appointed 
to a George Wills research associateahip in the Wills 
Laboratory at Bristol, a post which he held until 
his death. During the tenure of this post he was 
awarded a eller fellowship for the seesion 
1931-32 in the University of Chicago. 

‘Atppleyard's first research in the Cavendish Labor- 
atory was on the polarization of the light emitted 
from atoms bombarded by a directed beam of 
electrons, and this was afterwards extended to the 
case of excitation by positive ions, 

Following upon a few fninor papers in spectroscopy 
in bis earlier years at Bristol, Appleyard embarked upon 
a new feld to which he made important contributions. 
With Lovell (Proc. Roy. Soo., 1936, 1937) he investi- 
gated the nature of thin metallic films of the alkali 
metals evaporated on to a cooled surface in vacuo, by 
measuring their electrical conductivity under varying 
conditions. This work threw an entirely new light 
on the subject and cleared up many previous dis- 
crepancies in the literature. He followed this with 
similar work on mercury films, and with the co-opera- 
tion of the Royal Society Mond Laboratory and the 
collaboration of Bristow, Misener and London, he 
extended the investigation to the superconducting 
state. A summary of his results on the variation of 
magnetic field penetration with has 
already appeared in these columns (143, 438; 1939), 


and his last active work was to complete the paper 
desombing the investigation in detail. Its oon- 
sequences are of much significance and the results 
have already created considerable interest. 
Appleyard was a very able physicist with an acute 
and critical mind. His wide knowledge, not confined 
to his own fieldB of work, made him an invaluable 
member of a research laboratory. In addition to 
research he took his share in the teaching and syper- 
vision of Part II honours satudenés at Bristol, a 
number of whom have stated how much they appre- 
ciated, the thought and time he gave to their interests. 
Indeed his willingness to be of assistance to everyone 
in the laboratory, academic and laboratory staff 


eflike, and his desire to ensure that the fulless credit 


was given to all who help&d him in his work, was 
one of his most lovable characteristics. 

Appleyard experienced great pleasure, which his col- 
leagues shared, gn the success of his recent experiments 
on superconductivity, and & fruitful field of research for 
Bome years on simular lines seamed to be open to 
him. It must now be left to others to carry it on. 
He will be sadly ‘missed. A. M. TYNDALL. 


Was regret to announce the following deaths : 


e 

Dame Maria Ogilvie Gordon, known for her work 
on the geology of South Tyrol, on June 24. 

Sir Frederick Hobday, O.M.G., honorary veterinary 
surgeon to the King, formerly principal of the Royal 
Veterinary College, on June 24, aged sixty-nine years. 

Dr. Witmer Stone, emeritus director of the Academy 
of Natural Sciences of Philadelphia, on May 23, aged 
seventy-two years. 


Dr. Yojiro Wakiya, formerly director of the” 


Fisheries Institute, Fusan, Chosen, on April 21, aged 
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NEWS AND VIEWS : 


The Royal Visit to America 


THES MAJESTIES were greeted on their return to 
England on June 22 and again on their drive to, and 
from, the Guildhall in the City of London on the 
following day with enthusiasm which needed no 
pageantry, no ceremonial, to quicken its sense of the 
significance of the events of the brief period which 
have elapsed since the King and Queen sailed for 
Canada on May 6. King George and his Consort were 
being hailed ag conquerora—conquerors of &@ con- 
tinent—no less certainly than were those of their 
predecessors, who in days gone by had passed through 
Temple Bar to celebrate a victory in the capital city. 
In this enthusiastic, but mtimate, greeting of 
King and Queen there was a desp and strong under- 
current of loyal gratitude to them that in their 
journey from one end to the other of the vast 
Dominion of Canada, and no leas in their visit to its 
great neighbour, the United States of America, their 
Majesties had so borne themselves that personal 
devotion to those wearing the Crown and a spirit 
of kindly hospitality to honoured guests had been 
transmuted to a deeper consciousness of the common 
devotion of all, President and citizen, Sovereign and 
subject alike, to the ideals of hberty and justice 
which transcend birth, creed and the barriers of 
national division in & supreme loyalty to the cause 
of humanity. In all the ceremonies nd incidents of 
the Royal tour “which, as His Majesty said at the 
Guildhall with a homely but happy touch of common 
interésta, have been made “familiar... through 
the daily prees, the news reals, and the Broadcasting 
Corporations’, none was so deeply charged with 
emotion, none so moving to those gifted with his- 
ipy imagination, as the simple scene in which 

King George laid a wreath upon the tomb of George 
Washington. This act af homage epitomizes as & 
symbol a memorable episode in the history of the 
British Commonwealth of Nations no leas surely 
than His Majesty's impression of his experience, 
summed up in the memorable worda? “‘the strength 
of human feeling is still the moet potent of all the 
forces affecting world affairs”. 


Pilgrim Trust Lecture 

Tue Pilgrim Trust Lectures, administered jointly 
by the Royal Society and the U.8. National Academy 
of Sciences, were maugurated last December by a 
notable lecture delivered by Dr. Irving “Langmuir 
in the theatre of the Royal Institution, London. 
The selection of the lecturer for the second of the 
series was in the hands of the Royal Society, which 
decided, moat appropriately, to send ita president, 


Sir Wiliam Bragg, as the ambassador of science in- 


Great Britan to the United States. Sir William 
visited the United States during the spring, and on 
April 24, in the course of the annual meeting at 
Washington of the National Academy of Sciences, 
delivered the second Pilgrim Trust Lecture, which 


effect of science upon social conditions fqrmed,the 
theme of Sir William’s addreas, which he illustrated 
by dipping into the history of the Royal Society. 
Starting as a body of ‘virtuosi’ who met for discussion 
and experiment about the middle of the seventeenth 
century, the Royal Society early became concerned 
in problems of interest to a wider circle and to the 
State. Inquiries submitted to correspondents, their 
reports, and papers read before the Society, illustrate 
the effects of acience upon society and conversely, of 
the circumstances of the times upon scientific investi- 
gations. Sir William leads up to an eloquent plea for 
the earnest consideration of current affairs in the 
spirit of science, which links up with the efforte of 
the Division for Social and International Relations 
of Science of the British Association ; the Manchester 
meeting of the latter referred to on p. 1 of this issue 
deals specifically with some social aspects of scientific 
research, while Sir William points the moral on the 
wider issue. 


Mr. M. G. Evans 

TH chair of physical chemistry in the University 
of Leeds which fell vacant by the death of Prof. 
H. M. Dawson in February last, has bean filled as 
from October 1 by the appointment of Mr. M. G. 
Evans, lecturer in chemistry in the University of 
Manchester. Born on December 2, 1904, he was 
educated at Leigh Grammar School and passed 
through the University of Manchester, where he was 
@ pupil of Prof. A. Lapworth. While Prof. Hugh 8. 
Taylor of Princeton was staying as @ visitor for one 
term at the University of Manchester in 1931, Mr. 
Evans joined him in research on adsorption, and he 
renewed this connexion later by working for one 
year in the Frick Chemical Laboyatory in Princeton, 


* where he was closely associated with Prof. Henry 


Eyring. Since his return to Manchester in 1934, My. 
Evans has steadily developed his theoretical investi- 
gations on the mechanism of chemical reactions. 
During this time he has,richly contributed to the 
fund of ideas which, it ia the hope of the younger 
school of physical chemistry, promises to form a 
pattern for the understanding of at least the simpler 
types of reactions. Though Mr. Evans’s principal 
contributions to science are in the theoretical feld, 
he also took active interest In the experimental work 
carried on in Manchester. His appomtment to one 
of the three chairs in the Department of Chemistry 
in Leeds is a significant recognition of the part 
which the new theories originating from quantum 
mechanics have to play in the life of chemistry 
to-day. 


Dr. J. B. Speakman 

THE appointment of Dr. J. B. Speakman to the 
chair of textile industries of the University of Leeds 
will afford pleasure to the many admirers of his work 
on the structure and properties of the wool fibre. Dr. 


appears on p. 21 of this issue of Naruns. The Speakman is a graduate and D.Sc. of the University 
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of Manchester, where, except for a period of war 
service, he spent the years 1915-1920. His next three 
years were passed at Eton with Prof. R. Whytlaw- 
Gray, carrying out research on aerosols for .the 
Chemical Warfare Committee. Since 1925 he has 
been “in charge of the Textile Chemistry Laboratory 
of the University of Leeds, where he was appointed 
lecturer in 1925 and reader in 1987. Dr. Speakman 
has been awarded the Warner Memorial Medal of 
the Textile Institute, and three times he has been 
the reorpient of the Research Medal of the Worshipful 
Company of Dyers. Hoe has also served for a dozen 
years on the council of the Textule Institute, and on 
the Publications Committees of the Textile Institute 
and the Society of Dyers and Oolourists. Under his 
direction, the Leeds Textile Chemistry Laboratory 
has attained a high and well-deserved reputation, and 
his new appointment will undoubtedly lead to still 
wider successes in his chosen field. 


Dr. R. G. S. Hudson 

Ds. R. G. §. Hopson has been appointed to 
succeed Prof. A. Gilligan as profesor of geology in 
the University of Leeds. Dr. Hudson studied 
geology at University College, London, under Prof. 
E. J. Garwood. He later joined the staff of the 
Geological: Department at University College and 
commenced research on the fauna of the Yoredale 
Series. He continued his interest-in Carboniferous 
stratigraphy after his appointment in 1922 to the 
geological staff of the University of Leeda. The 
greater part of his work has dealt with the Dmantian 
and Namurian of Yorkshire especially with the 
relation between the various facies and faunal 
assemblages. He early demonstrated the uncon- 
formable’ junction between the Lower and Upper 
Carboniferous of Yorkshire; later, with Dr. G. H. 
Mitchell he described the geology of the Skipton 
anticlme, and with the aid of various grants put 


down a boring in that area to the base of the Carboni- e 


fgrous. He has devoted attention to the Variscan 
ordgeny and ite control of sedimentation. His mterest 
in the fauna of the Carboniferous has resulted in the 
description of new genera and species of corals such 
as Rylstonia, Rhopelolasma, and various species of 
Orionastres. In 1981, Dr. Hudson was awarded the 
Wollaston Fund of th Geological Society and has 
served on the Council of that society. He has also 
been secretary of various committees of Bection C, 
Britiah Association, and is now jomt secretary of 
that section. Dr. Hudson has taken considerable 
part in the ‘organization of the geological societies in 
Yorkshire, and for some years has been editor of the 
Proceedings of the Yorkshire Geological Society and 
the Transactions of the Leeds Geological Society. 


Imperial Cancer Research Fund: New Laboratories 
Tas new laboratories of the Imperial Cancer 
Research Fund were opened on June 27 (see also p. 41). 
Sir Humphry Rolleston, chairman of the Executive 
Committee, read a -message of regret from Lord 
Halifax, president of the Fund, who at the last moment 
had found himself unable to attend. Lord Halifax 


JULY 1, 1939, vor. 144 


said that all would appreciate that at the present 
time he is even more than usually subject to sudden 
and unavoidable calls on his time and that although 
he ought not, perhaps, to have agreed to open the 
new laboratories he had been particularly anxious to 
do so. Lord Halifax sent the notes which he had 
prepared for his speech, in which he reviewed the 
history of the foundation of the Fund and ita progress. 
He referred to the many famous men, including Lord 
Lister, A. J. Balfour and Joseph Chamberlain, who 
helped the Fund and mentioned the policy of collabor- 
ation with all organizations at home and abroad 


‘which has been followed throughout the thirty-seven 


years of the Fumd’s existence. An address on “Satenti- 
fle Aspects of Cancer Research” was delivered by 
Sir Frederick Gowland Hopkins, whose theme was 
the importance of laboratory effort in cancer research. 
He expreased his own faith that each increase in 
accommodation provided for skilled laboratory effort 
has never failed to be justified by ite results. Sir 
Frederick described the distinguished past of the Fund 
and stated his confidence in a future of continued and 
eminent success. A vote of thanks to Sir Frederick 
was proposed by Sir Robert Hutchison, president of 
the Royal Oollege of Physicians and seconded by 
Mr. Hugh Lett, president of the Royal College of 
Surgeons. Í 


THe laboratories, designed by Mesars. Lanchester 
and Lodge, occupy an open position on the Ridgeway 
at Mill Hill. Tye three-storied main building ia built 
in T-form with a central staircase ; “the corridors, as 
@ result, are short and well-lighted. A goods lift 
serves one wing which is devoted mainly to asimal 
rooms, stores and service rooms. The library, offices, 
one large laboratory, a room for X-ray equipment, 
centrifuge room, workshops and stores are on the 
ground floor. The first floor comprises a large chemical 
laboratory with a smaller laboratory adjoining, five 
other private laboratories, photographic? room, 

izing room and animal rooms. The Director's 
office and laboratory are on the second floor, where ` 
there are three other laboratories, operating room, 
histological roĝm and animal rooms. There is a cold 
room in the basement. The laboratories vary in 
size ; some are suitable for one worker using simple 
equipment; others can accommodate two or three 
workers or bulky apparatus. Most of the rooms have 
one high and one low bench each with a sink supplied 
with mains preasure water and hot water; gas and 


‘5 and 10 amp. electric pointe are provided. The. 


natural lighting, by large windows, is notably good. 
Artificial light is supplied by central pendants and 
supplemented, wherever required, by Anglepoise 
table lamps. Elaboration of structure and equipment 
has been avoided in favour of adaptability to varied 
needs. A detached animal house is designed for work 
with the larger animals; provision is made for the 
maintenance of fowls and the normal stook df rabbits 
and guinea pigs. Other animals, as required, are 
accommodated in out-houses. There are six acres of 
land available for pens, grazing and the cultivation 
of food crops for animals. 
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The Decline of Population 

A DEBATE on the prospective decline of population 
took place in the House of Lords on June 21. Lord 
‘Samuel pointed out that whereas the number of live 
births per 1,000 women of child-bearing age was 
129-8 in 1891, at the census of 193] it had fallen to 
64:3, that is, almost exactly half in the forty-year 
period. In the earlier period one out of every four 
married women between the ages of fifteen and 
forty-five years gave birth to a child m any per- 
ticular year, while in 1981 this was only true of one 
in eight. Counterbalancing effecta, the fall in the 
death-rate and the change from emigration to an 
inward movement of people, was far from equalling 
this decline in the birth-rate. He advocated family 
allowances as a means of diminishing the oause and 
desire for amall families. Other measures suggested 
were housing estates for larger families and removal 
of the marriage ber in certain occupations such as 
benk clerks and women teachers. He advised the 
appointmént of a Royal Commission to inquire into 
the whole question. Lord Snell said that the real 
problem is qualitatiye rather than quantitative and 
that the question of age proportion is most Important. 
Lord Dawson of Penn said the prospective fall in 
population is too great even if we have regard to 
quality, as the country has failed to reproduce iteelf 
since 1925 and to-day 100 mothers only produce 76 
girl babies or future mothers. Contraception is & 
speciglived example of man’s gradual control of 
natural sources and is spreading to all classes and 
creeds. It showld be seen that pêrenta willing to 
bear their quota of children should not be penalized. 
In tgnement blocks there should be crêche, nursery 
schools and other neceasities, and the health services 
should be linked up into a connectéd whole. 


Lonp Sramr said there is little popular appre- 
hension on this subject because we are still living 
under the delusion of «continual expansion. 
pressed for @ quinquennial census to provide the 
necessary information for a Commismon. Boys 
between the ages of thirteen and eighteen years in 
- England and Wales in 1938 n „100,000. In 
seyen years this will fall to 1,787,000. The effect of 
this tendency is already being felt in schools. The 
Bishop of Norwich remarked that his predecessor a 
century ago had thirty-seven children while that 
Bishop’s two brothers each had thirty-two children. 
Households of the better stock now have small 
families, for one reason, because of the necessity for 
domestio help in rearing a family. Lomi Derwent 
said family allowancea would be madequate without 
propaganda, and that the birth-rates of France and 
Italy continue to decline. This is principally from 
incertitude regarding the future. The Archbishop of 
York said that while the older men who have been 
out of work prefer to get back to work even if their 
wages amount to leas than their relief, this is by no 
» means true of the younger men. They should ensure 
in same way that a man in work always obtained 


more than a man without work. Lord Templemore ' 


put forward the view that some forecasta anticipate 


He * 
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an earlier decline of population than appears justified. 
For the first time gince 1873, the birth-rate began to 
rise in 1934 and this has continued for the last five 
years. But too great value should not be placed on 
that. As regards family allowances, public opimion 
has not yet crystallized. The Population Stafpistics 
Act, 1938, would supply information which should 
throw light on the incidence of fertility in different 
sections of the population. 


Students and Military Training 

Ta» adoption in Great Britain of the principle of 
conscription and the calling up for registration of 
youths between the ages of twenty and twenty-one 
years for a period of military service has raised the 
question of the position of university students. As 


‘regards those proceeding to universities after October 


next, Mr. E. Brown, Minister of Labour, stated in the 
House of Commons on June 22, that at a meeting 
held under the suspices of the Ministry between 
representatives of the Committee of Vice-Chancellors 
and Headmasters, together with representatives of 
the departments concerned, it was agreed unanimously 
to recommend that such boys should be given the 
option of postponing or anticipating their liability 
to undergo military training. Mr. Brown said he 
intended ‘‘to put this agreed conclusion into operation, 
subject to reviewing the position in twelve months’ 
time in the light of experience, when I propose 
again to seek the advice and assistance of the repre- 
sentatives of the universities and the schools”. He 
also agreed to bear in mind the further recommenda- 
tion that those under the age of eighteen years on 
January | of the year in which they wish to take their 
training should not be allowed to anticipate their 
military service. 


Biological Expedition to Jamaica 

A LARG® expedition is leaving the University of 
Cambridge for Jamaica this summer. It is financed 
by the Royal Society, the Royal Geographigal 
Society, Mr. J. A. Steers, Gonville and Caius ‘and 
St. Catharine's Colleges, Cambridge, and the Uni- 
versities of Cambridge, Manchester and Sheffield. 
The members of the expedition are Dr. V. J. Ohapman, 
the leader, university demonstrator m botany, Cam- 
bridge; Dr. H. Hamshaw reader m plant 
morphology, Cambridge ; Mr. J. A. Steers, lecturer 
in geography, Cambridge.; Mr. J. 8. Colman, lecturer 
in zoology in the University of Sheffield; Mr. W. R. 
Philipson, of the British Museum (botany); Mr. K. R. 
Sporne, of Downing College; Mr. J. Lofthouse and 
Mr. D. J. Crisp, both of Bt. Catharme’s College. 
The main party is proposing to examine shore-line 
development in relation to the formation of coral 
reefs and cays and also to the salt ponds, and it is 
intended to make a comparison of the cays and the 
mode of their formation with similar structures 
in the Great Barrier Reef. This will be facilitated by 
the presence of two members of the Great Barrier 
Reef Expedition—-Mr. Steers and Mr. Colman. Dr. 
Chapman will examine the botanical side of this 
problem, and is intending to devote particular 
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attention to the mangroves. <A party consisting of Dr. 


Thomas, Mr. Philipson and Mr. Sporne is going to. 


spend a month in the rain forest where each will 
carry out research on his own problems: Dr. Thomas 
working on the Pteridophyta, Mr. Philipson collecting, 
becayse he is one of those appointed to complete the 
late Dr. Rendle’s “Flora of Jamaica’, and Mr. Sporne 
investigating flower morphology. The whole ex- 
pedition will return at the beginning of October with 
the exception of Mr. Philipson, who will stay on for 
a few more months. 


Earthquake on the Gold Coast 


Harta tremors shook the whole district of the 
Gold Coast, Ashanti, Cahomey and Western Nigeria 
in West Africa from about 7.10 p.m. on June 22 to 
4am. on June 28. It is not yet clear whether there 
were several shocks of approximately equal dimen- 
sions fram one or several closely situated epicentres, 
or whether there was one large earthquake with 
precursors and aftershocks. With the evidence 
available at the moment, the latter appears to be 
the most probable as the greatest impact of ‘the 
earthquake was felt at Accra (5° 80’ N., 0° 10’ W.), 
Cape Coast (5° 5’ N., 1° 0’ W.), and Sekondi (4° 53’ N 
1° 48’ W.) at 7.15 pm. on June 22. If the intensity 
of the shock was the same at each of these three 
places, as the immediately available evidence seems 
to indicate, then the epicentre was near 5° N., 1° W. 
and the focus rather below normal, or it was, say, 
8-5° N., 1° W. in the Gulf of Guinee and depth of 
focus normal. Further evidence from the area, but 
more particularly the evidence of seiamograms, will 
decide this. Many public buildings, banks, offices 
and native houses in the area have been damaged 
or destroyed, kilmg seventeen people at Accra, 
twenty-nine at Cape Coast and twenty at Sekondi, 
besides injuring several others. At Accra the electric 
lighting system interrupted, but this was quickly 
remedied. oe T 
exceptionally rare occurrence, if not unknown, near 
Aedra, and according to recent catalogues of epi- 
centres there is no active epicentre anywhere near 
the present one. It is unfgrtunate that there are no 
seismographs situated nearer the probable epicentre 
than Algiers, Johannesberg, Cape Town and Nairobi, 
though the shock appears to have been sufficiently 
intense to have been registered at theee, and by 
saismographs at even greater epicentral distances. 


Entomological Control of Lantana 

Teana rapid spread of Lantana, a garden eacape, m 
Northern Queensland has brought it amongst the 
serious weed pests for which the Council for Scientific 
and Industrial Research, Australia, is seeking methods 
of control. In 1935 studies of Telsonenua lantane were 
commenced in Fiji, where this bug had been intro- 
duced from Mexico, ita native home, by way of 
Hawai. As it proved harmless to any Australian 
planta of economic importance, it was established 
under quarantine conditions in Canberra in 1936. 
The first liberations were made late in that year in 
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the Northern Rivers area of New South Wales, and 
afterwards near Atherton in Queensland, and at 

ton. Disappointment followed; the bugs 
seamed to have disappeared, untilin April of this year 
they were reported in the Atherton district in 


enormous numbers over an area of some twenty-four 


acres. Leaves were falling from the Lantana bushes. 
flowers had been destroyed and in some Instances up 
to two feet of the ends of branches had been killed as 
the result of the bug feedmg on them. At Rock- 
hampton also there are signa of establishment. 
Undue optimism is to be deprecated, and it is unlikely 
that mmilar success will be attamed to that of 
Cactoblastis on prickly pear. It still remains to be 
seen whether Teleonemia can mamtain itself in large 
numbers and whether continuous defoliation will 
destroy Lantana; nevertheless, the outlook is 


promising. 
Exhibition of New Textile Fibres 

An exhibition of new textile fibres "has been 
arranged at the Science Museum, South Kenaington, 
and will be opened on July 3 for two months. To-day 
fibres possessing many of the properties of natural 
wool are manufactured from skimmed milk. The 
exhibit ulustrating the stages in the manufacture of 
casein yarn includes several examples of fabrics, 
woven on worsted machmery. Another group of 
exhibits includes yarns and materials as produced 
by the viscose and cellulose acetate methods. These 
are generally termed rayon or ‘artificial silk’. By 
modification of the spinning processes it is now 
possible to manufacture exceptionally strong yarns 
of this material, and some of the applicationg are 
illustrated by such articles as a seetion of a motor 
tyre showing the cord reinforcement, ‘doped’ aero 
plane fabric, fine gauge hose, sail cloth, ete. An 
interesting American exhibit shows a new type of 
cellulose acetate rayon m which the fibre is charac- 
terized by an inherent stabilized crimp, preducing 
a yarn the behaviour of whfch is comparable in some 
respects to that of wool. One of the most important 
textile discoveries of recent times has been that of 
nylon. This is g truly synthetic yarn and is the first 
textile fibre prepared wholly of raw materials from 
the mineral kingdom. Although derived from coal, 
air and water, nylon can be produced in filaments of 
exceptional strength or as flne as a spider’s web, yet 
having elasticity and lustre. Another striking 
development is to be found in the use of glass fibres. 
Objects showing this class of fibre include woven and 
knitted fabrics made entirely of pure glass with a 
collection “of articles indicating the commercial 
applications. An exhibit of interest from Tokyo 
shows fibre and yarn produoed from seaweed. Jute, 
sisal, and hemp sre each represented, with examples 
of the latest types of yarns and materials produced 
from these fibres. 


British Museum (Natural History): Acquisitions 

RECENT acquisitions m the Department of Zoology® 
include a collection of Northern Rhodesian mounted 
heads and skulls of ungulates made chiefly at Mpike 
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by the late Mr. F. H. Melland and presented by Mrs. 
Melland. The collection contains some very fine 
sable and roan antelope heads and is of special 
interest in that the species represent a transition 
stage from the southerly types of South Africa to 
the more northerly forma found m Tanganyika 
Territory and Kenya Colony. Another mteresting 
gift is the akull of a hippopotamus from Nigeria 
presented by Mrs. Piper. Purchases include a large 
collection of South American mammals from Dutch 
Guiana, and another from Ecuador. The latter is 
worthy of special mention since it contains &@ series 
representing that most interesting genus of Diproto- 
dont marsupials, Caenoleates. The Department of 
Mineralogy has received a series of specimens of 
Darwin glass from Mt. Darwin, Tasmania, collected. 
and arranged by the late Mr. Hartwell Conder and 
presented by his widow. Darwin glass is a ailica 
glass. Thousands of tons of it in the form of rounded 
and rod-like pieces are found over an area of sixty 
square miles in Tasmania. It ís believed that the 
silica-glass was formed by the heat engendered by 
the impact of a large meteorite. Some crystals of 
the rare mineral withamite, a pink variety of epidote, 
have been preaented by Mr. W. G. Myers, who found 
them at the type locality in Glencoe where the new 
road has cut through the lavas m which withamite 
occurs. Good crystals of this mineral are rare. A 
very large rough crystal of microoline feldspar from 
Norway has been purchased. This crystal measures 
about 14*12x10 mches and weighs about 100 


pounds. ° 


Report on Abortion 

Tum report of the Inter-Departmental Committee 
on Abortion, which was appomted by the Minister 
of Health and the Home Secretary under the chair- 
manship of Mr. Norman Birkett, K.C., las been 
issued (H.M. Stationery Office. 2s. 6d. net). In the 
Majont} Report, signed .by fourteen members, the 
question of the prevalence of abortion is first 
examined. They stress the difficulties entailed in 
arriving at any estimate; but suggest that the 
number of abortions occurring annually in England 
and Wales is between 110,000 and 150,000, of which 
perhaps forty per cent are criminal. The Committee 
discusses the existing law, analyses the motives for 
criminal abortion and the methods employed, and 
examines proposals for amending the law. It recom- 
mends that the law should be clarified so as to make 
it plam that the induction of abortion is legal when 
the operation is carried out to save theelife, or to 
prevent impairment of health, of the pregnant 
woman, but expresses strong opposition on ethical, 
social and medical grounds to any broad relaxation 
of the law. It is recommended that therapeutic 
abortions ahould be notiflable by the operator to the 
medical officer of health, and that there should be 
some restriction on the sale of abortifacient drugs. 
‘The majority of members of the Committee are not 
‘prepared on general grounds to recommend the 
unrestricted dissemination of birth control advice by 
the public health services. 
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The New Radcliffe Observatory 2 


In Occasional Notes Roy. Asiro. Soo. (No. 4, 
March 1939), Dr. H. Knox-Shaw gives & very full 
description of the work on the erection of the 74-inch 
reflector at Pretoria, and three plates illustrate 
various parts of the equipment, the turret, the 
telescope itself as viewed from the north-east, and 
also the Newtonian observing carriage and the 
Ooudé room. It is satisfactory to know that the 
pyrex disk for the large mirror has been successfully 
cast and the figuring will be completed in a few 
months, after which the mirror will be sent to 
Pasadena for aluminizing. It will be possible to use 
the telescope at three foci, Newtonian, Cassegrain 
and Coudé, the focal length in the first case being 
80 feet, and the equivalent focal lengths in the last 
two being 111 ft. and 173 ft. respectively. The 
Newtonian focus will be used for direct photography 
and the other two for spectroscopic obeervation. A 
two-priam spectrograph for use at the Oassegram 
focus is under construction and will soon be ready, 
and a projection measuring machine and also a 
microphotometer have been made for the Observa- 
tory. It is anticipated that the full programme of 
the work will be undertaken early in 1940, and the 
initial programme will molude the determination of 
the radial velocities of the O and B type stars in the 
portion of the galaxy beyond the reach of the 
northern observatories. The object of this research 
is to corroborate present views on galactic rotation. 
When opportunities occur, photography of the nebula 
south of —40° declination will be undertaken 


Museums and Children 


THe revival of museum efforts which in Great 
Britain has followed upon the Miers report, has 
fortunately included m its sweep attempts to increase 
facilities for the interest and education of the young. 
But in this aspect of museum, work America un- 
doubtedly leads the way, and everyone interested in 
juvenile education must be grateful to Misa Ruth 
Weston for her impressions of American metHods 
which appear as a supplement in the Museums 
Journal (39, 98, May 1939). Her first impression is 
one of the bold conception, enterprise, and genoral 
‘aliveness’ which have produced such museums. 
Some are special children’s rfhuseums housed in their 
own special buildings, in several instances right away 
from any other museum. Others form sections of 
larger museums, with special exhibition and other 
rooms for juvenilea, either as an isolated wing or 
included within the main building. Sometimes the 
show galleries are supplemented by olub rooms, 
library rooms, reading rooms, and a lecture theatre, 
which in Boston QOhildren’s Museum can seat more 
than 500. Loan collections of natural history objects 
for schools and even for individual child borrowers (as 
at Brooklyn), loan art collections, recording in oolour 
and in black and white the development of art in 
different periods and countries (like the 2,000 repro- 
ductions at Toronto Art Gallery), have become the 
order of the day m these progressive museums. 
Much has been done in some British museums, but 
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much more nftst be accomplished if museums are 
to play their part in the educational system; and 
there shotfld be the leas hesitation in transforming 
some of the now existing severe and aridly didactic 
galleries ihto simplified children's galleries, since our 
observation is that adults enjoy and benefit from the 
children’s exhibits aa much as the children them- 
selves. 


‘The World Power Conference 


. TH® annual report of the World Power Conference 
for 1988, prepared by the Central Office of the World 
Power Conference, 86 Kingsway, London, W.C.2, has 
just been issued. There was a meeting of the Inter- 
national Executive Council m Vienna during August 
29-September 1, attended by more than a thousand 
persons from thirty-seven different countries. The 
British Council was officially represented by Sir 
Harold Hartley and J. M. Kennedy. The British 
delegation: numbered ninety-three and was nearly 
double the size of any other visiting delegation. 
Approximately two hundred papers were 

at the meeting. It is hoped to publish these papers 
and the discusamons on them this year im the 
Transactions of the World Power Conference. A new 
national committee has been formed for Algeria, 
and there are now forty national committees. In 
response to an invitation issued and accepted in 
1986, the second Chemicel Engineering Congress of 
the World Power Oonference will be held in Berim 
in 1940. At the same tame and place the third 
Congress on Large Dams will be held. The questions 
to bb discussed have already been fixed. By mvitation 
_of the Swiss National Committee a meeting of the 
International Executive Committee will be held in 
Zurich shortly. 


““Micro-entomology” at Stanford University 

We have received several parte of the journal 
entitled “Microent&mology: Contributions to En- 
tomology fram the Natural History Museum of 
Stanford University”. Thie periodical is now in ite 
fourth volume, and it only publishes papers emanatmg 
from the Museum just named. The text is from 
manuscript expressly typef by the Stanford Univer- 
sity Press and reproduced by the photolith method. 
This type of publicatson has been adopted as a 
partial solution of the prevailmg high costa of 
printing by monotype and hand-set type. The 
reproduction has been admirably carried out, but 
the main factor in the process is the perfect typing 
of the copy, since the method affords little or no 
opportunity for errors and corrections. Among the 
papers published in this journal is a series of articles 
on the Coccide by G. F. Ferns and collaborators. 
These are well and clearly illustrated and, in fact, 
illustrations form the notable feature of this publi- 
pation, the saving on printing ooste allowing for an 
unusually large number. 
New Seismological Observatory 

Tr is learned from Harthquake Notes (10, No. 4, 


April 1989), published by the Eastern Section of the 
Seismological Society of Americe, that a new selamo- 
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logical station is soon to be established at Bogotá, 
Colombia, South America. It will be at a height of 
some 2,800 m. above sea-level in the Northern Andes, 
and will thus be one of the highest in the world. 
This is made possible by a grant from the Oarnegie 
Corporation of New York to the Jesuit Selamological 
Ageociation, and the director of the station 8 
J. Emilio Ramirez, 8.J., of 8t. Louis University. The 
new station will fill a very noticeable gap in the map 
of sevamological observatories, and will supply a. 
definitely seiamic area with important obeervational 
facilities. 


The Lister Institute of Preventive Medicine 

THs annual general meeting of the Lister Institute 
of Preventive Medicine was held on June 16 when 
the governing body presented the Institute’s forty- 
fifth report. This contains a survey of the Institute's 
activities, with financial statement and the staff 
changes, during 1988, and a summary of the research 
work pursued. Studies on viruses are prominent, and 
Dr. Eagles has investigated a possible virus factor in 
the causation of acute rheumatism. ‘ Serological 
investigations include further work by Dr. Felix on 
the antigenic structure of the typhoid bacillus and 
on the standardization of therapeutic anti-typhoid 
serum, and a study by Dr. Muriel Robertaon on the 
immune reactions $n viro of certain ciliate Protozoa. 
The nutritional value of buckwheat and its sensitizmg 
action to light has been studied by Dr. Chick, and the 
resulta suggest that the nutritive value of the pro- 
teins of wheat are inferior to thosé of buckwheat. 
The National Collection of Type Cultures of Micro- 
organisms is housed at the Institute, and during the 
year. some 6,300 cultures have beer distributed, and 


‘many new strains deposited for maintenance. 


National Baby Week 

Tas National Baby Week Council (117 Piccadilly, 
London, W.1) announces that ‘National Bab} Week’ 
will be celebrated durmg July 1-7. Propaganda this 
year will be concentrated on “Fathercraft in the 
Child Welfare Movement”, and the “William Hardt” 
challenge shieRl is offered for competition among 
senior giris In public elementary schools studying 
infant oere. Fall particulars may be obtained from 
the Secretary. 


International Exhibition of the Art of Greater India 


Tam Rorat AcapuMy, in oollaboration with 6 
number of connoisseurs of Indian art, is arranging to 
hold in @anuary—March, 1040, an International 
Exhibition of the Art of the Indian Empire, French 
Indo-China, Netherlands, India, Burma, Malaya, 
Siam, Afghanistan, Tibet and Nepal. It is believed | 
that the museums and private collections of those 
European powers most closely connected with the 
regions of Indian influence can furnish an exhibition 
of surprising interest and value, which would serve 
as & prelude to an exhibitidén of Indian art, drawn, 
mainly from collections in Asia, to be considered 
when more settled conditions give a reasonable 

(Conthemied on page 29) 
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HISTORY IN THE ARCHIVES OF THE ROYAL SOCIETY* 


By Sr WILLIAM BRAGG, 


i k archives of the Royal Society are rich in 
materials that illustrate various aspects of the 
history of the last three centuries. They have, of 
course, a special character, since they refer almost 
entirely to the matters in which the Society has 
concerned iteelf, grouped under the general title of 
‘The Improvement of Natural Knowledge”. But 


these matters have increased in importance with- 


the passing years and are now a subject of the 
first concern of the whole world. The effect of 
science upon sogial relations and social conditions 
has become very great, and the gains are obvious. 
Yet science does not appear to be in all cases 
beneficent. It has become a matter of anxious 
consideration whether or no the increase in the 
knowlefige of Nature must necessarily bring evil as 
well as good. Is there a fault to be remedied, and 
if so, where does the fault lie? These questions 
have roused a debate which is even now in progress, 
and some hard thinking is being gi¥en to them. 

Tt is of some help, I think, to consider the steps 
by which the present position has been reached, 
and the Royal Society archives may be used to 
provide the necessary illustrations. 

A few ‘virtuosi’, to use the contemporary phrase, 
who met for discussion and experiment in the 
middle years of the seventeenth century, were 
weary of the miseries of the civil war, and were 
glad to turn their thoughts to the considdration 
of natural phenomena over which the passions of 
men had no influence. Experimental science had 
long tempted thoughtful minds, and now the first 
- founders of the Royal Society threw themselves 
with thankful relief mto a work which seemed to 
‘them to be both a preasing duty and an absorbing 
occupation. They were like boys let out of school 


* From the second Trost Lecture, deltvered before the U.S. 


. Natonal academy of on April 24, 


O.M., K.B.E., Pres.R.S. 


rushing out into the surrounding world to explore 
brooks and hedges and anything that seemed 
interesting. When I take down the first volumes 
of the Transactions from the ahelves or look. 
through the early manuscripts at the Royal Society, 
I feel as if I was turning out schoolboys’ pockets 
and finding the usual assortment of mixed oddities. 


EARLY ACTIVITIES 


In its first efforts, the Society was mainly oon- 
cerned with the collection of information. The 
leading fellows sent questionnaires to various parte 
of the world which in their demand for compre- 

, Densive detail would have dene credit to any 
inquisitive department of a modern Government. 
An admirable example is to be found in the serias 
of questions drawn up by Lord Brouncker and Mr. 
Boyle and approved at one of the earliest meetings 
of the Society; in which most appropriate sug- 
gestions were made as to what should be-looked 
for on an ascent of Teneriffe. It shows no little 
knowledge and penetration to inquire whether o 
“filtre or siphon” would work as well at the top `` 
of the mountain as at sea-level, whether a bell or 
watch or gun would give the same sound, a flame 
have the same appearance, whether a pendulum 
clock went at the same rate, whether birds of 
heavy flight would fly as well or better or worse, 
and so forth. It was quite apt to ask what altera- 
tions. would be found in living creatures carried 
to the top, both before and after feeding, and ` 
“what the experimenters do find in themselves as 
to difficulty of breathmg, faintness of spirita, in- 
clination to vomit, giddiness, eto.” 

On March 28, 1672, Lord Henry Howard pre- 
sented the answers to a series of questions on 
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Barbary, where a retainer of his had recently been 
travelling: a remarkably pictorial account of the 
country and its inhabitants. It was expected 
apparently that some traces of the arts and sciences 
wereeto be found there, no doubt because it was 
known that the Arabian races had handed on the 
knowledge of the Old World to the New. But 
there was no learning at all. In particular “there 
were no chemists except Jews and Christian slaves 
that distilled brandy in jars’. So, too, a good 
account is given of Hudson’s Bay and ita people 
by a Captain Guilliaume and a Mr. Bailes, who 
had recently voyaged there. Naturally most of 
the information relates to navigation and trade, 
but it is interesting to find also an account of the 
‘Maneto’ or supreme power and of his priest the 
‘Pawaw’. The early records contain many such 
questionnaires and replies thereto. 

Robert Boyle was the centre of a vast corre- 
spondence on scientific and other matters, and 
fortunately a large oollection of his papers is 
possessed by the Society. Many or these have 
been published in his well-known “Life and Works”. 
Quite a number of them oroased the Atlantic, 
and you will not blame me if I choose some of 
them to illustrate what I have to say. They were 
in the main of the informative type on which 
such great value was set. Thus a certain ‘P.8.’ 
writes from Virginia on August 29, 1688, describ- 
ing humming birds, wampum, roanoke and pook, 
the latter being forms of currency. The trade 
measurement of length was the primitive cubit. 
The climate of New England was a frequent 
topic; it was supposed to be changing for the 
better. Perhaps under improving conditions the 
settlers were lees Susceptible to its rigours. 

The governor of Boston, Leverett, and the 
d8puty governor, Symonds, with other of their 
fellow citizens, write to Boyle in protest against 
charges of disloyalty tọ the King, anxiously 
rebutting acousations of neglecting the baptism 
of infante and so forth, In 1682, Hezekiah Usher 
begs the remittance for twenty-one years of the 
King’s claim for one fifth of all minerals recovered, 
so that prospecting may be encouraged. 

Boyle’s correspondence was, as the last two 
extracta show, by no means confined to scientific 
matters. After all, the first founders of the Society 
were either statesmen themselves or closely oon- 
nected with statesmen, and might well be supposed 
to be proper persons to be entrusted with important 
news. Thus Richard Wharton writes from Boston, 
warning Boyle that the French are working round 
the interior of the settlements towards Carolina 
and the South. In 1684, Randolph writes from 
New England of the possibility of drawing on the 
vast foresta of Maine for supplies of masts and 
timbers for the navy, and disonsses methods of 


e Richard Waller, the Society 
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making pitch and resin which are a secret of the 
French. Jobn Winthrop writes in the same strain 
urging the Royal Society to approach the Govern- 
ment on the matter: he explains that there are 
sawmills handy to rivers, houses and provisions for 
workmen who may be sent, that amall ships up to 
400 tons have already been built. The supply of 
timber for the Navy was one of the greatest 
anxieties of Great Britain, from the time of this 
correspondence until steel replaced wood. Dry rot 
was a terrible curse from which the navy suffered 
more than the merchantmen, because the latter 
were more often aired and open to inspection 
during loading and unloading. A strange story of 
ita ravages has recently been told by Ramsbottom 
in the Essex Naturalist (vol. 25). Among the 
incidents is the probable failure of the Speedwell to 
accompany the Mayflower on account of dry rot. 

It is well known that Boyle was deeply interested 
in the conversion of the Indians and that the 
Society for the Propagation of the Gospel owes 
much to his initiative. In 1664 he receives a letter 
from John Endicott, of Boston, describing the 
progress of the mission. John Eliot, also of Boston, 
writes frequently, expreasing deep gratitude, and 
hopes for further help. His address to Boyle was 


‘always eloquent, as for example “To the Right 


Honourable Learned abundantly charitable and 
constantly noursing Father”. i 

In modern times it is an honour and an honour 
only to be elected a correspondent of a leatned 
society. But a correepondent of the Royal Society 
in ita early days was expected to oorrespond. 
When Cotton Mather was advised that he had 
been elected a fellow, he wrote in 1715 to hbis friend 
'g secretary—tlte letter 
is in the Society’s archives—saying that 


“. , . the tendenoy fof the Society] to Refine and 
Sweeten the mands of men, and reconcile them unto 
Just Regards’ for True Merita in one another, with an 
extirpation of that noxious clamour the party spirit, 
and finally how generously the more polite Literators 
of the world go on in it, with a decent contempt on 
the Banters of the Bruitish among the people, but 
the result of his consideration will be that it will be 
a greater honour to be taken into the list of your 
servanta, than to be mixed with the great men of 

“One who is entirely of that opinion, having been 
so listed with you has been desirous to discharge his 
obligations by agreeable assiduities, and therefore 
besides what every year brings you from him as an 
addition of Curiosities to the rich and vast assessment 
you are preparing he has bestowed a few hours upon 
the Philosophical Religion which he now humbly 
tenders to your acceptance.” j 


The “Curiosities” here referred to became 4 
famous object of interest in London ; the collection 
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was known as the “Repository”. It grew to so 
great a size that the Society found it unmanage- 
able, and handed it in 1782 to the British Museum, 
which had been founded a few years before in 


order, in the first place, to contain the collections 


bequeathed to the nation by Sir Hans Sloane. Sir 
Hans was president of the Society from 1727 
until 1741. 

The “Banters of the Bruitish’”’ must clearly refer 
to the scornful comments of many clever men who 
did not sympathize with the experimental study of 
the world, who resented the intrusion of the new 
knowledge and laughed at the apparent futility 
and irrelevance of ita beginnings. If they did not 
foresee the magnitude of ita consequences, they 
were little more at fault than the experimenters 
themselves. How could intelligent men waste time 
on objects so small that they must be examined 
under the microscope ł Or on the consideration of 
such intangible substances as the air? How could 
they give serious attention to the abnormalities 
and monstrosities that idle correspondenta thrust 
upon them? Of course, the Society did at first 
give ita time to many accounts that even then 
must have looked ridiculous to men of a serious 
and settled mind. There were, for example, reporta 
of a calf that had its hair inside out, of a man who 
squinted only on alternate days, of another who 
could not see % his hair were ered to grow 
more than an inch long. It must have been quaint 
hearmg when Dr. Tyson, at a meeting of the 
Society, declared that one of his teeth having been 
drawn at Oxford some years before had been 
replaced and bad apparently taken root again, 
since it was still of use. In those early days of 
inquirye it was of course necessary to sift all 
information that came*to hand, but it would 
certainly be difficult for the unscaientiflo mind to 
see the point in all cases. 


APPLICATION OF RESEARCH 


These oddities were, however, an insignificant 
part of the Society’s ings. Of far more 
importance among the Society's early papers are 
such as deal with the pressing questions of the 
day. Navigation claimed much attention. I have 
already referred to the anxieties respecting a 
sufficient supply of masts for the navy. Perhaps 
the Dutch and French were aware of those diffi- 
culties when, as Ramsbottom remarks, they were 
accustomed to fire high in a sea fight. 

At the end of the seventeenth century, ships 
were growing considerably in size, since now they 
must become accustomed to the crossing of the 
Atlantic. Many English ports were unable to 
provide water of sufficient depth at all states of 
_ the tide, and tide tables were urgently required. 
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Their calculation required the oo-operation of 
mathematicians and astronomers. The, archives 
contain of courae many communications relating 
to the foundation of the Royal Observatory: at 
Greenwich. 

Pepys, when he was president of the Society, 
begged continually for information on any matter 
whatever that might assist him in his care for the 
navy. Probably he was really disappointed when 
Sir William Petty’s double-bottomed ship turned 
out so badly, though he had made his bet that it 
would. Petty, a very able man, had supposed that 
a ship resembling in form two ships lashed side 
by side would stand up to a cross-wind better 
than a ship of ordinary design. The idea was 
that, of course, which is embodied in the outrigger 
same Polynesian races. Again, there is an 

note in the account of the Proceedings 
of July 28, 1686. 


"t . . it was remarked that sheathing with lead was 


the best expedient [for preserving ships from the 
worms] and found to be so by the experience of Sir 
Anthony Deane; but that the carpenters finding ıt 
against their profit opposed it by affirming that the 
iron of the pintles of the rudders of ships so sheathed 
were much more apt to be corroded by the sea water 
than those sheathed with wood which yet was 4 
groundless supposition.” ` 


The carpenters had more reason than was sup- 
posed; we know now that electrolysis can be 
exceedingly troublesome. 

Bo also the ventilation of coal mines was an 
urgent question, and is frequently referred to in 
the archives. It had become necessary to dig 


ə deeper than before. The accufnulation of water 


became a serious hindrance and the many noxious 
damps were often fatal. Air pumps and wat&r 
pumpe are dealt with m numerous well-known 
papers by Boyle, Hooke, Papin and others. Sir 
Robert Moray wrote on the ventilation of mines 
in Belgium. There was mych correspondénoe on 
the subject. Its general character may be illus- 
trated by an extract from a letter which a certain 
Dr. Jessop of Yorkshire wrote to the Society in 
1675. Let me give it in its original form, which 
now sounds so quaint. : 


“There are four sorta (of damp) common in these 
parta. The first is Ordinary Sort of which I need not 
Bay much bemg known everywhere: the external 
signs of its approach are the candies burning orbicular 
and the flames lessening by degrees until it quite 
extinguish; the internal, shortness of breath. I 
never heard of any great inconvenience which anyone 
suffered by it, who escaped swooning. Those that 
swoon away and ‘escape an absolute suffocation are 
at their first recovery tormented with violent Con- 
vulsions, the pam whereof when they begin to 
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recover their senses, causeth them to roar exoeed- 
ingly. The ordinary remedy is to dig a hole in the 
earth lay them on their bellies with their mouthe 
in jt: if that fail they tun them full of good Ale: 
but if that fail they conclude them desperate.” 


These few extracts from the records of the 
Society will serve, I hope, to convey an impression 
of the character of the Society’s adtivity in its 
early days, when first an organized attempt to 
collect knowledge by experiment and observation 
began to exercise ite influence. At whatever point 
one picks up the story as it is told m these old 


' records, one finds it full of interest, which lies not 


only i in the subjects that are dealt with, but also 
in their relation to the activities af the time, and 
to the men themselves whose handwriting lies 
before one. 

It is to be observed that these records are easily 
read by an educated man. Those who wrote them 
had in general no thoughts which the educated 
man could not follow, nor was it necessary to use 
terms which were not in ordinary use. Newton’s 
“Principis” would, of course, be intelligible to a 
amall number only, but in general the ‘virtuosi’ 
spoke a common language. The days of specializa- 
tion and division into separate societies had not 
begun. How great is the contrast with the publi- 
cations of a modern learned society | 

If is also to be observed that there is no strict 
reckoning of services rendered, and no calculated 
recompense. Men like Hooke and other immediate 
servants of the Society were paid for their work, 
as was necessary and right, though the amount 
was incommensurate with their dederta. But the 


labours of the enthusiastic fellows and of ther - 


‘correspondents in all parts of the world were given 
freely. Indeed the Society had no money to pay 
with. It received no financial assistance from the 
Government, and the fellows’ subscriptions (which, 
by the way, the treasurer found it remarkably 
difficult to collect) covered only the necessary 
expenses of the m When the Society 
decided to print the ‘Principia’, Dr. Halley him- 
self provided the necessary funds. To this day, 
the fellows give without reward the services which 
their connexion with the Society entails. But I 
do not ask for any special commendation; the 
point is that such free service is common among 
learned societies, and is certainly a chief reason 
why they are held in respect. 

The general intelligibility of the communications 
to the Royal Society persists for a long time. The 
calculations of the astronomers, the mathema- 
ticians, opticians and so forth appealed naturally 
to a limited number, but still we may suppose that 


fellows were able to understand the most pert of, 


that to which they listened. Perhaps it may be 
said, broadly, that the change begins when new 


him full praise : 
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terms must be invented to describe the increasing 
complexity of observations, and new units for 
quantitative description. Electricity and mag 

netism have been chiefly responsible ; so that the 
experiments on frictional electricity which were 
so popular in the middle of the eighteenth century 
are especial objects of interest. 

The progres of the-mubject aclilusteated ih the 
Society’s archives by the many papers and letters 
of Watson, Franklin and others. Franklin’s com- 
munications came by way of his friend Collinson, 
who gave them to Watson for presentation to the 
Society. Watson was himself a keen student of 
frictional electricity ; and it would seem that some 
of the important experiments were made by 
Franklin and himself independently. But Franklin 
was, of course, the greater man, and Watson gave 
“Although there are in the work 
some few opinions in which I cannot perfectly 
agree with him I think scarce anybody is better 
acquainted with the subject of electricity than 
himself.” ! 

Franklin was advised by his friend Mitchell that 
the paper on the subject of the identity of the 
lightning flash with the sparks of the electrical 
machine was received with laughter by the Royal 
Society. But the records in the Journal Book and 
elsewhere seem incongruous with such an ocour- 
rence. The warmth of Watson’s ptaise, though he 
was an independent worker, his recommendation 
that Franklin’s papers should be sooepted’ the 
repetition of Wateon’s commendation by the 
president when awarding Franklin the Copley 
Medal all go to show that there was probably no 
more than a hesitation to accept Franklin’s view 
of the particular paper to which Mitchell referred ; 
and the absence of some*papers from the Trans- 
actions may well have been due to an arrangement 
with Collinson, who regarded the communications 
which he had received as private letters. At that 
time the Transactions of the Royal Society were 
not printed by the Society itself, but privately 
and independently. 

The many papers in the archives that refer to 
frictional electricity form in themselves an in- 
teresting collection, showing the keen interest felt 
in the phenomena by experimenters in Europe 
and America, and they give additional 
strength, if it were needed, to Frranklin’s great 
reputation. 


pr] 


ACTIVITIES IN THE EIGHTEENTH CENTURY 


Electricity was already, in the middle of the 
eighteenth century, offering a new field of experi-* 
mental inquiry, and the importance of it was 
becoming realized. In the words of Martin Folkes, 
president from 174] until 1752: 


t 
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‘Electricity seems to promise an inexhaustible 
Fund for Inquiry : and sure Phenomena so various and 
s0 wonderful can arise only from Causes very general 
and extensive, and such as must have been designed 
by the Almighty AurHoR or Natrunm for the Pro- 
duction of very great Effects, and such as are of great 
Moment to the System of the Universe.” 


The numerous papers on frictional electricity 
form one of the most interesting sections of the 
archives during the eighteenth century. 

The Society’s membership did not equal in 
brilliance that of the centuries that preceded or 
followed. But there were several great subjecta of 
consideration besides that in which Franklm made 
go prominent a figure. A large collection of Fahren- 
heit papers shows the interest taken in thermo- 
meters in the earlier part of the century. Another 
large collection deals with inoculation against 
smallpox. At the end of the century, Rumford 
describes his beautiful and valuable experiments 
on heat: he is prolix of words, but he makes 
excellent reading. He was, of course, a pioneer in 
the experimental study of the nature of heat. His 
work is well illustrated in the Society records. At 
the turn of the century the chemical investigations 
of Humphry Davy introduced a brilliant period in 
Britiah science, and these also are well recorded: 

The first quarter of the nineteenth century was 
not, however, °a happy time for the Society. 
Internal dissensions and unchecked growth of 
mentberahip, and the formation of societies whioh 
intended to take over special sections of the 
Society's work, until then unrestricted, all tended 
to reduce the value of the records and their 
interest. There were denunciations of the manage- 
ment asd lamenta over the decline of science. Yet 
one of the greatest periods of scientific discovery 
had already begun, with Young, Freanel, Davy and 


- Faraday. But now the language began to be more 


difficult to the uninitiated. When the > phenomena 
of electricity, magnetiam, chemistry, light came to 
be studied in their mutual relations, the new warld 
in which they figured was difficult of entry. This 
was not only because ideas were new and could 
only be represented with the aid of analogies, 
such ag current, pole, capacity and the lke, but 
also because new terms had to be inrented to 
provide labels for conceptions which had never 
entered men’s minds before. What, for example, 
could such words as anode and cathode mean to 
the non-electrician ? So the ordinary reader is left 
behind, and the langnage of science Rennes 
rapidly specialized. 

It is interesting to observe the care with whioh 
Faraday chose his terms. He was in the habit 
of consulting Whewell, the master of Trinity 
College, Cambridge ; the correspondence is pre- 
served in Trinity College Library and m the Royal 
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Institution. <A letter in the possession of the 
Royal Institution reads as follows (Whewell is 
replymg to Faraday) : 

I still think anode and cathode the, best 
terms beyond comparison for the two electrodes. The 
terms which you mention in your last shew that you 
are come to the conviction that the esential thing 


$4 
. 


is to expreas a difference and nothing more. This 


conviction is nearly correct, but I think one may 
say that it is very desirable m this case to express 
an opposition, a contrariety, as well as a difference. 
The terms you suggest are objectionable in not doing 
this. They are also objectionable it appears to me, 
in putting forward too ostentatiously the arbitrary 
nature of the differance. To talk of Alphode and 
Betode would give some persons the idea that you 
thought it absurd to pursue the philosophy of the 
diffarence of the two results, and at any rate would 
be thought affected by some. Voltode and Galvanode 
labour no leas under the disadvantage of bemg not 
only entirely, but oatentatiously arbitrary, with two 
additionel disadvantages ; first that it will be very 
difficult for anybody to recollect which is which ; 
and next that I think you are not quite secure that 
further investagations may not point out some 
historical incongruity in this reference to Volta and 

“I am afraid of urging the claims of anton and 
cation though I should certainly take them if it 
were my business—that which goes to the anode and 
that which goes to the cathode appearing to me te be 
exactly what you want to say. To talk of the two as 
ions would sound a little harsh at first: it would 
soon be got over.” 


The selection of the terms anode and cathode 
were based on a suggestion made by Faraday. In 
order to obtain a desoriptio® which he could 
remember, he supposed his electrolytic trough to 
be placed parallel to the equator, and the current 
in the trough to run in the direction in which & 
current would have torun round the earth in 
order to give to the earth its observed magnetism. 
This implied that the curgent ran from wast to — 
west. It came, therefore, from the sunrise and 
went to the sunset, and the terms anode and 
cathode were taken as describing the way of the 
sun in the morning’ and in the evening. 

Many groups of papers in the archives relate to 
work done for the Government, or for national 
enterprise, eclipse expeditions, biological and 
geodetic expeditions and so on. ‘There is an 
interesting bundle of Sabine papers which have 
not yet been publishéd.. Sabine (1788-1883) Was 
largely reeponsible for magnetic surveys in various 
parts of the world. Not a little of it is concerned 
with New England. There are lettera from G. P. 
Bond, of Cambridge, the astronomical observer of 
the American Academy of Arta and Sciences, dis- 
cussing the magnetization of the earth; from 
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I. M. Gillin, of the Observatory at Washington ; 
T. D. Graham, of Baltimore; A. D. Bache, belonging 
to the Coast Survey, and so on. A letter from the 
secectary-of the American Academy announces the 
appropristion (April 22, 1840) of 1,000 dollars for 
the purchase of instruments recommended. by the 
Royal Society. 

I shall say nothing of records more recent. We 


are all familiar with the bold advance of modern: 


science, and extracts from the archives relating 
thereto would be superfluous. Specialization con- 
tinuously increases. Papers become ever more 
complicated, each appealing only to a fraction of 
the scientific world and not at all to the general 
reader. The change from early times is very great 
indeed. It is inevitable and it implies suoceas in 
experiment and deduction. But its effecta are 
serious and must be examined carefully. 


SCIENCE AND SOCIETY 


These extracts show, I think, that the archives 
furnish a rich commentary on the history of the 
period during which the Royal Society has been 
in existence. They show, too, that the Society 
has played no small part in the doings which that 
history records. The new spirit which gave rise to 
the Society demanded that action should be based 
nPop experimental research, and however spas- 
modically the world as a whole has obeyed this 
new principle, however ignorant men of all kinds, 
rulers and ruled, have been of the working of the 
leaven, the change in the ordering of men’s 
activities has proceeded steadily and strongly. It 
has grown as the roots grow underground, pre- 
paring the life of ¢he plant when the time oomes 
for it to flourish. That time is already here, if we 
nf&y judge by the extent to which natural know- 
ledge is now used in ali that men do. 

We now observe the flower and the fruit that it 
bears. As we all know, we have reason both for 
satisfaction and for anxiety. We do see the happy 
resulta of a better acquaintance with Nature in a 
greater freedom from disease, in a richer life, in 
new opportunities for the exercise of talent, in a 
wider outlook. On the other hand, the problem 
of the well-being of the community is still far from 
complete. Not long ago the American Association 
for the Advancement of Science met in Richmond, 
Virginia, to hear a noble address from ita president. 
The very title of his address, ‘Intuition, Reason and 
Faith in Science”, was an indication of the position 
from which many of our most thoughtful scientists 
regard the problem as it stands to-day. From our 
side of the water we were glad to send Sir Richard 
Gregory to show that we also are trying to take 
our bearings for a new advance. We cannot stand 
still, of course ; we must go forward, even though 
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the way is not clear. We know the strength of 
science, we see that it has done great things, and 
are confident that its powers can be employed 
with greater and greater success aa we give our 
whole minds to the problem that we have to solve. 
How shall we ensure the right use of natural 
knowledge, give full play to ita benefloence and 
prevent its abuse ? You and we and, let us hope, 
all associations of scientific men the world over, 
are of one mind in this matter, and are glad of the 
strength that unity brings. 

The very fact that we share this goodwill 
pointa to the road that we must take. The good- 
will that is based on our mutual understanding of 
what we are striving for is somehow to cover the 
world. I have not of course the presumption to 
say that science is by itself to leaven the whole. 
There are other incentives to co-operation ; first 
and foremost stand the binding forces of pure 
religion. But the co-operation of the scientifio 
workers is a new leaven, though it is not the first 
in the field. It is our own contribution whioh, if we ` 
can make, we must make or we fail in our duty to 
the world. I assume that we accept the duty. 

We oan surely conclude, from what we learn in 
the accumulated accounts of their doings, that the 
learned societies have not been unmindful of this 
primary purpose. No doubt in the early days 
when men collected facts as matters of interest, 
the recitals to which they listened were to many 
of them a private benefit only. Yet there ‘were 
always men of wider vision who saw also the future 
benefit to their country or the world in the 
ordering of natural knowledge. The archives of 
the Royal Society, into which I have dipped here 


, sod there in order to provide illustrations of my 


argument, show the continuous endeavour .of a 
body of men of science to be of help to their 
fellowmen. They may not have been always 
conscious of such an effort; in any community 
you may find some who are purely selfish. But 
as a body of men, vivifled by those who had in 
them most of the right spirit, they have played a 
great part and I believe firmly a beneficent one 

We cannot but aak ourselves whether it is 
possible to say that such and such actions and dis- 
positions pf societies like yours and ours have 
been the dispensers of good, while others are to 
be set on the opposite side. Some resulte derived 
from science are good: some already are bad. 
Are these antitheses related to similar opposites in 
our work as scientists f 

Most thinkera now agree that we are not , 
responsible for the uses that are made of the 
knowledge we find. Woe cannot control the stronge 
passions that seize upon discoveries for selfish 
purposes. The work of discovery goes on and no 
one can stop it, not even ourselves. The constant 


+ 
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demand for knowledge that is required for the 
solution of problems in health, in industry, in 
every human activity is so insistent that knowledge 
increases continuously and rapidly; and even if 
there were not this practical urge, there would be 
the never-failing curiosity to know more. We 
must therefore accept the position; we all seek 
for an understanding of how to make the best of 
it. 


EXPOSITION OF SCIENTIFIC RESEARCH 


I have referred already to the addreases given 
recently by Dr. Birkhoff and Sir Richard Gregory. 
They illustrate a movement which gathers strength. 
Tt is based on an anxious determination to find out 
how the new situation is to be gauged and treated, 
and in-particular, what the scientist may do. 
There is so much inquiry to’ be made before an 
answer can be given to this general question that 
it would be wrong to anticipate a conclusion. We 
can only remind ourselves of a few obvious lines 
of action, which we take in the expectation that 
the leas obvious will become clear. 

There is the great question of right exposition. 
It may be that there are some who would even 
now disclaim any duty of scientific men in this 
respect; and certainly there were many who 
would have dor so in the past. If, however, we 
suppose that natural knowledge and the power 
whiol it gives are a common possession of mankind, 
we ought to make sure that what is found is 
understood. We cannot compel men to ‘make use 
of science in the right way, but the chance that 
good use will be made is in a curious way dependent 
on the ease with which it is stated. If ita expression 
is in forbidding terms, the man who sees no direct 
benefit from the effort of facing a difficult under- 
standing leaves it alone. On the other hand, the 
man who is engaged in a fight agairtst his fellows, 
whether in business or in war, grasps at any 
advantage that knowledge gives him, if he becomes 
aware of it ; and of late years such men have sean 
the advantage, whence comes much of our present 
perplexity. The world is horrified by the develop- 
ment of frightful engines of war. It observes, too, 
that a technical invention, based it may be on 
some new scientific disoovery, may throw great 
industries out of gear and bring misery upon 
employers and employed. These are obvious evils, 
and it is not surprising that the proper desire to 
_ increase knowledge is supposed to be associated 
. With a tendency, even a desire, to make ill use of 
that knowledge. Also those men of goodwill who. 
are acquainted with scientific aims and achieve- 
ments have their own peculiar distress, because 
they know how little is done for the general good, 
compared to what could be done. 
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Exposition, therefore, becomes one of our chief 
concerns. It must be mated necessarily, with the 
understanding that appropriate education oen 
provide. We desire that all men, and especially 
men of goodwill, and especially also men of good 
education who are the natural leaders, should be 
aware of what science is doing and can do. A 
certain surviving distrust based on past mis- 
apprehensions has to be cleared away and replaced 
by co-operation. l 

I was standing onoe on the platform of a little 
up-country railway station in Australia, with 
others who had come to share the mild excitement 
of the arrival of the infrequent train. There was - 
bustle when the train was ready to start, flag- 
waving, bell-ringing and cries to stand back. The 
engine whistled loudly—and went off by iteelf: the 
coupling with the train had been forgotten. There 
was @& moment’s pause, and then a shout of 
laughter while the shame-faced- officials set out 
to repair their mistake. 

There is something like that in what is taking 
place to-day. Scientific workers are so preoccupied 
with their business of research—naturally so—and 
in their researches have gone so far, that the, 
world has no clear knowledge of the positions that 
have bean reached. We have to see to the coupling 
and take the world with us. It may seem un- 
gracious to make a statement of this kind whep so 
much is already being done to popularize scientific 
knowledge. Yet it is to be observed that much of 
the science which is absorbed by the people lies on 
planes of lower value. Some that is intended for 
popular enlightenment is of that kind which seeks 
to dazzle by the recital of huge numbers. We 


e must, of course, learn how narrow is our knowledge 


if we limit it to the consideration of spaces of about 
the same magnitude as our own bodies, or of timês 
comparable with our own length of days. But that 
is a leson in humility ;, the mere staring at big 
figures is childish if there is nothing more. 

There are scientific writings which tend to be 
mystical and need very careful reading, lest they 
seem to contain a meaning when in fact they do 
not. Some of the terms used to describe scientific 
observations are drawn from the general vocabu- 
lary, such as wave, vibration, ray, ether and so 
forth, and are defined or re-defined for the specific 
purpose. If they are allowed to carry at the same 
time any unrestricted meaning that can be given 
to them in ordinary usage, an argument which 
includes them gets out of control and leads to 
danger. : 

THE SPIRIT oF RESEARCH 


The observations of natural soience, though 
they have now passed far beyond the range of the 
unaided senses, have not left the plane in which 
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eyes and éars are accustomed guides. Neither they 
themselves not any combination of them rise to a 
higher plane ; that is reserved for conduct, which, 
however, must take aooount of them. 

The understanding of science that should be 
general to all men is of a simpler kind. It rests on 
a knowledge of the elementary laws of Nature, so 


far as we can ascertain them, and an appreciation 


of their continuous influence upon our lives.” It 
leads to an awareness of the general position, 
‘though not necessarily a detailed acquaintance 
with it. It couples us all together in the desire to 
learn from Nature. We enrich our own lives, and 
we learn how to enrich the lives of our neighbours ; 
but the great happiness lies in the discovery that 
there is a world in which we can all work together 
for the common good, in which there is endless 
work to be done, and an unselfish purpose can lead 
us from strength to strength. 

Herein lies the finest work of science. Even the 
relief from pain and disability, the increase both in 
quality and in quantity of the fruits of the earth, 
the betterment of all the conditions of life, are not 
the end; there is something higher. It is the 
mutual service that is rendered when these things 
are fought for, and the happiness of mutual trust 
and reliance, and the last great act of virtue, that 
is to say, the sacrifice of self. To quote from Dr. 
Birkhoff’s addres : “I would state a fundamental 
truth about the social level which in some sense is 
the highest level of all (ranking, that ia to say, 
above four other levels which he described, mathe- 
matical, physioal, biological, psychological]: the 
transcendent importance of love and goodwill 
in ali human relationships is shown by their mighty 
beneficent effect trpon the individual and upon 
society. #¥ 

"Collectively and individually, men of science 
have done great things. Yet their achievements 
have value of one kind,,and the spirit in which 
they worked has value of another kind; and the 
latter Value is far mgre to be desired than the 
former. We may truly say of some of our greatest 
men of science that the world has gained more 
from their lives than from their discoveries, and 
this is so even if their influence on the world ia 
limited to that which the world has been able to 
perceive. Their discoveries made them famous, but 
they themselves are better known than their 


discoveries. Faraday’s reverence for truth and 
unselfish devotion to ita acquisition have a higher 
value than the laws which he established. We 
gladly admit our debt to Pasteur and to the Curies, 
and yet the inspiration which we draw from their 
lives is even better than the results of their work. 
The world admires Franklin for his discoveries in 
electricity, yet it respects him more for his wisdom. 
I might prolong the list, but everyone can do that 
for himself. In brief, the spirit in whjoh knowledge 
is sought and the manner in which it is used 
are more important, more real, than knowledge 
iteelf. 

The records of scientific disnovery, of the de- 
velopment of the fields of experiment which began 
three hundred years ago, have shown the growing 
power of science. The extent of their power is 
to-day a chief concern; we must,.as 80 many are 
now trying to do, give anxious thought to ite 
exercise. The power is not actually in the hands 
of the scientist, though he is deeply interested in 
ita future because he has been, and ia, the occasion 
of its existence. It may fairly be inferred from 
experience that the scientist himself will never be 
a tyrant. His work does not rouse in him the 
desire to dominate, but rather to sæist. Love of 
accuracy, patience, perseverance, self-denial have 
been common gualities and necessarily so. These 
have a place in the general eatearh, and therefore 
have their effect. Most of all the world respects 
the devotion to service that has so often*been ` 
found ; the warm love of their fellows which has 
inspired so many to give themselves and their 
labour without counting the return. We must 
hope that such a spirit will continue in ourselves, 
whether as individuals or as societies. e 

The problems of society, and in particular those 


into which natural knowledge enters so powerfully, 


will long demand a patient examination. But 
whatever may be the tactics that are developed in 
the end, it is certain that the satisfactory solution 
will be based upon moral influence. It is for us, 
as scientific workers, to supply the natural know- 
ledge and help in ita application ; but that is not 
the complete account of what we have to do. Our 
effectiveness will depend, as is shown by all human 
history, including our own limited experience, 
upon the devotion, wisdom and goodwill which 
we bring to our task. 
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prospect of successful organization. The co-operation 
of the French Government has been secured, and that 
of the Dutch Government is expected. The executive 
committee of the Exhibition is under the chairman- 
ship of Sir Extwin L. Lutyens, and Sir John Marshall 
and Sir Richard Winstedt are vice-chairmen. The 
assistance of experts in the great museums containing 
Indian collections has been promised. 


The Night Sky in July 
ASTRONOMICAL twilight (the mm not greater than 


18° below the horizon) lasts all night in the latitude - 


of London until July 21. The moon is fall on July 1 
at 16:3h. and again on July 31 at 6-6h.; it is new 
on July 16 at 21h. Mars is m conjunction with the 
moon on July 3, Jupiter on July 9, Saturn on July 
11, Mercury on July 18, and Mars again on July 30. 
Mercury is at greatest elongation (27° E.) on July 18, 
and may be visible in the evening twilight up to 
about July 10. Mars and Jupiter both rise in the 
late evening. Venus continues as a moming star, 
rising at Zh. 50m. in mid-July. On July 28 Mars is 
im opposition and near its greatest apparent bright- 
neas, —2-6m., which is brighter than Jupiter is at 
any time. At this opposition, the diameter of the 
disk of Mars subtends 24”. The least distance 
separating Mars from the earth on July 27 is just 
over 86 millions of miles. On July 17 between 4h. 
12m. and 5h. 0m., Jupiter will appear without ita 
four bright satellites. Satellites IT, III and IV will 
disappear by being eclipeed: by the parent body 
between 2h. and%@h., and Satellite I begins to transit 
the disk of the planet at 4h. 12m. At 5-0h., Satellite 
IV wall re-appear from eclipse. The next oocagion 
when a similar phenomenon will occur is on July 10, 
1942. The ring system of Saturn is now well opened, 
the diameter of the minor axis of the outer ellipse of 
the outer ring being about 11”. Neptime, in the 
constellation Leo, makes a close approach on July 80 
to the “star B.D. + 4° 2492, magnitude 8-7; the 
minimum distance between planet and star will be 
about 20°. Amongst the meteor showers due with 
their maximum late in this month are the Sagittids 
and the § Aquarids. r 


Announcements 


Tas Council of the Institution of Civil 
has awarded a Charlies Hawkaley Prize of £150 for 
1939 to Donald Henry May, of Clapton, London, for 
his design of a grain-silo. Arthur James Francis has 
been “‘honourably mentioned”, and a grant of £50 
has been awarded to him for his designeof a steel 
highway bridge. 

On the recent occasion of the 150th anniversary 
of Schiller’s maugural lecture at the University of 
Jena, the Society of Medicine and Natural History of 
Jena presented the anatomist, Prof. R. Spanner, with 
the bronze memorial medal in recognition of his out- 
standing work on anatomy, and especially his 
tesearches on arterio-venous anastomoses. 


A OOMMITTHH has been formed to celebrate the 
quatercentenary of the death of Paracelsus; it is 
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under the presidency of Prof. Laignel Lavastine of 
Paris, with the collaboration of Cornil, dean of the 
Marseilles medical faculty, Abel Rey of the Sorbonne, 
Garraux, president of the Swiss Medical Federation, 
Cawadias of London, Versar, dean of thé medfcal 
faculty of Basel, and Anderes, dean of the medical 
faculty of Zurich. 


APPLIOATIONS for grants from the Permanent 
Science Fund of the American Academy of Arte and 
Sciences are invited for consideration by October 1, 
1989. Applications should be made on special forma 
furnished by the Committee. Further information 
can be obtamed from the chairman of the Committee 
on the Permanent Science Fund, Prof. John W. M. 
Bunker, Massachusetts Institute of Technology, 
Cambridge, Masa. 


A STUDENTSHOP, established in memory of Edward 
Teahmaker Busk, who in 1914 lost his life while 
flying an experimental aeroplane, will be awarded 
in July. The’ studentship is of the value of about 
£150, tenable for one year from October 1; but 4 
student may be re-appointed on the same terms for 
& second year. It is open to any man or woman 
being a Britiah subject and of British descent who 
has not attamed the age of twenty-five years on 
October 1. The object of the studentahip is to enable 
the holder to engage in research, or preparation for 
research in aeronautics. Further information can be 
obtained from Prof. B. Melvil Jones, Engineering 
Laboratory, Cambridge. 


Tux Twelfth International Congres of Psychology 
will be held in Edinburgh durmg July 22-27, 1940. 
Further information can be obtained from Prof. 
Godfrey Thomson, Moray: House, Edmburgh 8. 


Ix September of this year—most probably during 
the second fortnight of the month—-Meears. Carl Zeissa, 
Jena, will hold the fourth technieal-acientiflco course 
of lectures on spectrum analysis, photometry, micro- 
scopy and fine measuring. During the principe! 
lectures, new results of practical value concerning 
modern m~aterial-testng and fine measuring will 
be dealt with. Sufficiente time will be reserved in 
the form of informal discussion for purely scientific 
research, and short lectures, will also be ddlivered. 
This year ample opportunity will be provided for 
practical work with the instrumentas under the 
guidance of experte. Further information can be 
obtained from Messrs. Carl Zeias, Dept. ZWA, Jena, 
Germany. 


A wiEst supplement, covering the years 1935-36, 
has beep iasued to the catalogue of foreign booke in 
the Takyo Imperial University library. The catalogue 
is arranged in ten sections covering general and 
miscellaneous; philosophy, religion, education ; 
languages, literature, fine arta ; history, biography, 
geography ; law and politica ; economics, commerce, 
public finance, statistics, social aciences; science ; 
engineering, industries, army and navy; medicine 
and agriculture. Each section consists of an author 
index and an alphabetioal list of periodicals. 
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The Ediora do not hold themselves responsible for opinions expressed by their correspondenis. 
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NOTES ON POINTS IN 8OME OF THIS WHEK’S LETTERS APPHAR ON P. 37. 


CORRESPONDENTS ARE INVITHD TO ATTACH STMILAR SUMMARIES TO THHTR COMMUNICATIONS. 


Instability of the Mesotron and the Gravitational 
Constant 


Taa recent discovery that the mesotron is unstable 
in free space introduces mto physica a new dimen- 
sional constant, the mean life +, of a mesotron at 
rest, of magnitude about 2-5 x 10~ sec. It is con- 
venient to consider not T, but the related funda- 
mental length L, = ote = 7:5 x 104 om. This 
length is very much longer than any of the lengths, 

ing from 10-18 om. to 10> om., which can be 
formed out of the constante e, A, c and the various 
fundamental atomic masses. Thus, without using 
large powers of the non-dimensional atomic ratios 
(for example, Ac/e* = 137), it is not posible to express 
L, In termes of these constante alone. 

If L, is to be related to the other natural constants, 
it is clearly necessary to include the gravitational 
constant G. When this is done, the following ex- 
pression gives at once the right order of magnitude : 


8 
f L, ~ R2, (1) 


where R, = ¢*/u0* and is the ‘classical’ radius of a 
mesotron of mass u, and w = uG"!/! is ita ‘gravite- 
tional charge’. The use of w instead of G is advan- 
tageocus, since it brings the gravitational forces 
Gf? into the same form as the electrostatic forces 
etir’, 

Since u = 170 en, where m is the mass of BN | 
electron, R, == 1:6 x 107! om., and, since for a° 
ypeeotron sho 1-2 x 104, the right-hand side of (1) 
gives 2 x 104 om., m rough nt with the 
observed value of Lẹ. Another possible form of (1) is, 
of course, (7,/1387) (eho) where rẹ ia the ‘classical’ 
radius of an electron. 

It wpuld be attractive to conclude from this result 
that perhaps the decay of the mesotron may provide 
a link between atomic and gravitational phenomena. 
This implies, on Yukawa’s theory, that there must 
also be a connexion between gravitation and B-decay. 

Nothing so far has been said of the neutrino, into 
which, together with an electron, a mesotron is sup- 
posed to decay. If a neutrino bas a finite rest mass 
Wa this might have been brought into the calculation, 
and if the mass were of the right magnitude, there 
would be no neceesity to introduce G. For example, 
if ujm ~ 10-4, L, can be expressed simply as 
L, ~ Aju. In view of (1), we have Alu, ~ Rejo, 
and this would be interpreted as showing that the 
mass of the neutrino, as well as the life-time of the 
mesotron, is connected with gravitation. 

There is one possibility that would make all this 
argument falee. It is the unlikely one that perhaps 
the life-time T, of the mesotron, a8 measured in the 
earth’s atmosphere, may not be the same as that in 


free space, but may depend on the local conditions, 
for example, on the local gravitational, electric or 
magnetic potentials. 
P. M. 8. Bruackwrt. 
Physical Laboratories, 


Reaction between Hydrogen and ee Sensitized 
by Nitrogen Peroxide 

NrreoGHn peroxide exerts s powerful catalytic 
effect on the combustion of hydrogen!; amall quan- 
tities may depress the ignition tem by so 
much as 200° C. (for example, addition of 0-098 mm. 
NO, lowered the ignition temperature of 100 mm. H, 
+ 50 mm. O, m a porcelain vessel from 580° to 
870° C.). At any particular temperature the sensitized 
ignition is confined between readily reproducible, 
narrow limits bf concentration of pitrogen peroxide 
outside which a slow catalysed reaction occurs. It 
was further shown’, in this laboratory, that a simple 
correlation exists between the induction period*found 
to precede the onset of both the. slow reaction and 
the ignition, and the catalytic effect of the nitrogen 
peroxide on the slow reaction and the ignition. The 
results were interpreted by aasigning to nitrogen 
peroxide the dual role of stimulation of chain branch- 
ing, and inhibition by the direct termimation of 
chams. This stimulatidén of branching may be 
visualized if we pose that the nitrogen peroxide, 
by participation in a collision with some highly 
energized link of the cham, is dissociated and gives 
ripe to an o atom. 

The fact that induction iods precede the slow 
reaction as well as the ignition, and that the plot 
of induction period agamst concentration of nitrogen 
peroxide shows no discontinuity as the ignition pointe 
are paseed, shows that even in the region of slow 
reaction the system possesses a positive ‘net branching 
factor 9’. This positive value of » leads to an ex- 
ponential increase of the number of centres with time, 
and at the end of the induction period, when their 
number mcreases very rapidly, these become in- 
creasingly subject to removal by recombination im 
three-body collisions, & process which depends on 
the square of the concentration of centres. Through 
the interplay of branching and self-neutralization, 
the number of centres and hence the reaction rate, 
thus tend to tial ium values. Ib was 
concluded* that ignition only occurs when some 
critical volume element becomes self-heating; ¢ 
condition which intervenes when the potential equili- 
brium concentration of centres reaches a critical 
value. 
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Additional evidence for this point of view is now 
provided by the study of the effect of preasure of 
reactants and foreign gases on the induction period 
and ignition limite. 

(a) F gases. Addition of foreign gaa to an 
explodable mixture of hydrogen, oxygen and nitrogen 
peroxide of constant composition, progressively 
lengthens the induction period and eventually con- 
verte the ignition into a slow reaction. For four 
foreign gases the relative amounts necessary to 
quench ignition are : 

A: N,: He: CO,::6:38-6:3: 1. 

The order of effectiveness in lengthening the induction 
periods is the reverse of fhis. These results are 
explained if the foreign gas can alter the net branching 
factor ọ by deactivation of energized chain centres, 
which would otherwise lead to branching by collision 
with nitrogen peroxide molecules. Further analysis 
of the results indicates that, in the case of helium, 
the high thermal conductivity may also enter as a 
major factor determining the ignition condition. 

(b) Pressure of reactants. At a given temperature, 
ee E per 
limit to rise to a maximum and then to fall ; 
the lower limit, though leas dependent on n 


a o 
© oO 


Pressure of NO, (mm. Hg) 
a 


100 300 500 700 


Premure of 2H, +O., (mm. Hg) 


fallg to a minimum and then rises. The accompanying 
diagram*shows the effect,of preasure on the limite 
yrex veel of internal diameter 7-0 mm. at 
304° G This result is readily interpreted on the 
thermal theory. The fact that morease of pressure 
ively shortens the induction iods to an 
almost constant low value, indicates that the ex- 
SRRA of the mixture as measured by the net 
ranching factor progressively increases to an almost 
constant value. To this cause must be attributed 
the initial widening of the explosion region. At 
higher preasures, however, the increased probability 
of recombination of centres in three-body collisions 
decreases the equilibrium reaction rate and causes 
the explosion region to shrink. 
A more complete account of these and related 
rimente, together with a quantitative develop- 
ment of the theory, will be published elsewhere. 
R. G. W. NORRISH. 
F. 8. Darrow. 
Chemical Laboratory, 
The University, 
Cambridge. 
May 30. 
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Reflection of Medium and Short Ratio Waves in 
the Troposphere l 


Tea discovery that radio waves could bé reflected 
in the troposphere was announced by us‘ and imme- 
diately corroborated by Watson Watt and his ‘oo- 
workers’. Simoe that time, many observations have 
been made upon both long and short waves and the 
diffraction theory of G. N. Watson? has been simplified 
for numerical calculation. The calculations show that 
diffraction alone will not account for the intensity of 
the received signal. It was then thought by some 
experimenters thet refraction due to a ing air 
densities might be responsible for most of the bending 
in the troposphere. However, Englund and his 
associates have clearly shown that the waves (in 
their case less than 5 metres in length) are reflected 
from the boundaries of different air masses. 

We have been examining the tropospheric re- 
flections of medium and short waves (1,614-17,310 ke.) 
at vertical incidence for almost four years, and our 
observations are in complete agreement with Eng- 
lund’s theory for short waves. For example, whenever 
a cold high-pressure area comes in from the north- 
weet, the measured height of the O region falls, rising 
again a8 the high is succeeded by a low-pressure area 
from the same direction. 

In order more fully to confirm our theory that the 
medium and short waves could be reflected vertucally 
from the interface between two different air masses, 
we have sent up an aeroplane which took readings 
on the air temperatures at different heighta directly 
over the radio station, while we were ing the 
heights of the reflecting layers by means of the radio 
pulse. Several flights have been made with the 
following results : 


sa bo pee ture invermon by 
Fught Date rado above swa- 
; ebore sea- (km.) gaia bess Lae 
1 Deo. 22,1985 14 1°28 
2 Deo, 28,1938 109 1-04 
3 Jan. 1030 1-2 1°15 
2, 14 two reflections 1-7 \two reflections 
4 Jan. 5,1930 1-52-19 1- turbulent alr 
5 Jan, 6, 1080 t ist a3 Phe Te 1-10 dioontmuity 
1 51-83 f flection? 1-56 aarp In 
6 April 22,1980 1-45-1-75) two re 14-1 turbulent 
23-20 Jf flections ae 


This is the first direct comparison between the two 
methods. The ment is nearly perfect. The 
aeroplane was furnished by Dr. L. 8. Adams, president 
of the Tri-State Aviation Corporation. 

Using two transmitting sites simultaneously, we 
have measured the same reflection heights over 
various base-lines in different directions. Frequencies 
between 1,614 ke./sec. and 17,310 ke./sec. failed to 
show any marked differences in the heights of the 
reflecting regions. The strength of the reflected waves 
decreased at the higher frequencies. During the bal 
three years, all the stronger reflections have come 
regions between 0-5 km. and 2:5 km. above our 
altitude of 0-29 km. 


R. C. COLWELL. 
A. W. FEND. 
Depertment of Physica, 
Weet Virginia University. 
May 16. 


1 NATURAE, 137, 782 (hay 9, 1938). 

Watson Watt, E À., at al., NATURE, 137, 866 (May 28, 1936). 

* Watson, G. N., Proc. Roy. Boe, A, 9, B48 (1910), 
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Poténtials at Oil-Water Interfaces 


WHEN a water-immiscible phase, called an oil, 
separates’ two aqueous phases, there is m general a 
eager difference between the -aqueous phases. 

mice this potential difference is much greater than 
those found when electrolytes diffuse freely in water, 
it has been assumed that diffusion in the oil cannot 
account for the observed potentials’. Bauer’ at one 
time, and more recently Ehrensvard and Sillén!’, 
suggested that these potential differences are caused 
by adsorption at the interfaces. Craxford, Gatty and 
Rothachild* pointed out that adsorption as such can 
only influence potential under two conditions, 
namely, if the mterface is a perfect insulator or if 
adsorption influences the rate of diffusion of ions 
across the interface. Unlees the interfacial mono- 
layera have a resistance to anions or cations oom- 
parable with the bulk phases, it can be shown that 
they cannot affect the potential when a steady state 
has been attained. 

I have measured the potential difference between 
a hanging drop and a sessile drop of water in oils 
ighter than water in such a way that the thickness 
of the oil between the interfaces could be varied. 
Albumin attached to a moist glass fibre can be 
passed through the oil and spread at either interface. 
When both interfaces are protected by albumin films, 
they can be pressed together so that only a thin 
‘soap bubble’ of oil remains between. 

There is a quick change of potential when albumin 
is spread at an oil-water interface, so that the water 
becomes negative with respect to the oil. This 
potential difference decays to zero at a rate that 
increases with increasing conductivity of the oil. 
With oils of specific resistance of 10° ohms, the half- 
liff is about 10 minutes, at 10° ohms only a few 
seconds. 8 ing with a brass barrier in the usual 
way produces similar time potential curves even if 
the interface is originally quite clean. 

At the oiul-water interface, the oil molecules can be 
regarded as forming an oriented monolayer with their 
polar groupe m the water. As a consequence of this 
sheet of oriented dipoles, charge separation acroas 
the interface will “build up diffuse double layers ine 
both phases, so that at equilibrium there will be no 
Potential difference acroes the system. If the diffuse 
double layer is disturbed, either by changing . the 
dipole fields or by sweeping with a barrier, time will 
be i to re-establish equilibrium in the two 
phases. Since a spreading film drags with it quite 
thick dayers of water’, and presumably oil, the 


be due largely to mechanical disturbance of the double 
layer. 

The addition of electrolytes to one of the aqueous 
phases will produce diffusion potentials if one of the 
iong is more soluble in the oil. Methylene blue 
chloride and sodium eosamate both produce high 
potentials of opposite sign as if the dye ions were 

iffusing into the oil ahead of the Cl- or Na+ ions. 
Using butyl acetate aa the oil, eosin can be seen 
diffusing into the oil and the potential falls in a few 
hours. With high resistant oils these potentials fall 
more slowly, and methylene blue chloride in 0-01 molar 
potassarim sulphate i sc octyl aloohol maintained 
a negative potential of more than 70 mv. for 24 hours. 
Protein films at the interface have no effect on these 
diffusion potentials. However,-if two dropa protected 
by protein films be preased together, reducing the oil 
to a thin film, the potential drops to sero, since 
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there is insufficient resistance in the thin oil phase 
to maintain a concentration gradient of appreciable 
magnitude in the oil. With octyl aloohol it is some- 
times possible to the drops and regain the 
diffusion potential. With butyl acetate the films 
stick together to form a stable triple layer that 
preventa convection but has little or no effect on 
diffusion or potentials and has a resistance of leas 
than 0-5 ohm om’. 

The above considerations throw doubt on any 
explanations of steady bio-slectric potentials based on 
interfacial potentials or diffuaion potentials across 
thin oil films. ` However, since some monolayers can 
retard the evaporation of water, it is possible that 
monolayers may exist that can influence oil-water 
potentials by virtue of their low ionic permeability. 

A full account of these experiments with further 
theoretical treatment will be published elsewhere. 


R. B. Dean. 
Department of Colloid Science, 


2 Michaelis, L., “Hydrogen igi pak hh ete 

* Baner, J. phys. Chem., 81 (1916). Bee Adam, N. K., “The Phymes 
and Glemtistry of Barthes”. 561 aaan f 

3 Whrensvard, G., and MIn, L. G., NATURM, 141, 788 (1938). 

‘ Craxford, B. R., Gatty, O., and Rothechild, NATURA, 14, 1008 (1038). 
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Adjustment of Electrical Units 

Taw international body responsible for the alloca- 
tion of values to electrical unita, the General Con- 
ference of Weights and Measures, decided at ita last 
meeting, in 1938, to change at some future date the 
long-aocepted value of the ohm ; ng more regrettable 
decision could have been taken. 

Recent measurements show that the ohm is 5 
parte in 10,000 greater, and the ampere 1-5 parte in 
10,000 lease, than the values originally aimed at for 
them. As a result, the watt measured electrically is 
about 2 parts in 10,000 greater than the watt derived 
from the metre, kilogram and second. Physicists 
and electrical engineers agree almost unanimously 
that, for practical reasops, the electric #andards 


,ought to be adjusted so as to secure equality of the 


‘electrical’ watt and the ‘mechanical’ watt. 

But adjustment oan be effected in several ways. 
The method contemplated by the General Con- 
ference of Weights and Measures is to reduce the 
volt by 3-5 parts in 10,000 and the ohm by 5 parta 
im 10,000. The change in the volt would cause no 
serious difficulty, but the change in the ohm entails 
re-engraving practically all resistance boxes, for all 
precision resistance boxes claim an accuracy superior 
to 5 parts in 100,000. 

There is no doubt whatever that if an adjustment 
so large as 5 perts in 10,000 were made, the great 
standarditing laboratories, universities, scientific 
Institutions, etc., would desire to possess standards 
in agreement with the new value of the ohm. The 
replacement of existing apparatus, much of which is 
all the more valuable for having been under observa- 
tion for many years, would be extremely wasteful. 
It is also entirely unnecessary, for adjustment of the 
watt can be effected by keeping the ohm as it is at: 
present, and reducing the ampere and the volt by 
1 part in 10,000, as pointed out by G. Giorgi’, Q. 2. 

bell? and others. 5 

As the alteration of the ohm has not yet been 

enforced, it is to be hoped that the General Conference 
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will not lack courage to examine, in the lhght 
of freah facta and new ents, a question in 
which there is a considerable body of opinion opposed 
to ite earlier decision. 
P. VIGOUREUX. 
H.M.S. Osprey, 


Portland. 
L Bt “Memorandum on the MLK.8, System of Practioal Unite” 
International Hlectrotechmcal Commisaon, 


t Campbell nee HL pansies ET Gate: Bull. Nat. Research 
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Acoustic Properties of Mud Bricks 

FOLLOWING up our teste of the thermal properties 
of mud bricks’, we have investigated their acoustic 
properties by reverberation methods for sound 
absorption, and by direct methods for sound insu- 
lation. 

The sound insulation of a 9-inch mud brick wall 
(uncracked) is determined by the weight per sq. foot, 
as is known for many other materials. Cracking 
commenced as drying proceeded, accompanied by a 
marked fall in the sound insulation. 

The sound absorption of an irregular mud brick 
surface is very considerably greater than the same 
wall finished with a smooth mud surface. The 
measurements explain the short trme of reverbera- 
tion in mud. brick rooms. 

The resulta are as follows: 


eg sbeorption (0 W.U.) Bound inenletion tn deofbels 
qoray, L Bimooth gs of 
surface 1 hbr. 1day” 3 days 0 diy 20 days 
250 033 010 456 5 p 31 31 
500 0 48 ®-18 53 9 49 9 422 35 a8 
1000 0 $6 0 19 644 558 59 5 40 40 
2000 065 0-18 — —_ — — 


The bricks were composed of 97-5 per cent mud 
and 2:5 per cent straw by weight. 
F. H. CONSTABLE. 
Acoustics Laboratory, M. K. MAnas. 
Egyptian University, 
° Giza. 
May 29. 
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Spring Development of the Gonads ef the Starling 
(Starnus v, vulgaris L.) ° 

In 1937? and 1988! Rowan reported some interest- 
ing differences in the state of the gonads of the 
starling in winter. The gonads of birds obtained in 
London were considerably larger than those of birds 
obtamed from flocks frequenting a roost in the 
country, and this was interpreted as indicating that 
the noise of traffic, by causing the birds to be restless 
throughout the night, had induced a pre@oaious de- 
velopment of the reproductive systems. Bissonnette’, 
however, failed to obtain this result experimentally. 

It is known that the winter starling population of 
the British Isles is derived from two main sources. 
“The resultas of bird marking have shown that the 
majority of British breeding birds remain in the 
- country throughout the winter, whilst their numbers 
are greatly augmented in autumn by flocks of starlings 
eoming from the Continental countries bordering the 
Baltic and the North Sea. These immigrants, which 
leave Britain again in March, congregate at night in 
roosts which contain tens of thousands of birds. It 
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is possible, therefore, that the starlimgs taken by 
* Rowan in London were British, whereas thoss taken 
in the country were Contmental. 

With this alternative explanation in mind, starlings 
were obtained between March 1] and March, 21 from 
& quiet residential district two mules from the centre 
of Leeds. In this area the birds roost, for example, 
under the eaves of houses, where they are not subject 
to any disturbances from traffic during the night. 
No increase m their numbers can be noted during 
winter, and the extremely dirty condition of their 
feathers is additional evidence that they are town 
birds. These birds proved difficult to obtain, but, of 
the six examined, the three males were ın full breeding 
condition, They had large white testes (see socom- 
panying reproduction, No. 4) and their seminal 
vesicles contained spermatozoa. The ovaries of the 
females were small (No. 5), and afterwards it was 
found that this sex does not come into full breeding 
condition until the middle of April. 


H 2 3- 
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For comparison with these birds, which were 
almost certainly British, starlings were also obtained 


efrom a roost which had been est&blished during the 


previous autumn in & small plantation near Beamsley 
Beacon in Wharfedale. Estimations, supported „by 
photographic evidence, showed that about ten 
thousand birds occupied the roost each night, and it 
is probable that the great,majority of these were of 
Continental origin. Between March 7 and March 14, 
thirty-one birds were obtained in the plantation, and, ` 
with one exception, these wer sexually undeveloped. 
In the fifteen males, the testes (No. 1) were smali and 
dark grey in oolour, and mucroscopic examination 
showed that were completely quiescent. The 
vasa, deferentia and seminal vesicles were small and 
embedded in fat. In the females, the ovaries (No. 3) 
were slightly smaller than those of the town birds, 
and only minute eggs were present. The oviducta 
were very slender. These birds were therefore in a 
similar state to those obtained from the country by 
Rowan in February 1987. 

One male bird, however, obtained in the roost on 
March 9, was,entirely different. The testes (No. 2) 
were almost fully mature, each being large and white 
in appearance, and the seniinal vesicles were corre- 
spondingly well developed. Although obtained in the 
open country, this bird was in the same condition 
as those in the Leeds suburb, and it therefore appeared 
possible that a number of local starlings were present 
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among the thousands of immigrants occupying the 
roost. This was finally proved when all the Go 


nental birds suddenly left on March 15. A small 
residual population of about a thousand starlings 
remained to roost in the plantation each night, and, 
at the time of writing (May 13), they are still con- 
tinuing to do so. These birds were clearly local, and 
they were discovered to come from a small area of 
some five square miles immediately adjacent to the 
roost. Hifteen specimens were obtained between 
March 22 and 25, and the seven males proved to be 
uniformly simular to that one male bird obtained in 
the roost on March 9. 

Although the separation of British and Continental 
starlings depends on circumstantial evidence, it 
nevertheless appears probable that a difference exists 
between the times of onset of sexual activity in these 
two types of birds. The onset of maturation m the 
starling is almost certainly conditioned by the increase 
of daily light in the early months of the year, and it 
would appear that these two types of birds possess 
different reactions to the same environmental 
changes. The British birds react early and do not 
migrate. The Contmental birds react more slowly 
and migrate before reaching their full sexual develop- 
ment, 

Morphologically, the two types of starling have not 

but, if these resulte are substantiated, 
1t is apparent that they should be treated as distinct 
physiological races. 
W. 8. BULLOUGE. 
R. CARRICK. 
University of Leeds. 
May 18. 
W., ‘‘Riffects of Traffic Dixturbance and Night Dhimmation 
Starlings’, Narcan, 180, 668 (1637). 


en 
$ W., “London ami Beasonal 
Oey! Bros Seok See A. 06, 51 (1988). Reproduction m 


oe ai a a 
J. ap s 281 (1931). 


Formation and Breakdown of Glycogen in the Live 


Parnas and Baranowski! have shown that glycogen 
@ special kind of breakdown in muscle to 
h®xosemonophosphate. The authors term this 


phosphorolysia of glycogen : 
(CEOs) + n.H PO = 1.C,H,,0,.P0,H,. 


Ostern,eGuthke and Terszakoweo* identified the pro- 
duct formed under thee conditions as a mixture of 
Robison and Neuberg esters. 

Cori, Oolorick and Cori! found that the intermediate 
step in the breakdown of glycogen to the Robison 
ester was the glucose-1-phosphoric ester described 
by them. They further showed that the glycogen 
phosphorylating is widely distributed and 
that in dialysed liver extracts it forms from glycogen 
glucose-l-phosphorio ester, which is partly dephos- 
phorylated to glucose. It seams therefore possible 
to them “. . . that the blood sugar of mammals is 
produced by this enzyme system rather than by a 
diastase” t 


We have used concentrated liver brei made by 
grinding 1 part of the liver of starved rabbite with 
l part of phosphate buffer solution at pH 7-2. 
Glycogen added to the brei is rapidly broken down as 
wall in the presence as in the absence of fluoride. 
With fluoride, Cori ester is quantitatively formed, 
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and then converted to Robison ester; provided that 
excess of glycogen is present, only so much is broken 
down as can be phosphorylated by the amount of 
phosphate available. Without fluoride, glucose is 
formed, no uptake of inorganic phosphate being 
detectable ; this is because dephoephorylation is so 
rapid that the primary phosphorylation of glycogen 
is masked. It can, however, easily be demonstrated 
by the addition of M/200 fluoride, which completely 
inhibits the dephoephorylation. Under these con- 
ditions, the phosphorolysia proceeds m the liver at 
the same speed as in muscle ; at a glycogen conocen- 
tration of 2 per cent and at 37°, nearly 4 gm. of 
glycogen is phosphorylated by 100 gm. of liver in 
one hour. A velocity of breakdown of glycogen of 
this magnitude would be sufficient to mamtain the 
blood sugar of an animal in face of its physiological 


_ requirements, even during exercise. 


In the presence of oxygen, the phosphorylation and 
breakdown of glycogen are quicker than in ita 
absence, probably because the reaction is scoelerated 
by the oxidative removal of part of one of ita producta 
—the Robison eater. 

Phlorrhizin inhibits the breakdown of glycogen in 
liver by more than 70 per cent. Since it specifically 
poisons the phosphorylation of glycogen", this is 
further proof that phosphorolysis is the chief, if not 
the only path of the anaerobic and aerobic glycogen 
metaboliam in the liver. 

Corl ester, added to normal liver brei, is rapidly 
dephosphorylated ; in the presence of fluoride, most 
of it is converted to Robison ester, but a part of it 
forms a substance which gives an opalescent solution, 
ig dextro-rotatory (ap about + 190°), gives a red-brown 
colour with iodine*, does not reduce, but is precipitable 
by alcohol, and reduces after hydrélysis. We think, 
therefore, that this substance is glycogen. In an 
experiment in which 80 mgm. of Cori ester was 
added to 10 gm. of liver brei poisoned by fluoride, 
7-6 mgm. of glycogen was formed, corresponding 
to about 20 per cent of the Cori ester. The reaction 
is thus clearly similar to that described by Schaffner* 
and by Kiessling* as taking place in yeast. Since 
phosphorylations are involved in the fo ion and 
breakdown of glycogen ingliver, it is ble 
that glycogen from liver (however carefully prepared) 
contains some organic phosphorus’. 


P. OSTERN. 
Biochemica Laboratory, Erro Hormes. 
Cambridge. 
May 24. 
* Con, Sehmidt and Oori rooently (Soience, 89, 464; 
1039). tbat ee eo Oon ester by purified musele 
enzymes. fact 00 with lodine 


that their product pres a bine colour 
we very interesting, and shows that there are 
between the syntheas of gtyoogen In liver and in muscle. 
1 Parnas and Baranowski, O.R., Soe. Biol., Paris, 191, 282 (1056). 
*Ostern, Guthke and Hoppe-Segt. T., M3, 9 (1036). 
8 soon ent Cores Dee ema eeenee ee 118, 619 
4 Cor and Cori, Pree. Soc, Bap. Diol, N.Y., W, 337 (1038). 
s Bohaffner, Fatwrwise., 87, 195 (1030). 
t Kiessling, Natwewise., 87, 129 (1939). 
1 Ostern and Hubl, Acts Mhol. Bap , 13 (m the press). 


A Grass Leviathan from East Africa 
Duesma an expedition which the Government of 
the Union of South Africa sent recently to East and 
Gentral Africa, for the purpose of collecting grasses 
which might prove of value to the Union for pasture, 
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aay, silage and erosion control, a remarkable grass 
vas encountered and collected in East Africa and has 
ince been grown at the Department of Agriculture’s 
jraas Introduction Research Station at Pretoria with 
astonishing results. The grass combines all the 
attributes of a pasture, hay and soil preserver m 
«ach a remarkable manner that it is felt that it 
leserves more than ordinary notice. The grass 
xelongs to what is known locally in East Africa as 
he Star grasses. These occur commonly in the Rift 
valley and are regarded amongst the farming com- 
nunity, both black and white, as the best and moat 
autrtious grasses in ranching country. For example, 
n the country around Lake Solai, the dry bed of 
«hich is covered with these grasses, it has long been 
the custom of stockowners who have grazed their 
wimals in the country around Nakuru, where they 
anvariably suffer from ‘nakuritis’, to send them 
2 the rich Star grass pastures of Lake Solaj, 
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hay type. The edges of the plot, however, were kept 
closely trimmed and thus little indication of the true 
character of the grass was manifest. The grass was 
80 ou ing that it was decided to keep a sharp 
look-out for it. The expedition first encountered this 
gant Star grasa in ita natural habitat in the ever- 

and deciduous parkland country between 
Eldoret and Kitale in the Trans Nrola province of 
Kenya, and along the eastern foothills of Mount 
Elgon. Afterwards it was collected frequently in 
Uganda in the neighbourhood of Ruwenzori, in the 
Semliki Valley, around Lake Edward and Lake George 
and in several localities ın the eastern Belgian 
Congo. 

Apart from ita luscious and dense stand, often 
3—4 feet in height, the most remarkable character of 
the plant in the veld was ita amazing network of 
robust runners or stolons, and it was at once realized 
that in this plant Nature “had provided us with 
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where they immediately pick up in eondition and 
recover. s 

These Star grasses belong to the genus Cynodon 
Rich., to which the common dog’s tooth, Bermuda 
grass, couch grass of Australia, Bahama grass of the 
West Indies, the doub grass of India and the kweek- 
gras of South Africa also belong. There is great 
variation both m the habit and structure of these 
grasses, but they are usually placed by botanists 
under the name Cynodon plectostachyum. œ 

A number of these Star grasses were encountered 
by the expedition in Tanganyika and Kenya, but 
on examining the grass plota laid down at Kabebe, 
near Nairobi, by Mr. D. O. Edwards, graasland 
officer to the Government of Kenya, I was shown a 
remartkeble Star grass in one of his plote, which he 
Stated had a there by acaident and had 
evidently been introduced by seed contained in a 
ag of a fine-leaved lawn gras (also a Cynodon) from 

ganda. Apart from this, the origin of the grass was 
unknown. This Star grass was standing nearly three 
feet high in the plot, and was regarded as a promising 


valuable material for erosion control. Living material 
was brought to Pretoria and was planted out under 
conditions where the growth of the plants coyld be 
studied in detail. The plargta have bean under 
observation for some five and a half months and 
during this period, under a rainfall of 27-49 inches, 
they have made remarkable growth. 

Individual planta during this time have covered 
more than eight thousand square feet of soil, and in 
many instances have put out runners (with offahoots) 
from the parent plant, measuring in length more than 
fifty feet. These runners and offshoots, of course, 
anchor themselves down firmly at almost node. 
The material offers great possibilities for erosion 
control in areas where this grass can be successfully 
established. 


I. B. Pora Evans. 


- Division of Plant Industry, 
Department of Agriculture and Forestry, 
Pretoria. 

May 17. 
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Oxaloacetic Acid in the Leguminous Plants 


INVESTIGATIONS in our laboratory have revealed 
that oxatoacetic acid has a central position in bio- 
logical fixation of nitrogen. Recently P. W. Wilson! 
reporte® that, contrary to the findings in this 
laboratory, he has not been able to find oxaloacetic 
acid in the growing legumes. In the determination 
of oxaloacetic acid, Wilson employed the aniline 
manometric method of Ostern, the deter- 
minations in the expressed sap of the plant material 
from which the proteins are precipitated with 
tungstate m a sulphuric acid solution. 

Oxaloscetic acid disappears easily from the plant 
material during the preparation of the sap if the 
respiratory system is active. Therefore we have 
employed a different procedure Ir preparing the plant 
sap. Since oxaloacetio acid is most stable in alkaline 
solution—acoording to Straub the stability mncreases 
at least up to pH 14——we add caustic soda solution 
(1 o.c. of 10 per cent solution per 3 gm. fresh plant) 
and fine quartz sand to the plant material. The mass 
is rubbed fine in a mortar and the sap preased through 
a cloth. Thus the sap is kept alkalne—pH about 
12-13—right from the start and the respiratory 
system is destroyed. The sap is cooled at 0°, sulphuric 
acid ia added to lower the pH to about 5, the solution 
is added to Ostern’s buffer solution and the carbon 
dioxide formed through aniline is determined mano- 
metrically in the Warburg apparatus. By this 
method we have found, for example, in the leaves 
of young red clover grown in the greenhouse in 
April-May, 48-264 y oxaloacetic acid per 1 gm. The 
accompanying table illustrates one of our deter- 
minations carried out with red clover at the start of 
flowering. Oxaloacetic acid was destroyed in one 
experiment by heating the acidified plant sap. 


aed heated 

desorbed 
153 ~ I6L 
179 187 


| 180 





Changs in the preseire 10 0 0 
Oxrglosostic acid (y) per 1 oo, mp itt 6 0 
o 


Daily and diurnal variations are considerable, as 
wouldsbe expected. After flowering of peas, oxalo- 
acetic acid is no long&r found. 

We have modified for plant material also the 
method of Szent-Gyorgyi and Straub for the colori- 
metric determination of oxaloacetic acid. Two samples 
of equal size are taken from the plant material. 
Hydrazine hydrochloride is added immediately to one 
sample and the mass is rubbed fine in a mortar. To 
the other sample is added sulphuric acid to make the 
pH of the masa about 3, and the mass is kept at 
room tem ture for 4 hours to destroy the oxalo- 
acetic acid completely. Both samples are then ex- 
tracted with ether in a percolator for 36 hours. The 
ether solutions are shaken frequently with soda 
solution. The soda solutions obtained are acidified 
with sulphuric acid to pH 2-8, cooled at 0°, where- 
upon sodium nitrite solution is added. After 5 minutes, 
the solution 18 made strongly alkaline with caustic 
potash and the yellow colour formed thereby 1s 
determined colorimetrically. The difference in the 
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colours of the two samples should be due to the 
amount of oxaloacetio acid. The reliability of thi: 
method is bemg further investugated by us. On the 
basig of the determinations hitherto, the latter 
method seems to give higher values than the mano 
metric method described above. If the plant material 
is made strongly alkaline: right from the start, as 
described ın connexion with the manometric method, 
the values obtained by the manometric and oolori- 
metric methods have been in good agreement in the 
determinations hitherto carried out. 

In the article referred to, Wilson states also that 
he has not been able to bring about nitrogen fixation 
with excised root nodules in the solution of oxalo- 
acetic acid. This result is at great variance with 
the numerous experiments carried out in our labora- 
tory. In most experiments we have determined the 
nitrogen fixation by Kjeldahl’s method, and also in 
some experiments by determining the amount of 
nitrogen in the gas mixture?. In addition, we have 
noted the increase of amino nitrogen in the solution 
in the presence of oxaloacetic acid and the formation 
of oxime nitrogen. Bo far as we can see, there cannot 
be any doubt about nitrogen fixation with excised 
root nodules. 

A more detailed account of our experiments will be 
given in the Biochemical Journal. 

ARTTURI I. VIBTANEN. 

Biochemical Institute, <A. A. ARHIMO, 

Helsinki. 
May 22. 
+ Wilson, Arge. Ensymforsch., 8, 13 (1939). 


A tos desoribed in Virtansn's in Seensk Komusk Tidebrift, 
19 (1989). et 


Discovery of Sugar-cane Seedlings 

AN interesting review of the book “The World 
was my Garden’, by David Fairchild, ap in 
NATURE of December 31, 1988, p. 1138. this 
review I note the following sentences: ‘““‘There are 
occasional slips, as for example on p. 123, when the 
late Dr. J. B. Harrison is described aa being the 
discoverer of sugar-cane seedlings. In Barbados and 
the West Indies generally, this honour has always 
been ascribed to the late John R. Bovell.* 

Neither the reviewer nor the author of the book is 
strictly correct. Seedling canes were found by the 
overseer of a Barbados plantation so early as 1858, 
and the discovery recorded in the Barbados Liberal 
of February 12, 1859, while the fertility of the cane 
was eatablished at about the same time in Java, 
Reunion and Mauritius. Systematic research work 
on the production of new seedling varieties of sugar- 
cane dates from the re-discovery of the fertility of 
the cane by Soltwedel in Java in 1887. The discovery 
of seedling canes in Barbados by Harrison and 
Bovell, referred to by the reviewer, was a joint one 
made in 1888, and quite independently from that of 
Soltwede® The six months period separating the 
dates of the Java and Barbados discoveries 1s ex- 
plained by the fact that the cane produces ita flowers 
in May—July south of the equator, and in November— 
January in the northern hemisphere. Bovell after- 
wards became renowned as the breeder of the world- 
famous BA.10{12) and several other valuable seedling 
cane varieties, while Harrison went to British Guiana - 
and worked with cane seedling in that country. 

E. O. STEVENSON. * 

Sugarcane Research Station, 


Deparenant of Agriculture, 
Mauritius. May 6. 
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Cotton Mycorrhiza 
Taa mycorrhizal habit among tropical crops is 
eecoming more generally recognized. A few years 
go when I was isolating Fusarium from cotton roots, 
E noticed in the cortex the presence of fungal hyphæ 
which were clearly differentiated from Fusarium 
nycelium. I also observed that oertain sparsely 
septate hyphs with very characteristic projections 
vere always found in close proxnmity to cotton roots. 
I did not pay much attention to these structures at 
the time because I was concentrating on Fusarium. 
“Iowever, during my recent work on cotton 
mycorrhiza, I found the typical vesicular-arbuscular 
andophyte within the cortical tiasues. Penetration 
stakes place through the piliferous layer. The hyphæ 
menotrate two or three layers of cells and then pass 
«nto the intercellular of the cortex and some- 
times penetrate into the cells themselves. Vesicles 
-œf an inter- or intra-cellular type are developed in 
certain. strains of cotton. They are terminal, round, 
oval or irregular. The arbuscule sporangiole apparatus 
is found within the inner cortical cells next to the 
endodermis. 
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Butler!, in his recent paper on the ocourrences and 
systematic position of the vesicular-arbuscular type 
of mycorrhizal fungi, named the endophytte Rhizo- 
phagus sp. According to his statement, he found 
the endophyte scarce in Gujerat, whereas in the Sudan 
cotton the roota were transformed into mycorrhiza 
and the extra matrical development of the fungus 
was very luxuriant. 

In conclusion, it may be said that Rhizophagus sp. 
appears to grow in the sou around the cotton roots 
and also within the cortical tissues, producing 
vesicles in the first case and vesicles and arbuscular 
sporangioles in the second. The factors which in- 
fluence the presence of the endophyte withm the 
roots are now under investigation; but from the 
results so far obtained it seems that soil type, manur- 
ing and the age of the plant are chiefly instrumental. 

Youn SABET. 

Botany Department, 

Faculty of Science, 

Abbasieh, Cairo. 
1! Butler, H. J., Trans. Bru Mycol. Soc, M, Pta. IO and IV, 274- 
S01 (1989) 
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Points from Foregoing Letters 


It is shown by P. M. S. Blackett that if the observed. 


lifetame of a mesotron is to be related to the other - 


fundamental constants, that the vitational con- 
stant must be included. This can be done in a very 
simple way and may indicate a relation between 
atomic and gravitational phenomena. 


R. G. W. Norrish and F. 8. Dainton have studied 
the effect of pressure of reactants and foreign gases 
-on the critical concentrations of nitrogen peroxide, 
and the induction periods of the hydrogen-oxygen 
reaction sensitized by nitrogen peroxide. The authors 
consider that the inhibiting effect of foreign gases 18 
due in part to the deactivation of highly energized 
chain centres, and that at high preasuree the inhibiting 
effect of ta ia due to the mereased probability 
of self neutralization of cestres. 


Direct observations of temperature c at 
various levels of the atmosphere by means of aero- 
plane flights, made simultaneously, with radio 
measurements carried out directly underneath, to 
determine the height of the reflecting layers, are re- 
ported by R. ©. Colwell and A. W. Friend. They 
confirm the view that medium and short waves can 
be reflected vertically from the interface between two 
air masses. 

R. B. Dean states that oil-water potentials dis- 
appear when the oil is reduced to a very thin film, 
because the thin oil film is no longer able taamaintain 
a diffusion gradient in iteelf. Potential differences 
set up when a protein is spread at one interface 
disappear in a short time owing to the formation 
acros the interface of a neutralizing double layer in 
both phases. 

P. Vigoureux suggests that the necessary adjust- 

‘ment in the value of the watt should be made by 
keeping the ohm as it is at present and reducing the 
atnpere and the volt by | part in 10,000; this would 
obviate the serapping of much valuable apparatus in 
many laboratories. 

The sound absorption of an irregular mud brick 


surface is found by F. H. Constable and M. K. Mahas 
to be considerably greater than the same wall finished 
with a smooth surface, which accounts for the short 
time of reverberation in mud brick rooms. 


A comparison of the gonads of British and Con- 
tinental starlings points to a difference in the tıme 
of onset of sexual activity ın these two forms. , It 
is suggested by W. S. Bullough and R. Carrick that 
they may constitute separate physiological races. 

P. Ostern and Eric Holmes state that the chief 
path of glycogen breakdown in the liver is by 
way of phosphorolyais to Cori eater, which 1 
either dephosphorylated to glucose or converted to 
Robison ester. In fluoride poisoning, added glycogen. 


ei converted to Robison ester so fong as phosphate 


is available for esterification. The excess of glycogen 
can be recovered, whereas without fluoride the whole 
of the glycogen disappears, owing to the circulation 
of phosphate, which is rapidly freed from hexose 
monophosphate. In the prpeence of fluoride, part of 
the added Cori ester is converted into glycogen and 
part into Robison ester. . 


d 
A photograph of a giant Star-graas runner (Cynodon 
plectostachyum) from South Africa is submitted by 
I. B. Pole Evans. It grew 484 ft. in 54 months from 
the time it left the parent plant, and may prove to be 
a very valuable plant for eromon control. 


A. I. Virtanen and A. A. Arhimo describe a method 
for the determination of oxaloacetic acid in plants. 
Considerable quantities of oxaloacetic acid are found 
in growing legumes at definite times of day. Daly 
and diurnal variations are great. 


E. C. Stevenson writes that seedling canes were 
found by the overseer of a Barbados plantation so 
early as 1858 and the discovery recorded in the 
Barbados Liberal of February 12, 1859, but syatematio 
research work on the production of new seedling 
varieties of sugar-cane dates from the re-discovery 
of the fertility of cane by Soltwedel in Java in 
1887. š 


Rock Paintings and Engravings of the Western Sahara 


Tae first of a projected series of studies of the 
acientific results of Théodore Monod’s expeditions 
to the Western Sahara in 1934-36 is devoted to rook- 
paintings, engravings and mscriptions (Pub. du Com. 
d Édes Hist. et Scientifiques ds T Afriqus Occidentale 

we, Sér. A, No. 7, 1988. Paris: Lib. Larose. 
Pp. 158 + 9 pls.). It includes an iconography, 
acoompanied by a complete enumeration of known 
sites, followed by remarks on classification 
and chronology, with a study of the inscriptions 
area is poor both m quantity and quality in oom- 
parison with the rerharkable assemblages in southern 
Oran, Ajjera and Feszzan. Only Libyoo-Berber 
graffiti are at all abundant, and that only m certain 
areas. The western material falls into two, or strictly 
speaking three, classes, as with the seven 
or eight distinguished by H. Winkler in the desert of 
Upper Egypt. The chronological problem acoord- 
ingly is simplified. In the west is (I) a single undiffer- 
entiated neolithic. Next comes (11) a Libyoo-Berber 
group, also homogeneous, but with local facies of 
unknown chronological relation. Thus the camel 
abundant at Tichitt-Oualata is rare at El Beyyed, 
while at Ohinguetti it is the horse that predominates. 
Groups I and IT can be distinguished readily. They 
belong to different cultures, of which I slone is pre- 
historic. Differences of patination are evidently a 
result of local conditions, and the only sure guides 
to classification are technique, style and content. 
Hence a ‘bovine’ period, corresponding, it may be 
ee ee a e 
which at times was ichthyophagous, is followed by 
an equine-camel period, in which the lakes of the last 
humid phase gradually disappear and climatic con- 
ditions would appear to deteriorate. Even an approx- 
imste dating cannst be as there is no fixed 
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The material of this western — 


point for the close of the neolithic and the arrival” 


gf the Libyan horsemen, while the only terminus ad 
quem is the Islamization of the country. 


Respiratory Metabolism of dnfant Brain 
H. E. Himwich, Z. Baker and J. E. Fazekas (Amer. 
J. Phyjsiol., 125, 601 ; 1939) studied the respiratory 
metabolism of the brain of infant rate (1-24 days old) 
with the following resulte. (1) Like the adult brain, 
the infant brain is dependent on added carbohydrate 
(glucose) for maximum respiration and posseases a 
small aerobic glycolyms. The respiration of the 
infant brain is also stimulated by lactate, suctinate, 
te and fructose. (2) On the basis of dry weight, 
during the first eleven neonatal days the rate of 
glucose oxidation is lower than that of lactate. In the 
absence of substrate and the presence of lactic acid 
the respiration is the same as that in the adult. 
(3) The oxygen consumption of the brain of the new- 
born rat is smaller than that of the adult brain per 
unit of wet weight of tissue. (4) The’ diminished 
capacity for oxidation may be correlated with the 
rotein concentration, which is lower in the infant 
rain. The authors therefore suggest that the 
diminished oxidation is a quantitative rather than 4 
qualitative phenomenon. ; 
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Human-HBirth Weights 

H: P. Dowatp (Proe. Roy. Soo. Hdén., 59, 91-108 ; 
1939) has analysed the factora influencing the birth- 
weight of 3,000 infants at the Else Inglis Memorial 
Hospital, Edinburgh. The average weight tends to 
be higher in the summer than in winter. Sex, orde 
of birth, age of mother, and family characteristics 
are shown to influence the birth-weight. The view 


-is favoured that Pe ee more a quality of 


the mother than of the © ; 


Inheritance of Cataract 


A. RECESSIVE gene in the rat causes the degeneration 
of the retina of the eye about seventeen days after birth. 
M. C. Bourne and H. Grineberg (J. Hered., 30, 1831- 
136; 1989) have examined histologically animals 
homozygous for this recessive gene. They find that 
in all cases the rod nuclei die and lesions’ appear. 
Secondary effects may or may not be present, such 
as persistence of the hyaloid artery and degrees of 
opacity of the lens (cataract). The characteristics 
reseroble retinitis pigmentosa, an inherited anomaly 
m man. is case is in ing in showing one 
constant effect of a gene combmed with several 
inconstant characteristics. 


Heterochromatic Regions of Chromosomes 

Iw many recent cytological publications there has 
been an increasing tendency to recognize deeper 
affinity for stains in certain regions of the chromo- 
somes. These regions more retentive of stamhs are’ 
described as heterochromatic. Dontcho Kostoff 
(Proc. Ind. Acad. Sci., 8, Sect. B; 1938) has collated 
various aspects of this question ; he points out that 
the regions near the cantromeres to be hetero- 
chromatic and may persist in mterphase as pro- 
chromosomes, whilst the end regions may also be 
heterochromatic, and se& chromosomes are often 
markedly so. After platinum chloride fixation and 
gentian violet' staining, Kostoff concludes from his 
preparations that the chromomeres are more closely 
speced in the Reterochromatic regions,and this leads to 
his rt’ of Koltzoff’s suggestion that genes are 
possibly located between the chromomeres. The 
paper also puts together an interesting series of 
phenomena, such as the effecta of infection by micro- 
organisms, glandular secretions and X-ray effects, 
and discusses their possible influence on chromosome 
conjugation and ‘somatic’ croasing-over. The paper 
has evidently lost much in ite expression in the 
English Mnguage, but the ideas suggested, with the 
bibliography, are well worth consideration. 


Lepidoptera of the Mascarene Islands 

A OATALOGUE of these insecte from the above- 
mentioned islands, by J. Vinson, has lately (December 
1938) been published by the Mauritius Institute and 
Public Museum (Mauritius Inst. Bul., 1, Part 4).' 
By the expression ‘Mascarene Islands’ the suthor 
includes the islands of Réunion (Bourbon), Mauritils 
and j . This definition is now very generally 
used in entomological writings. The catalogue 
enumerates 887 species and, of these, 43 per cent 
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« 168 species are endemic but only 14, or 6 per-cent, 
the genera are actually endemic. On the whole, 

e fauna of Lepidoptera-is considerably richer m 
Mascarenee than in the Seychelles. While there 
«te certain coamopolitan elements in the fauna such 
s the butterfly Vanesea cardui and such moths as 


delicthis armigera, Ephestia cautella, Pyralis farinalss 
nd Pkiela maculipennss, there are others of more 


pacecial interest. Thus Papito phorbantia is confined 
© Réunion and P. mankus is only found in Mauritius. 
‘here are also Danaid butterflies of the genus Kuploea, 
amely, H. goudotii, euphon and degardinss. They are 
onfined to Réunion, Mauritius and Rodrigues 
espectively. Among the moths, the sub-family 
Typening provides many peculiar and restricted 
pecies. For example, of the twelve species of Hypena, 
even are endemic in Maumtius or in Réunion. The 
mall moth Crambus soychelius, which is unknown 
<utside the Seychelles, is represented in Mauritius 
mand Réunion by a distinct race, namely, emmorersiis. 
ts larva is a serious pest of lawns in Mauritius where 
+ has become known locally as the lawn cut-worm. 
mention needs also to be made of the family Mets- 
shandids the species of which are almost all confined 
o the Mascarenes and Seychelles, with a few species 
n India. 
Wife in Arctic Ice and Snow 
A report recently issued by the Smithsonian In- 
stifution gives an account of E. Kol’s studies of planta 
growing in ice and snow in the Mount MoKimley 
National Park, Alaska. Reference is made particu- 
marly to three organisms, and the remarkable feature 
sai is the prolific that oocurs 
uring the short season when the surface of the ice 
Se roe Halle (eenporel E san The 
surface of the Columbia Glacier is described as covered 
"for mils by light browniah-purple algal vegetation 
Minown as ice-bloom ; the o nsible is the 
mgreen alga Anoyslonema, which Dr. Kol has also found 
in various localities in Europe, but never in sufficient 
quantity to form ice-bloom. Above Valdex, around 
the Thompson Pass, the snowflelds at the beginning 
of Augus#showed the phenomenon of red snow, the 
oao na ane cas Co dent or 
several inches, and in one case to two feet, into the 
anow. The effect is produced by Chlamydomonas 
nivalis. ‘The red snow in this pass looked 
as if sprinkled with red pepper, instead of thp raspberry 
red of some other snowflelds. In snowflelds of the 
mountain above Juneau, masses of tiny anow fleas 
were present, piled to a depth of about half an meh 
and giving the surface a deep violet-grey colour. 


Vegetation of the Aka Hills, Assam 


N. L. Bor hab recently published a synecological 
study of this area (Ind. For. Rec., New Ser.,, Botany, 
1, No. 4, Govt. of India Presa, New Delhi, Nov. 1988). 
Hitherto, the area from a botanical point of view was 
practically unexplored, for “foothilis but a meagre 
collection, by Griffith, in the f was known of 
ita flora. The area was of importance ahaa te 
graphically because it lies midway i in the four 
miles wide between Sikkim and the Arbor Hills, 
‘areas, y the former, well known botanically. 
A preliminary survey of the area is given, the biotic 
fabtors are outlined, and the various vegetational 
unite are grouped mto climax and seral communities. 
The special relations existing between vegetation 
and water im quantity are discussed in a chapter 
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headed “Hydroseral Communities”. Some important 
chapters are devoted to economic factors. Dr. Bor 
was able to collect some 3,500 species in alB though 
he does not pretend to have been able to visit the 
wholé area. As an indication of the interest of the 
paper, the disagovery of Quercus incana, Roxb. within 
this tract bridges the enormous gap which has 
hitherto existed between. its known habitata in the 
north-west Himalaya and Upper Burms; whilst 
Juglans regia, L., and Populus oiliata, Wall, go 
common in the north-west Himalaya, are now found 
to extend well into the eastern Himalaya. A last 
example of a ‘find’ is Salvia japonica, Thbg. var 
parviflora, not Provan recorded outaide its Chinese 
home. 


Fungal Lodging of Wheat 

Tas ‘lodging’ of wheat and other cereals has been 
ascribed to various causes such as excess nitrogen 
or wet weather, but Mary D. Glynne of Rothamsted 
Experimental 8tation has shown (Agric. Progrese, 16, 
Pt. l, 1939) that the fungus Oercosporella herpo- 


est time.- The organism attacks 
oui whoat planteinlateaasumn or early eg gnring 
produces dark-ooloured lesions upon 
and leaves. It spreads through 
the lumen of the straw is often f 









these conditions is still valid. The ay pe dis- 
tribution of mycological lodging makes it possible, 
however, to adopt or measures, such as long 
rotations to starve thd fungus, and the wide separa- 
tion of wheat and beftley within the rotation. 


Micro-Manipulative Studies of Virus-infected Plants 


Miss F. M. L. Sheffleld, of the Rothamsted Experi- 
mental Station, has adopted a fascinating technique 
for the investigation of virus-infected cells of Solanum 
nodifiorum, H niger and other plants (Proc. 
floy. Soc., B, 126, 529-588, Feb 1939). Micro- 
manipulative puncture of the cell, by the methods 
of Péterfi, followed by a suitable test, has shownDe 
that the relative acidity of both virus-infected and 
healthy’ cells of S. nodiflorum and H. niger is ap- 
proximately the same, y, pH 6-8. Non- 
orystelline intracellular inclusions of aucuba moaaioc 
disease in tomato disintegrate immediatelys with 
slight mechanical preasure, of on pricking. The 
inclusion breaks down im 0-07M. concentrations of 
sodium, potassium or calcium chlorides, but can be 
removed in.0-LM. solutions of these aalte. Infection 
experiments with such removed material have 
demonstrated that the inclusjons oontain virus. 
Striate material of tobacco mosaic and enation 
mosaic cannot be isolated, as it breaks down into 
needle-like fibres when touched. 


An Electromechanical Transducer 


Taa electromechanival transducer in the new Benioff 
seismograph is the subject of a paper by James J. 
Delvin, S.J. (Bull. Sais. Soo. Amer., 28, No. 4, Oot. 
1938). The original transducer was possessed of 
hysteresis difficulties and itself rendered the motion of 
the seismograph unbelanced. E.C. Bullard also ques- 
tioned the validity of the shunt m the magnetio circuit 
and suggested a balgnoed transducer. The new trans- 
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\ 
ducer, it is suggested by the author, overcomes all these 
difficulties. A diagram of the pole pieces, armature 
piece anf air gaps is given, and this is followed by 
& mathematical analysis of the workmg. It is found 
tHat the’E.M.¥. output, H, is governed by the equation 


Pa at 
Bm es, de 


where k is the number of turns in the coil, pw is the 
flux through the permanent magnet, zo is the length 
of the air gap in the central position of the transducer, 
and dz/dt is the rate of change of the air gap. In 
the new instrument the variations in flux are more 
nearly linear, the symmetry of the design renders 
unn any calculations for the lack of symmetry 
such as the added stiffness of the spring in the vertical 
component, and there is now no such thing as an 
unbalanced horizontal component. 


Seismological Data from the Far East 


VALUABLE data of seismology are contained in 
publications of the Government of India Meteoro- 
logical Department, and the Royal Observatory, 
Hong Kong. The former, contamed in the Setemo- 
logical Bulletin for April-June 1938, contains inter- 
pretations of seismograms for the Observatories of 
Agra, Bombey, Calcutta, Colombo, Dehra Dun, 
Hyderabad and Kodaikanal, together with non- 
instrumental reports. At Agra, 20 shocks were 
registered in April, 32 in May and 11 in June, com- 
mensurate numbers being registered at the other 
observatories. In the Hong Kong Bulletin of March 
1939, detailed interpretations are given for 26 shocks 
registered there, together \with all instrumental 
constents. This brings the tote] of shocks registered at 
Hong Kong during 1939, up to the end of March, to 74. 


Crystal Structure of Glycine 

ALTHOUGH there have been detailed studies of 
many proteins, leas attention has been given to the 
simpler amino acids which are the basis of the more 
complicated structures. The crystal structure of 
glycine has been fhe subject of three investigations, 
which are in poor agreement. G. Albrecht and 
R. B. Corey (J. Amer. Ohem. Soc., 61, 1087; 1939) 
‘ave now made an X-ray examination of the structure 
of glycine in which the Patterson-Harker analysis has 
been used. A full acoount of the parameters is given 
and the resulta indicate that the structure consists of 
nearly flat glycine molecules held together by 
hydrdgen bonds be adjacent nitrogen and 
oxygen atoms to form continuous layers throughout 
the crystal. Interatomic distances in the molecule 
are: carbon-oxygen 1:25 and 1:27 A., carbon- 
carbon 1:52 A., carbon-nitrogen 1:39 A., each with 
& probable error of +0-02 A. Hydrogen bond 
distances between nitrogen and oxygen in the same 
layer are 2:76 and 2-88 A., and between neighbouring 
layers 2:93 and 8:05 A. A discussion of the probable 
distances of hydrogen atoms leads to the conclusion 
that the atomio arrangement is & switter-ion structure 
for the glycine molecule in the crystal. 


The Electron-Microscope and the Investigation of Viruses 


THREE important articles on the use of the electron 
microscope have recently ap in Die Natur- 
wissenschafien (27, 281-299; 1939). The first, by 
von Borriea and E. Ruska, deals with the nature of 
the image obtained by the use of the electron ultra- 
microscope, in which the object is traversed by 4 
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beam of electrons. The second article, by H. Ruska, 
deals with the technique of work with the instrument, 
and particularly. with the preparation of the object== 
to be observed. The various types of carrier for the 
object, corresponding to the glase slide in ordinary 
microscopy, are considered. The carrier must be 
perfectly transparent to a beam of electrons, anda 
must be uniform in thickness, and free from irregu- 
larities which would be visible under the electrop 
microscope. A oollodion film is satisfactory, and the 
methods of preparing the specimen on the film for 
observation are dealt with. A process for mcreasing 
the sharpnese of an image lacking in contrast is also 
described. The most mterestmg of the three articles 
is the final one, by Kausche, Pfankuch, and H. 
Ruska, which gives the resulta of the investigation 
of plant viruses with the electron ultramicroscope. 
Reoant p made in the determination of the 
gizo and shape of the tobacco mosaic virus molecule 
is reviewed. By drymg the virus solution on the 
carrier film, a dry gel with a definite structure is 
obtained. By umng a sufficiently diluted solution 
(10-* gm. of virus protein per 0.0.) the lateral aggre- 
gation of the particles to bands can be prevented, so 
that the rods and threads can be dried out isolated 
from each other. The dimensions of the particles can 
be obtained. They vary in length, but are usually 
multiples of 300 my long, though some are multiples 
of 150 mu. The diameter is about 15 mp, or multiples 
of this. It is considered that the virus molecule is 
300 or 150 mp long, by 15 mu in diameter, other 
dimensions being due to tion. Infection is 
brought about by one rn If the particles are 
broken down by chemical means, they cease to be 
active. r 


Determination of Stellar Diameters by Interferometer 


Reinhold Fürth, Kurt Sitte, and Hans Peter Appel 
(Mon. Not. Roy. Asiro. Soo., 99, 3; January 1939) 
have described a modification of the Michelson 
interferometer method for the determination of 
stellar diameters. The Michelson interferometer 
method for finding stellar diameters is not gpplicable 
unless the air perturbatiqns are very small. In most 
cases these are so great that the image of the star 
in the telescope moves quickly and it is impossible 
to see ita interference fringes. If a diffraction grating 
is used to produce fringes and the grating is trans- 
lated in ite plane, the fringes do not move, and this 
principle has been used in the apparatus described 
in the paper. A secondary image of the primary 
interference image is produced by s suitable optical 
arrangement, and when the primary image is moving 
because of the air perturbations, the secondary image 
remains at rest. When the primary Michelson system 
of fringes disappears at a suiteble distance of the 
slita, no, secondary mterferences are formed. In 
addition, when the contrast of the primary inter- 
ferences has ita maximum, the secondary will show 
at ita optimal vimbility. For these reasons the 
secondary interferences can be used instead of the 
primary to determine stellar diameters. Photographs 
of secondary fringes in still and disturbed air, pro- 
duced by an artificial star with a diameter 0-32 mm., 
show that air perturbations have practically no effect” 
u the clearness of the interferences figures. The 

ratory experiments show that stellar diametéra 
can be measured even when there are strong air 
perturbations, and it is claimed that an accuracy of 
10-15 per cent can be attained. 
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EXCAVATIONS AT AMARAH WEST, 


A N exhibition of antiquities, the SS 


results of an excavation 
rarried out at Amarah Weet m the 
Sudan on behalf of the Egypt Ex- 
ploration Society, was opened in the 
Department of Archmology and 
gyptology of University College, 
n the University of London (Gower 
Street, London, W.C.1), on June 20, 
and will remain open until July 15 
daily from 11 a.m. to 5.80 p.m. 
The ancient fortified site of 
4 TNOATrSEN West m the Northern Pro- 
nee of the Sudan is aituated be- 
ween the second and third cataracte 
bf the Nile, about 120 miles south 
of Wadi Halfa. It is on the left 
pank of the river, and consista of a 
amall walled town overlooking the 
iver, and cemeteries and other 
ancient remains in a wide circle 
ound the town. The town crowns 
a amall mound, and is so deeply 
buried by sand and other debris 
hat before excavation no walls 
were visible. Originally a brick en- 
plosure between 100 and 150 yards square, in which 
ie the tample and ita magazines and other store- 
ooms and dwellings, the town had spread outside 
he protection of its walls. A ahort distance to the 
north ligs the New Kingdom Egyptian cemetery, and 
beyond this is a wide area covered by ancient remains, 
most of which appear to belong to a Sudanese culture 
of which little, if anything, appears to be known at 
peni Although the town now lies on the left 
of the river, excavation has shown that very 
probably if once lay.on an island, the main channel 
Tunning between the left benk and the town itself, 
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: RAMAINS OF ÅN ANOINT TREN, OWA OF A AMRDM, WHICH 


FLAKED CE TO THH TAMPLB 
giving it ari jadmirable position for the control of 
river traf—ic./ Some traces of the original landing 
have; discovered. s 
o meih. work of the first season’s excavation has 
been thejeraminastion and recording of the temple, 
which lies’ in the north-east corner of the enclosure, 
and conbi of a forecourt, peristyle, hypostyle 
hall, and’ ctuary area. The forecourt is built 





outside jthe north wall of the town, and in it, 

ing . the entrance, are pita in which were 
found the ps of ancient trees skill standing three 
fet hi o columns, and parta of two large stelæ 


built into niches, and bearing dupli- 
cates of well-known texta, in whi 
TA Rameses II records his marriage 
ji with the daughter of the King of 
the Hittit® and a dream m which 
the god Ptah appeared to him, In 
the Hypostwe Hall the twelve 
columns still stand some 9-10 ft. 
high, and here some of the most 
valuable discoveries of the season 
were made. Among these are the 
large hieroglyphic stelw, which 
form a feature of the exhibita now 
at University College, while the 
walls were inscribed with soanes of a 
religious nature and with incidents 
from the Syrian wars of Rameses II, 
including an interesting view of a 
Syrian town, of which the walls are 
being undermined by Egyptian 
sappers. The most important dis- 
covery, however, and one which 
will prove ultimately of the greatest 
Interest, both phically and 
historically, is a long list of more 
than two hundred names of Syrian 
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and Sudanese towns and peoples who owed allegiance 
to Rameses II. This list oooupies the lowest register of 
all the walls of the Hypostyle Hall, and is the longest 
discovered in recent years. More than half the Syrian 
nemes have not occurred previously in hieroglyphio, 
and new identifications have been made, including 
what is probably the name Jericho, now appearing for 
the first time in an Egyptian text. 

Beyond the Hypostyle is a small vestibule remark- 
able for the fine quality of many of ite rehefa; and 
finally is the Sanctuary with side chambers and stone 
stairs leading to the roof. 

The excavations have shown that the temple m 
ita present form was built by Rameses II, but it 
was not completed untal the sixth year of Rameses IX, 
some 140 years later. In ita original state the temple 
consisted of the area covered by the Hypostyle and 
the present Sanctuary, which could not have existed 
then in the present form, as the entrance was on the 
south. Later, the Peristyle was added and acted as 
the Sanctuary. Later still, the entrance on the south 
was blocked up, a new gate was cut through the 
north wall of the town, and. the original Sanctuary 
at the north end was pulloa down and was rebuilt as 
the present Peristyle, while the forecourt was built 


outside the town to protect the new entrance. Ocoupe- . 


tion of the town goes back to at least the reign of 
Sethos I, father of Rameses II, and it is possible 
that the earliest occupation of the site dates so far 
back as the reign of Hatahepent and Tuthmosis LT 
in the Eighteenth Dynasty. 

Owing to the exceptional height to which the walls 
now stand, a height rare on an Egyptian site, the 


“ANGULAR DISTRIBUTION 


HE angular distribution of the lumination under 
water, and its variation with depth and surface 
light cohdituons, is of mterest for several reasons. 
In the first place, a comparison of the actual distribu- 
tion not very far below the surface with that which 
we would expect to find below a perfectly smooth 
water surface, with the given daylight conditions, 
e<ould enable us to estimate the amount of scattering 
caused by the surface, and so to check Clarke's 
suggestion that the considerable extinction produced 
by a wind-ruffled surface ig chiefly due to the formation 
of bubbles the chief action of which would be to 
scatter some of the light and moresse ita average 
obliquity. Secondly, ‘by comparing the distributions 
at different depths, we could judge the relative 
importance of absorption and of scattermg in the 
extinction of the ilummation, since sbsorption by 
the water, by matter in solution, or by dark and 
opaque matter in suspension, would cause enhanced 
extinction of the oblique rays and render the average 
light more nearly vertical, while scattering by 
particles would render it more diffuse. Thirdly, from 
a knowledge of the polar distribution and of the 
vertical tamination as measured by a photometer 
with a horixontal window, we could culate the 
total jlhmmination, which is the determining factor in 
photosynthesis. The latter could be measured 
directly with a spherical photometer if such could 
conveniently be employed. 7 
Important advances in our knowledge m this 
direction have recently bean made by Pettersson and 
his co-workers, and the latest paper on the subject 
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town will probably prove the most complete and bes 
preserved town of Pharosonic Egypt yet discovered 
On the historical side, inscriptions of no leas than ter 
kings have been found with details of wars, the 
names of new viceroys of Ethiopia, new materia 
concerning known viceroys, and the important new 
lists of Syrian and Sudanese towns. On the archwo- 
logical aide, the most important discoveries are the 
remains of a hitherto unknown Sudanese culture, anc 
in addition aherds of the recently discovered ‘Saharan’ 
olvilization. Hitherto ‘Saharan’ sherds have been 
found only in Egypt near Armant and in the Sahara 
as far east as Selima Oasis. It has been presumed 
that the Saharan people came from the desert and 
made their way to Egypt from the south; but the 
precise point of entry into the Nile Valley was un- 
known. The discovery of sherds of this civilization 
at Amarah, which les at one end of the shortest 
caravan route to Selima, would appear to indicate 
that the first place in the Nile Valley to be reached 
by this people has now been discovered. It may have 
been one of their important centres, a resting place 
after the desert journey. Future excavation may be 
expected to bring to light new facts bearing upon 
the history and character of the culture. The exhibits, 
thought to belong to the previously unknown 
‘Sudanese’ culture, consist of a number of agate, 
flint and chaloedony arrow-heads together with some 
basalt axe-heads. 

The excavations have been under the direction of 
Mr. H. W. Fairman. It is that complete 
excavation of the site will take at least four to five 
seasons. 


OF SUBMARINE DAYLIGHT 


by Johnson and Liujequist* describes numerous ex- 
periments in Swedish waters with two types of 
photometer; in the first, an opaque disk mounted 
axially at a variable distance above a wide-angle 
photometer enables all light above any desired 
altitude to be screened off, and the effeet of each 
altitude zone to be obtdéined by drfference. In the 
second, the sensitivity of the photometer ıs limited 
to @ comparatively narrow-angled cone, the axis of 
which oan be directed in any desired direction in 
altitude or azimuth, so that a complete polar distribu- 
tion curve’can be obtained. 

The results show that in sunlight and comparsa- 
tively smooth water, under which conditions the 
majority of the testa were made, the under-water 
light 18 chiefly limited to a cone of rays the axis of 
which is near the theoretical direction of the direct 
sunlight. With increasing depth, the axis of the cone 
becomes more nearly vertical, and 1ta angle increases, | 
the first ®ffect bemg due to absorption and the second 
to acattering. The former, however, seams to be 
much the more important agent in the extimotion. 
The authors also give figures for the ratio total /vartical 
ituminsation. This naturally falle as the light becomes ' 
more nearly vertical, either due to increasing solar 
altitude or to increase of depth of immersion. The 
authors’ figures range from 1-23 to 1-51. H. H.P. . 
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` AMERICAN SPECIES OF CREPIS 


T B. BABCOCK and G. L. Stebbins, jun., bave 
d. published in a Carnegie Institute of Washington 
iblication in 1938 a comprehensive survey of the 
merican species of Crepis. About a hundred pages 
© devoted to the descriptions of species, moluding 
‚ya to species, sub-species and apomictic forms 
ithin the species. The types described fall withm 
welye groups derived from twelve endemic diploid 
yociea in each of which z = 11, and which are 
“bably all derived by hybridisation and polyploidy 
om Old World species with 4 and 7 pe of chromo- 
ames. It is suggested that the former aroge in 
astern Siberia in the warmer middie and late 
arliary times. 

The diploid species occur in circumscribed areas, 
ang limited mainly by climatic, though m part by 
Japhic factora. The Orepis runcinata group differs 
om the dec ec groups by being entirely 
iploid, and y reproduced; evolution within 
his species has apparently been by mutation and 
ther agencies, followed by selection in response to 
limatic and edaphio influences ; the extreme types 
bow in ing and are interfertile, so that all are 
icluded within the Rassenkreis of the single species. 
‘he other species show evolution mainly by poly- 
loidy. The ‘gigas’ autopolyploids show simular 
istribution to the parent diploid, whilst allopoly- 
aloids, with characters mtermediate between the 
sarent species, are also more tolerant of climatio and 
daphic factors than either serial and consequently 
sand to have & wider range. With hybridization there 
3 & strong tendency for the sterile Intermediate forms 
© be mgintained by apomixis ; such apomictic forms 
are often sufficiently definite to warrant separate 


leacriptions and keys for identification. The dis- ` 


MODERN METALLURGICAL RESEARCH 


June 22, Prof. E. Wever, of the Kaiser Wilhelm 

Institute ftir Hisenforschung in Püsæeldorf, 
delivered a lecture at the Royal Society on ‘The 
ea Present State of Modern Metallur- 
wical ”. The lecture was one of those 
arranged under the scheme for an exchange of visita 
between representatives of the Royal Society and 
the Kaiser Wilhelm Gesellschaft, but it was clearly 
onpossible in the space of a single lecture ta deal 
with such & wide field as the tatle indicates, and 
actually Prof. Wever confined his attention to certain 
aspects of research on the structure and constitutidbn 
of alloys and the transformations that mfluence 
them. 

In a brief review of the early development of the 
besic methods of metallographic investigation, he 
paid tribute to the German, French and Britiah man 
of scienoe who were the pioneers in microscopy, 
thermal analysis and the construction of constitu- 
tional diagrams. In this part of the lecture his theme 
was that microscopic examination reveala the 
arrangement of the crystals in solid metals, thermal 


cussion of the behaviour of the species showing 
polyploidy and apomixis includes comparison with 
other genera known to behave in & similar manner. 

The whole survey is very complete, and it is of 
great interest to have the distribution of the species 
mapped and discussed in relation to the climatic 
changes since the probeble time of origin of the 
species. The wider distribution of the polyploid 
types indicates the greater tolerance of these to 
factors, which have presumably exterminated the 
diploids except from localized centres. This history 
of the Crepis flora and the preference of particular 
species for certain climatic and edaphic conditions 
may enable this genus to serve as a guide in further 
studies of the development of the present day 
flore. 

The use made of structural features in estimation 
of polyploidy is worth mention. In many cases the 
average length of the guard cella of stomata from 
fully developed besal leaves gives a good guides as to 
the degree of polyploidy, though care has naturally 
to be exercised -where hybridization has involved 

ies with different initial mze of guard cells in the 
diploid species. It was also found that pollen grams 
from diploid forms sre approximately uniform in 
size and have three germ pores, whilst those of 
tetraploida are aleo uniform, some being predomin- 
antly three-pored, some four-pored. Triploid and 
pentaploid forms have markedly irregular polen, 
with at least some four-pored grams. Thus differen- 
tiation between adjacent chromosome numbers, 42 
from $33 or 44 from 55, may be drawn from examina- 
tion of pollen, whilst distinctions between 22 and 44 
or 83 and 55 chromosome types is obvious from the 
size of the stomata. 


analysis enables the changeg which affect this to be 
studisd, while the application of the laws of hetero- 
geneous equilibrium to co-ordination of the edatea 
obtained by these methods results in the construction 
of diagrams which represent the relations between 
constitution on one hand and composition and 
temperature on the other. 

After a brief reference to the more recently 
developed study of metals by means of X-ray 
analyses, which enables the arrangament of the 
atoms m the crystals to be ascertained, Prof. Wever 
went on to deal with modern investigations on the 
kinetics of the transformations in solid metals. This 
is & fleld of with which he has been closely - 
associated, and most of this part of the lecture was 
concerned with the work of his colleagues r 
himself. As investigations of this kind have 
confined to the study of the transformation: 
occur in steel during cooling at differen? 
attention was to the effect of 
cooling on the temperature of the 
progress of these changes at diffe 
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temperaturga below the critical range, and the 
structures uced in steels of different carbon 
content cooled at different rates or allowed to trans- 
form af different- constant sub-critical temperatures. 

Since the investigations of Dejean in 1917 and 
Portevin ‘in 1919, it has been known that a progressive 
Increase in the rate of cooling results in the first place 
m. e gradual lowermg of the normal changes, and in 
the second place, when a certain critical.rate is 
exceeded, in the discontmuous depression of the 
changes to a lower temperature at which martensite 
is formed. Researches carried out since 1930 in the 


further lowering of the martensite change 

Thus a line may be drawn in the iron-carbon diagram 
to indicate the temperature at which the martensite 
change begins in steela of different carbon content, or 
e three-dimensional diagram may be drawn to show 
the relations between carbon content, rate of cooling 
and the temperatures of the transformations. It has 
also been known for some tume that when steel is 
cooled to about 500° O. at a rate that suppreases the 
normal change, and is then cooled more slowly or 
maintained at constant temperature, an intermediate 


~ 


point, further increase mn the rate of cooling does not 
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transformation occurs. The investigations with whi 
Prof. Wever has been associated indicate, howeve 
that this intermediate transformation may al 
proceed to some extent during continuous cooling 
certain rates. Thus by oooling steels at progressive 
Increasing rates, threes kinds of changea may | 
obtained, namely, the normal, the Intermediate az 
the martensitic. : 

By means of a magnetic balance, the progress of t 
normal and the intermediate changes at differen 
constant temperatures has been studied. This woi 
has'shown that the rate of the normal austenit- 
pearlite transformation increases to a maximum í 
the temperature at which it is caused to take pla 
is lowered, but further lowering leads to a diminutio 
in the rate and it finally becomes extremely alow. . 
characteristic of this change is that at all temperature 
ee eee ee oe it begins. At ten 
peratures below that at which the normal chang 
can take place the intermediate change occurs. Th: 
begins immediately, proceeds at a rate that become 
more rapid as the temperature is lowered, an 
continues to an extent that increases as the tempere 
ture is lowered. At still lower temperatures tb 
martensite ahange takes place with great rapidity 
and investigations on iron-carbon-nickel and irom 
carbon-manganese alloys have shown that th 
martensite change in carbon steels carresponds to th: 
y — a change in iron-nickel or iron-manganese alloys 


a FISSION OF URANIUM NUCLEI 


F. OTTO HAHN of the Kaiser Wilhelm 
Institut fir Chemie, Berlm-Dahlam, was guest 
lecturer, on the invitation of the Royal Society, at 
the Royal Institution on Friday, June 28. Prof. 
Hahn’s subject was ‘The Fission of Uranium Nuclei 
by Neutrons”, and his account was chiefly historical. 
As the first defheitely to establish the production qf 
elements of medium atomic weight (flasion producte) 
ewben uranium is bombarded by neutrons, Prof. 
naturally confined himself mamly to desaribing 
the chemical method of investigation used by his 
colleagues and himself. . : 
_ He described in detail how, in the procese of 
confirming and extending the earlier Investigations of 
Fermi and Curie and Savitch, Dr. Strasamann and 
he were forced to conclude that short-lived isotopes 
-of berium and lanthanum were produced from 
uranium. These bodies could be separated from 
redium and actinium isotopes, but not at ali from 
inactive barium or lanthanum, respectively, either 
by fractionation or by chemical means. Meitner and 
Frisch discussed these resulta in terms of division of 
the heavy nucleus into roughly equal fragments and 
oe ee ee ee 
experiment, that tbe predicted large amount o 
eden ia rolbased 4a this ach of fission. Thereafter, 
“3A Prof. Hahn, the whole subject was widely 
nd in a great-many laboratories throughout the 
Tn his own laboratory, the chemical mvesti- 
wes sortinued and the production of 
fission uct together with stron- 
“atablished. The active barium and 
1 this showing, arise chiefly as decay 


Pe 


products following “xenon and cæsium Motopoes 

Up to this pomt, Prof. Hahn had described only 
previously unknown aotivities, but he went on tx 
show how first one and then another of the so-callec 
trans-uranic elements, postulated to explain moat o) 
the early work on the uranium disintegration, were 
proved, by purely chemical means, also to belong tc 
the middle, rather than fhe end, of the periodic table. 
This was established by physical methods in othe 
laboratories ; but his own experimente had carried 
the matter further in one particular . After 
a great deal bf labour, he had been able to show that 
the eks-irfdium of the earlier classification contained! 
molybdenum as well as tellarium—even though the 
half-value periods of the two active isotopes were 
distreasingly similar! There remained only the task 
of applymg the same methods of exact bo 
the other activities which had not so far bean ied, 
Prof. Hahn said, for his own contribution to the 
problem to be complete. - i 

In the discussion which followed this most interest- 
ing lecture, Prof. Niels Bohr gave an account of the 

retical treatmant of the flasion problem recently 

undertaken by Dr. J. A. Wheeler and himself m the 
United States, and further contributions were made 
by Prof. M. L. E. Oliphant, Dr. E. Bretacher, Prof. 
G. P. Thomson and others. 
. Dr. Bretacher mentioned the results of prelim. 
inary experimenta using large quantities of lead 
tetra-ethyl, which appear to show that flesion ooomras 
(though with a small caroas-section) with lead 
under fast néutron bombardment. en 
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UNIVERSITY EVENTS 


Breuyast.— Dr. R. H. Sloane has been appointed 
soturer in experimental physics and Mr. G. Williams 
aa been appointed lecturer in zoology. 

W. R. Crawford has been approved for the degree 
f D.Sc. in mechanical engineermg. 


Camnripas.—Prof. D. M. S. Watson, Jodrell pro- 
essor of zoology and comperative anatomy, Univer- 
aty of London, has been appointed to give the 
Jerbert Spencer Lecture m Trimity term, 1940. 


Eprvsuncn.—Mr. James Brough, of the University 
f Manchester, has been appointed lecturer m the 
ogy of vertebrates in succession to Dr. C. H. 
onoghue, and Mr. J. E. G. Reymont, of University 
ege, Exeter, has been appointed lecturer ın the 
ogy of mvertebrates ın succession to Dr. Peter 


y. 











w.—At Commemoration Day on June 21, the 
1orary degree of doctor of lawa was conferred on 
following, among others: Sir Andrew Duncan, 
j of the executive committee of the British 
n and Steel Federation; Prof. W. J. Goudie, 
ameritus professor of the theory and practice of heat 
gines, University of Glaagow ; Prof. I. M. Heilbron, 
ee of organic chemistry, University of London ; 
. McFadyen McNeill, naval architect, Glasgow ; 
Prof. F. J. M. Stratton, professor of astrophysics, 
University of Cambridge; Prof. G. G. Turner, pro- 
fessor of surgery, University of London. 





Lemps.—Dr. M. Q. Evans has been elected to the 
chair of physical chemistry, m succession to the late 
Prof."H. M. Dawson (see p. 15). 

- Dr. R. G. 8. Hudson has bean elected to the chair 
of geology which will become vacant on the retirement 
of Prof. A. Gilligan at the end of the present sesmon 
(see p. 16). ` 

Dr. J. B. Speakman has been elected to the chair 
of textile industries ın succession to the late Prof. 
A. T. King (see p. 18). 

The following appointmertts have also been made : 
Mr. Frederick ey, as lecturer ın ansasthetice ; 
Mr. Herbert Agar, as tutor in obstetrics and gynmco- 
logy; Mr. A. Stewart Johnstone, as lecturer in 
radiology ; Mr. R. V. Riley, as researc]? assistant in 


the Fuel Department. 


Lonpon.—Prof. Frank Horton, University pro- 
feæor of physics at Royal Holloway College, has been 
elected vice-chancellor for the year 193940. 

Mr. Stobie has been appointed, as from 
October 1, to the University chair of dental surgery 
and pathol tenable at the Royal Dental Hospital 
of London School of Dental Surgery. Frem 1932 
until 1936 he was postgraduate instructor in oral 
surgery at the Royal Dental Hospital and mnce 1930 
he has held the part-time posta of honorary dental 
surgeon, dean and director of teaching, and lecturer 
in dental surgery and pathology at that hospital. 

Dr. Harold Heywood has been appointed, as fro 
October 1, to the University readership in mechanical 
engineering tenable at the Imperial College of Science 
sais Technology. ee 1986 until 1938 he was 

turer m mechanical engineering at the City and 
elo 2 y since Maroh 1938 he a besk 

r research officer at the British Coal Utilisati 
Research Association. ni i 
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SCIENCE NEWS A CENTURY AGO 


Equipment of Magnetic Observatories $ 

Tre study of terrestrial magnétiam, which had 
made great strides in the early part of last century 
through the work of Hansteen, Gauss, Humboldt, 
Sabine and others was advanced another stage by 
the dispatch in 1839 of an expedition to the Antarotic 
under the command of Capt. James Clark Ross, for 
whom the Admiralty had fitted out the Hrebus and 
Terror. The Athenæsum on July 6, 1889, referring to 
this said: "We long smece announced that e naval 
expedition was about to proceed to the Antarctic 
Seas, for the purposes of magnetic research and 
observation. In consequence the Royal Society have 
resolved to address a letter to such foreign societies 
as were most likely to take an interest in the subject, 
callmg on them to aid, as far as possible, in executing 
a concerted of observation”. The Athenaum 
then printed the letter of the Royal Society which 
said that “Her Majesty’s Government has ordered 
the equipment (now in progress) of a naval expedi- 
tion of discovery, consistmg of two ships, under the 
command of Capt. James C. Ross, to proceed to the 
Antarctic Seas for the purposes of magnetic research 
and also the establiahment of fixed magnetic observa- 
tones at 8t. Helena, Montreal, the Cape of Good 
Hope, and Van Dieman’sa Land having for their 
object the execution of a series of corresponding 
magnetic observations during a period of three 
years. . . . The Court of Directors of the Honour- 
able East India Company have also in complance 
with the suggestion of the Royal Society, resolved 
to establish similar observations at Madras, Bombay, 
and at a station in the Himalaya Mountains. . : 
The communication was accompanied by 4 repo 
made to the Council of the Royal Society by a joint 
committee of physics and meteorology. It was 
intended that a series of meteorological observations 
subordinate to, and in connexion and co-extensive 
with, the magnetic observations should be made. 

Ross's expedition was a very successful one, and 
he penetrated to within leas than twelve degrees of 
the South Pole. The Royal Geographical Society 
awarded him a gold medal in 1841 and after his 
return home in 1848 he was knighted. 7° 


Prevention of Steam-boat Accidents 


Ixy consequence of the “numerous accidents to 
steam vessels a century ago, the Governmenés ap- 
pointed Captain Pringle and Jdsiah Parkes to report 
on the causes and the prevention of such accidents. 
The first part of their report was printed in the 
Mechanics’ Magasins of July 6, 1839. They recom- 
mended that a Board should be set up under the 
Board”of Trade to register and classify all steam 
vessels, that surveyors should be appointed to inspect 
and report on the condition of vessels, that the 
Board should investigate all accidents, that an 
annual report should be made to Parhament on the 
state and progress of the mercantile steam marine, 
that instructions should be drawn up for the surveyors. 
that an abstract of the law relating to steam-boats 
should be placed in a conspicuous place in each 
vessel, that hulls should: be surveyed half-yearly, 
that licanoes should be issued, and that the surveyar 
should ascertain that the safety valves in the boilers 
were the right size, and that no licence should be 
granted to vessels having the spindles or levera of 
the safety valves on:deck. 
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APPOINTMENTS VACANT 


APPLICETIONS are invited for the following appotntments, on or 
before the dates mentioned : 


Ix AGRICULTURAL BOTANY COLOGET) in the Untrenity 

Se Manchester The Registrar (July T 
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n 

Offices, Derby (July 8). i z 

~ Agstetawr BOTLNINT at Royal Botanio Garlens, Kow—The 

Becretary, Ministry of and Fishes 10 Whitehall) Piace, 

London, B.W.1 (July 10). in 


London, &.W.1 
On ZOOLOGY tin the Untrensity of Manobester— 


Uaioe Becavtary of Bete 10 (0.5), The Wa 
ar 
Gay 10. peepee Appts./153). 


AsSiTANT LSCTUREE IN 
- The Registrar (July 12). 
ASSIETANT 


PROFESSOR OF HNGINEERING In Auckland ah enpere, 
Ecaland—The Unir ees Lorman of -bo 
88A, Gower Street, London, W 


Otnapon or ain Pere-Ruvars Movwvw in the Untveniy of Oxford 
The Registrar. 


REPORTS AND OTHER 
PUBLICATIONS 
(nok included in the monthly Deeks Supplement) 
ae Britain and Ireland 
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Office. Pp. 204-851. flere Royal Meteorologi Soc ) 
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SCIENCE IN MODERN AGRICULTURE 


| is now twenty-nine years since the great for- 

ward step was taken which for the first time 
made agricultural research on any important soale 
possible in Great Britain. In 1910 Mr. Lloyd 
George set up the Development Commission, 
charged with the duty of developing agriculture 
and- provided with an endowment fund which 


avoided the necessity of asking Parliament for 


money each year: it was thus able to take long 
views and to carry out important work which 
might otherwise have been impossible. 

The wisdom of this method has been fully 
justified by the eventa of the succeeding years, 
and the twenty-eighth report of this Commission* 
now issued shows & remarkable range of activities, 
and & gratifying number of successful achievements 
of which all concerned may well be proud. The 
magnitude of the operatioas may be judged from 
the fact that the expenditure during 1937-38 
amounted in all to £740,466, as compared with 
£641,126 in 1935-36. Of this sum £431,555 was 
devoted to fisheries, £2,300 to land re8lamation, 
and £606,611 to agricultural and rural industries. 

About £500,000 was in 1937-38 expended under 
ne heading “‘research’’, the largest aingle item being 
the purchase of an estate at Compton for the pro- 
vision of facilities for experiments, by the research 
| institutes on livestock, which at present areedifficult 
‘to carry out. The estate comprises 1,500 acrea of 
easily farmed land on a chalk subsoil, and the herds 
include nearly 400 pedigree cattle and 450 pedigree 
pigs. The total price paid for land, buildings, 
equipment and lvestock was £74,905. Nearly 
another £40,000 is tó be expended on further 
developments. 


* Development Oommismon. Twenty-aghth Pepou of the Develo 
ment Commumoners bang for the Yaar ended 31st March 1038, 
Pp. IM (London HAM Stationery Office, 1089.) 3s. net. 


+ 


A fall acoount of the work on foot-and-mouth 
disease is given. This is one of the most serious 
and costly troubles in modern agriculture, and at 
present the only method known of dealing with 
it is to slaughter at once all infected animals. 
Slaughter is now compulsory ; but of course oom- 
pensation has to be paid to the owners, and the 
cost is very high. Successive ministries have 
ordered inquiries and carried out some investiga- 
tions, and since 1924 a sum of about £200,000 
has been spent on this side alone. In these coip- 
cumstances, it is really distressing to read that until 
recently the study of the disease was only on a 
temporary basis: that ‘changes in the temporary 
scientific staff employed—changes due, in part at 
least, to the resignation of young workers seeking 
more permanent employment than could be offered 
By a committee constituted for a temporary 
inquiry—not only made the work very costly, bujo 
created something of a ‘hope deferred’ complex in 
those, ‘including the commissioners themselves, 
who were responsible for expenditure”. This 
happened, not as one might think, two hundred 
years ago, but in 1933! One wonders what is the 
use of our costly educational system that produces 
a community in which such complete disregard of 
the need for scientific investigation is possible. 
Happily this particular difficulty is now overcome 
and the investigation is to be put on a permanent 
basis. 

A large part of the Commissioners’ expenditure is 
on the agricultural research institutes at Rotham- 
sted, Cambridge, Oxford, Aberystwyth, Aberdeen, 
Edinburgh, East Malling, Shinfield and other 
centres where the different branches of agriculture 
are shared out, each institute being responsible for 
a particular set of subjects. The arrangement works 


ta 
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well, and the cordial relations between the staffs of 
the institutes on one hand, and the Development 
Commission, the Agricultural Research Council 
and tHe Ministry of Agriculture officials on the 
other, ensure adequate treatment of all the sub- 
jecta. ~The general rule is that the Commission 
finds most of the money for annual maintenance 
and up to fifty per cent of approved capital 
expenditure, the institutions having to find the 
remainder. 

The Development Commission spends ita money 
wisely, but it is not the only body financing agri- 
oultural research. The Land Fertility Committee, 
the Sugar Commission, the various marketing 
boards all spend or oan spend money under this 
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name. In this awakening interest in agrioultur 
history is repeating iteelf: ‘The farming tribe 
wrote Arthur Young a hundred and fifty years ag 
“is now made up of all ranks, from a duke to a 
apprentice”. So the promoters of agricultur 
research are in our time widespread and numerou 
Unfortunately, apart from the Sugar Commissio: 
the so-called research is not mfrequently m 
research at all, and indeed the effect of one of the 
bodies has been to put an end to some work i 
permanent value that was being done. Happil: 
the Agricultural Research Council is gettir 
into ita stride, and when it is fully functionix 
it will prevent some of the wastage oan liab 
to occur. 


INTEGRATION IN THE CENTRAL NERVOUS SYSTEM 


The Form and Functions of the Central Ner- 
vous System - 

An Introduction to the Study of Nervous Diseases. 
By Prof. Frederiok Tilney and Prof. Henry Alsop 
Riley. Third edition. Pp. xxxvii+-851. (London : 
H. K. Lewis and Co. Ltd., 1988.) 50s. net. 


| no part of the body is the relation of form 
and function so olear as in the central nervous 
system. Modern neurology owes its present 
position to advances in knowledge which have 
come from many sources. Comparative anatomy 
has shown clearly how the brain has altered ant 
eipcreased in size with the gradual evolution of the 
' mammalian series, and the addition of new centres 
to the primitive brain can usually be correlated 
with changes in the Rabite or reactions of the 
new.species. Anatomista have aided in the 
understanding of thé human brain by two further 
lines of approach. Embryological investigation 
has helped in outlining the various components 
of the bram and, by a study of the gradual 
myelinization of tracts, has correlated structure 
ith fonction. Finally, histological investigations 
ve shown that different parta of the nervous 
contain highly differentiated oells, and 
ical areas outlined by histological means 
sve been found to subserve different activities. 
a the other hand, detailed study of the functions 
' the central nervous system has helped, in 







and on clinical observation of patiente 
ic nervous disease. 


w 


Profs. Tilney and Riley, in their book, founde 
on & clear understanding of this infportant relatic 
of form and fonction in the nervous system, ha 
provided a model for a text-book, a modal whic 
might well be copied for other systems in the bod: 
Physiology and anatomy used to be regarded t 
students as two widely separated subjectg. Th 
book provides detailed anatomical and histologic 
descriptions of the various component parts | 
the nervous system, associated in each instan 
with an account of the evolutionary and embry 
logical significance of that part and followed t 
an account of ite function, besed partly c 
physiological principles, but illustrated by olmio 
syndromes. Case reports, used throughout tl 
book, indigate to the student how depende 
diagnosis eis on a knowledge of detail, and ser 
as an excellent imtroduction to the study | 
neurology. 

To a olear account of the spinal oord az 
the simple reflex aro, the authors gradual 
add details of the higher structures of ti 
primate nervous and the inoreesir 
completity of the control of the simple reflex, t 
the addition of new association tracts, both senso 
and motor, is easy to follow. The development : 
the cerebellum and ita function in-the ‘synerg 
regulation of muscular patterns’ is particularly we 
described. 


Perhaps the most interesting sections of tl 
book are those dealing with the cerebral corte 
The evolution of the cerebral hemispheres is se 
in its highest form in the human brain, and, follor 


-ing a full account of the cortical localization of bo 
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notor and sensory functions, the authors discuss 
he welding of the various afferent stimuli into 
sognition, based on memory of similar sensory 
patterns previously received. From this cognition, 
shey follow the development of motor incentive 
patterns leading to activity, personality and 
«ntelligence. The authors reveal themselves as 
followers of the ‘behaviourist’ school of psycholog- 
usta, explaining individualism largely on the basis 
of previous experience. They show how the 
structure of the silent parts of the cerebral cortex 
amight well subserve such a function, but the exact 
-oorrelation here of form and function must await 
fuller clinical, or perhaps psychological, analysis. 
A few minor defects detract little from the 
achievement of this book, which is now in ite third 
edition, but may be noted for possible correction 
in the further editions that will be called for. It 
is doubtful whether the “venosity’’ of the blood, 
rather than its carbon dioxide content, oan be 
considered the chief source of stimulation of the 
respiratory centre, and Cheyne-Stokes respiration 
can no longer be regarded as due to a “‘vascular 
ee eee cere eee 
cause its exhaustion 
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The illustrations in the book are excéllent. They 
show clearly the pomts referred to in the text 
and, by their number, aid the reader in ftllowing 
the complex pathways as they track thropgh the 
nervous system. The photographs of clinical 
oases, however, fall short of the high standard set 
by the other illustrations. It would be a diagnostic 
feat to recognize Fig. 568 as a oase of juvenile 
paralysis agitans, and a more typioal pictare of an 
acromegalic should not be difficult to find. The 
authors state that m this edition an attempt has 
been made to reduce the bulk of the book and 
certain sections have been eliminated. In a book 
of this size it is a pity that space could not be 
found for a more detailed account of the cerebro- 
spinal fluid and of the syndromes related to the 
obstruction of the various componente of the circle 
of Willis and other arteries supplying the brain. 

‘These are, however, minor pointe. Profs. Tilney 
and Riley have produced a book which will remain 
a classic, a fine introduction to the intricacies of 
neurology for the student and an invaluable work 
af reference both for anatomical detail and as an 
aid to the clinician attempting to localize baffling 
physical signs. M. L. R. 


A CENTURY OF BRITISH PHILOSOPHY 


A Hundred Years of British Philosophy 

By Dr. Rudolf Metz. Translated by Prof. J. W: 
Harvey, Prof. T. E. Jæsðp, Henry Sturt. Edited 
by Dr. J. H. Muirhead. (Library of Philosophy.) 
Pp. 
New York: The Macmillan Oo., 1938.) 258. net. 


"TH prodigious output of philosophical litera- 
ture in Great Britain during the last hundred 
years makes it difficult for one to attempt a 
thorough examination of the various currents 
cutting across the field of speculative thought. 
. Such an attempt involves a mastery: of the > manifold 
windings of that thought itealf and a spiritual 
oe with ite disti representa- 
tives. A British scholar might have found it 
difficult to undertake such a task: living in the 
very atmosphere he would have to analyse, he 
_ might feel perhaps a lack of perspective for an 
unbiased outline of the controversial object of -his 
iuquiry. 
It was left to a German scholar to provide us 
with a detailed account of the development of 


contemporary British philosophy. Though his 


28. (London : George Allen and Unwin, Ltd. ; 


book was originally written in German for the 
benefit of his own countrymen, if has aroused the 
‘Interest of the editor and publishers of the “Library 
of Philosophy” and it has prompted three emimané 
British scholara to undertake its translation as a 
pure labour of love. The English translation, 
whioh amounts to a correfted and enlarged version 
of the original edition, brings the bibliographies up 
to date and oontsins valudble additions of new 
material, such as the enlargement of the sections 
on the Oxford moraliste and the Logical Positiviste. 
All these facts speak for the excellence of this 
work, which can be recommended not only for the ` 
accuracy of its information, but also for the 
candid opinions expressed on the leading philo- 
sophers of our time. 

There are two parte in this book. The first ons 
deals with the older schools of thought in the 
nineteenth century, such as the Soottiah philo- 
sophers, the utilitarian-naturalist thinkers, and the 
group interested in religious philosophy. Although 
these, schools are known in their main features, the 
general reader will find a new interest in tham 
on account of the fresh material introduced by 
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the systemafio treatment of all their individual 
representatives. 

The niain attraction of the book, however, is 
the second part, which deals with the recent achools 
of thought, and which covers nearly three quarters 
of the volume. Beginning with the revival ‘of 
interest in speculative problems initiated by 
Coleridge, it brings us down to the present day, 
through a panoramic display of the neo-idealist 
movement, pragmatism, the older and the new 
realism, mathematioal logic, the philosophy of 
natural science, psychology and the philosophy 
of religion. 

The older gronp of British idealists, such as 
Coleridge, Carlisle, Hamilton, Grote and Jowett, 
paved the way for the introduction of the German 
masters into our own philosophy. With Green and 
Caird, the powerful momentum of the thought of 
Kant and Hegel communicated iteelf to a variety 
of group of thinkers. Towering above them is the 
outstanding figure of Bradley, who has exercised a 
profound influence on our generation. Bradley's 
construction of the world begins with immediate 
sxperience, in which are combined feeling, know- 
ng and being. The categories with whioh 
he mind tries to grasp reality are m them- 
alvea mere appearances, though they may have 

place in reality as fragmenta of it. But, the 

timate and all-embracing reality is the absolute 

“the spirit, which comprehends and oompletes 

finite experiences and appearances, and whiab 
ay be known through the ascending degrees of 
lity, each fragment of which is dovetailed in 
tger one until the absolute is reached. Similarly, 
the field of action the self-fulfilment of the 
vidual makes ¿him gradually conscious of the 


lote through his assimilation of wider social 


3, the mutual relations of which account for 
luties and obligations. 

his absolute idealism, Bradley is followed by 
iim and Bosanguet? who defend thought as 
hway to absolute reality. Closely related 
this group are the Hegelians, like Baillie, 
ne, Mackenzie, Muirhead and Smith. With 
al idealism are connected the names of 
+Pattison, Rashdall and Sorley. The 
strain is also found in the works of 
-Carr and Hoernlé, and especially of lead- 
of science like Eddington and Jeans, who 
;onceive the world of matter as something 
independently of the mind. Compared 
e dogmatic pronouncements of their 
stio predecessors fifty years ago that 
one was real, this attitude is particularly 
5. It is fair to add, however, that all 
do not share these views. Writers like 
the realist thinkers attempt a different 

ion of the physical world. 
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The antagonism between spiritualism anc 
materialism is more pronounced in the oon- 
troversies about the philosophy of animate Nature. 
which keep alive the old feud between vitaliste 
and mechaniocista. The latter favour the view that 
life is a by-product of blind processes of doad 
matter; while the former maimtain that life is 
something fundamental and creative, exhibiting ite 
own purposes and ends. Hogben believes that 
there was never a time when biologists entertained 
more confidence in the usefulness of classical 
physico-chemical methods as instrumenta for 
arriving at predictable oonclusions about the 
behaviour of organisms. Woodger goes even 
further by applying to the study of biological 
questions physical methods and an appropriate 
notation of mathematical logio leading to a 
gradual displacement of the notion of ‘stuff’ by 
that of ‘system’; so that the notion of protoplasm 
or living matter will have to go the way of 
hereditary substance, if the biologists can learn 
to think of cells more in terms of systems and 
less in terms of stuff. 

Against these mechanistic views, Thomson and 
J. 8. Haldane claimed the independence of biology 
from physica, while admitting that the advances 
of physics during the present century have made 


- it much easier to realize the true relations between 


these sciences. Thomson defended a “methodo- 
logical vitalism” in which the physico-chemical 
phenomena of living organisms and groups cannot - 
find a complete explanation without the biological 
concept of the organism as a historio being in 
which a racial as well as an individual past lives. 
J. S. Haldane went much further in maintaining 
that the mechanicist conception has bean upset 
by the discovery that atoms are not mere inert 
alastio bodies, but centres of intense specific and 
persistent internal activity,’ and, that on this 
internal activwty their physical and chemical pro- 
perties depénd. Atoms seem now to have pro- 
perties similar to those which are attributed to 
living organisms as co-ordinated wholes. Hence, 
if biology may retain the old physical and mathe- 
matical conceptions for practical purposes, the 
more fundamental of these very conceptions are 
assuming characters similar to those of biology. . 
Tt may be added here that a remarkable feature of 

the philosophy of both these eminent representa- 
tives of vitaliam is the indispensable part which 


-God plays in their world-view. 


It is as & reaction against idealism that the 
realist movement began- in 1903 with Moore’s , 
famous essay “The Refutation of Idealism”. In 
his defence of the objectivity of the externab 
world, the existence of values and the external 
character of the relation between subject and 
object, Moore was soon followed by an inoreasmg 
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umber of thinkers such as Russell, Johnson, 
oseph, Roas, Price, Wilson and especially Alex- 
nder, Lloyd Morgan and Broad. With these 
«st three thinkers is connected the ‘theory of 
emergence, which develops the view that phynical 
vents manifest an ascending hierarchy of kinds of 
selatedness in the case of the various strata of 
xistence. Emergence is the explanatory principle 
vhich accounts for every advancing stage of oom- 
slexity into the peycho-physioal world. The 
«chnical aspect of Lloyd Morgan’s world-desorip- 
sion is supplemented by Alexander’s view that 
mergence stirs the spatio-temporal ultimate 
tuff of reality and thus produces in succession the 
‘arious ontological details of the world, from the 
tomio events of the physical nature to the 
mergence of deity. 

A different realist strain pervades the oonoep- 
ions of Russell and Whitehead, with whose names 
3 connected the epoch-making “Principia Mathe- 
natica’’. This work orystallized the long contro- 
rersies on the significance, the methods and the 
eoutual relations of mathematics and logic. It is 
also a permanent source of Inspiration to a score 
if logicians like Wittgenstein, Stebbing, Ramsay, 
Braithwaite, Heath, Mace and others. Russell’s 
spistemological realism, however, becomes a 
neutral monism’ in so far as it considers the 
«ltimate stuff of reality as neither mental nor 

«aterial, but neutral ; while his analysis of our 
somplex experience breaks it into ‘atoms’ and has 
«0 be expressed as a ‘logical atomism’. Whitehead’s 
thilosophy becomes also a kind of monism with 
ais explanation of the dynamic effort of the world 
passing into everlasting unity, and of God’s vision 
,ooomplisRing his completion by absorbing the 
world’s multiplicity of effort. 

It cannot be said that all realists agree about 
the various problemas of philosophy ; sgme of them 
even go dangerously near idealism, in, spite of 
common attitude to the. fundamental problem 
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of knowledge they profess. It is difficult to - 
see, however, how their generous efforts can bear 
fruit when one takes into account theip tacit 
acceptance of Hume’s criticism of the fundamental 
notions of philosophy. Without the secure founda- 
tions afforded by such notions as substance, 
causality and deity, it is almost hopeless to build 
permanent constructions on such vague concep- 
tions as ‘the ultimate stuff of reality’, ‘enduring 
events’, ‘emergent qualities’ or ‘progressive deity’. 
If we submit these conceptions to ẹ destructive 
analysis, would we not run the risk of seeing them 
also dissolve into nothingness } Scepticism and 
realism cannot thrive together; and, after all, 
realism cannot expect to win the fight for suprem- 
acy by surrendering ita best weapons before the 
battle is jomed. 

Various practical characteristics and national 
peculiarities stand out from a close study of oon- 
temporary British philosophy. Individualism, 
distrust for comprehensive systems, empiricism, 
optimism, and in some cases mysticism, are among 
the most prominent. The fusion of these qualities 
with the traditional British common sense, has 
promoted a friendly relationship between philo- 
sophy, religion and the positive sciences. Indeed, 
without the theoretical and practical data of the 
scienoes and of religious experience, philosophy 
alone could neither undertake conclusively its 
scrutiny of reality, nor carry our minds to the 
highest flights of purposive thinking. There is no 
resson why philosophers should reject the oon- 
clusions of faith while they welcome the reéulte of 
experimental science. The world-view of philo- 
sophy embraces every aspect of buman activity. 
British, philosophy will no doubt be judged by 
future generations according to its power Pe 
promote and maintain oo-operation with bot 
religion and science. The trend of English thought, 
as it is excellently outlined*in the present volume, 
bears out this belief. T. GREENWOQD. 
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MANAGEMENT :THEORY AND PRACTICE 


The Principles of Rational Industrial Manage- 
ment 


By James J. Gillespie. Pp. xv+229. (London: 
Serene ia eee Ltd., 1938.) 10s. 6d. 
net. 


© BOOK which claims to be “the boldest and 
‘most vital contribution to management 
thought in the past decade” must expect to be 
judged by a high standard. Unfortunately, what- 


ever may be the intrinsic merits of this study, it is 
decidedly marred by jargon which both obscures 


the meaning, and occasionally descends to the 


coining of words. Nor can it be said that the 
author contributes anything that is very novel to 
management theory or practice. The limitations 
of scientific management in the narrower sense 
have been widely recognized in recent years. The 
social aspectsa- of management and the socia! 
responsibilities which industrial leadership involve 


4 
are being increasingly recognized, as well as the 
service basis of industry in ita truest sense. What- 
ever mistakes have been made in the past, and 
however far industry may need to go in the future 
to link wp ita economico and social functions, it is 
large alaim that rejecta entirely the term ‘sciantific 
management’ in the way that is done by Mr. 
Gillespie, and substitutes for it what he describes 
as ‘Tational management’. His claim is unlikely 
to be acoepted without demur by many concerned 
with the theory or with the practice of management. 

When this has been said, however, it must be 
admitted that the author has written a stimu- 
lating book. ‘Those who have the patience and 
perspicuity to penetrate the jargon in which some 
of his chapters are clothed will find much to repay 
them. Without detracting from the value of the 
scientific method, Mr. Gillespie indicates ita limita- 
tions, particularly in the analysis of phenomena 
which involve social and economic factors. The 
failures of scientific management mdeed arise not 
so much from its methods ar tools, as from the 
narrow outlook with which it has sometimea been 
applied. Mr. Gillespie shows very olearly the 
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importance of the other elements which may 
involved in the situations with which managem 
in industry is confronted. He indicates, too, h 
much industry itself has to hope from advan 
in the social gaiences, es well as from the utilizat 
of the physiological and psychological di 
acquired, for example, by such investigations 
those of the National Health Research Board a 
the National Institute of Industrial Psychology 

The author includes a highly suggestive seot: 
on leadership and lays a timely emphasis on ` 
importance of the principle of authority. « 
obedience in management—not only the obediai 
of authority by employees, but also the obedience 
management itself to the whole purpose wh 
industry is serving, no leas than to the regulati 
laid down by itself. Mr. Gillespie undoubte 
writes with vision but the book would have gair 
in value not only by some attempt to avoid jarg 
but also if the numerous cross-references to 
found in some of the chapters had been collec 
in a systematic bibliography as a basis for 1 
wider reading which the volume might v 
stimulate. R B 


l GRAHAM LAND 


outhern Lights 
_ ae Official Account of the British Graham Land 
cpedition 1934-1937. By John Rymill, with 
o Chapters by A. Stephenson, and an Historical 
roduction by*Hugh Robert Mill. Pp. xv+206 
0 plates. (London: Chatto and Windus, 1938.) 
6d. net. 


OUTHERN LIGHTS” is the record of just 
over two yearse work in the Falkland 
ids’ Dependency of South Shetland by an 
dition which was probably the largest in the 
ont style, wherein every member is a volunteer 
ften a material contributor to the expedition. 
___ «reat value of the book lies in the amount of 
of method contained in it and in the 
istration of the manner in which experience, 
ought and choice of the correct means can 
the success of polar journeys. In addition, 
«rectly emphasizes how such a mode of 
ch will avert ‘adventures’, so many of 
it may be suggested, are induced by those 
perience them. 
augh it may be labouring a well-recognized 
<<, is as well to emphasize the fact that in 
+ of work, serial survey, valuable as it is, 
supparted and checked by ground work, 
is demonstrated almost with violence by 


the contrast between the present map of Grah 
Land and ita more immediate predecessor. (Th 
is here, indeed, an aspect of the first principle 
wartare—that the final decision depends 
occupation by the poor infantry.) The sledg 
parties attained the success they deserved for tk 
efforts in a country of almost unnatural savag 
and, it may be added, beauty. 

There is fiaturally and properly no more tl 
passing reference to the scientific resulta, and 
may look forward to the publication of them w 
interest. The finding of fossils in Alexande 
Land is of great importance and at once remi 
one of the collection made by the Nordenskj 
expedition on the other side of the igneous ro 
which form the visible mass of Graham Land. 
is known that very substantial collections and d 
were acquired by the biologists, and it is to 
hoped that one or two of the fifty-two aeropl 
flighta were devoted to elucidating the obso 
problems connected with the breeding of 
crab-eating seal in the pack. 

_ Although the style is rather pedestrian, — 
Rymill is to be congratulated on the productiot 
a very useful book and algo for not having ador 
himself with laurels, or a cap and bells. 


J. E. E 
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FACTORS IN POPULATION GROWTH a 


‘he Natural History of Population | 
y Raymond Pearl. ity of London: 
teath Clark Lectures, 1937, delivered at the 
ondon School of Hygiene and Tropical Medicine.) 
‘p. xii+416. (London: Oxford University Prees, 
939.) 10s. 6d. net. 


eee student of population problems has 
received recently many additions to his 
brary, and the appearance of yet another volume 
light fail to arouse interest unless it ocontamed 
-w facts or presented the known facta in a freah 
wht. “Prof. Raymond Pearl’s book on “The 
Jatural History of Population” may justifiably 
Maim to do both. Although some preliminary 
sults of the researches which are described have 
een published in reports of the Milbank Memorial 
‘and, no comprehensive acoount of the work 
«hich formed the basis of the author's Heath 
lark Lectures in Lohdon in 1937 has been avail- 
‘ble hitherto, and it is to be weloomed. 

This investigation of the prevalence and effective- 


1e88 of contraception in twenty-six American . 


tities was based upon information obtained by 
medical officers from 30,949 women free from 
disease who gave birth to children in the obstetric 
lepartmenta of 139 hospitals in those cities during 
£931-32. Unlike previous data on this question, 
she material is not biased by having been collected 
m birth-control clinics but, as the author has 
taken gregt pains to show, may be regarded as 
Kairly representative of odnditions in the urban 
population of the United States. It necessarily 
excludes, however, the histories of wothen who 
were infertile by reason of complete success of 
contraception or for other reasons, and thé material 


is likewise overweighted by the more fertile women, ` 
but the latter defect has been overcome to some - 


extent by separate treatment of the primiperous 
and multiparous groupe. 

Prof. Pearl approaches the general problem of 
fertility from the point of view of the biologist 
and biometrician, and he has not hesitated to 
include on his questionnaire and to reduce to 
numerical terms most of the important factors, no 
matter how intimate. Whether we like this or 
not, it is only by this means that the intellectual 
fog surrounding the real causes of the recent 
decline in the birth-rate is likely to be dispelled. 
It is necessary to remember, however, that answers 
to questions of this kind may not be true answers, 
and that the deviations from truth will not 
neceasarily cancel out when mass statistics are 


t 


prepared from them. Psychological factora such 
as personal pride may lead to conscious or un- 
conscious exaggeration for some questions and to 
understatement for others, and the book leaves m 
the mind of the critical reader some doubt as to 
whether adequate allowance has been made for 
this. A probable understatement of the frequency 
of induced abortion is admitted and recognized, 
but the possibility of overstatement of their marital 
activities by the married persons who provided the 
information needs to be considered, before accept- 
ing the conclusion that the average chance for a 
woman of reproductive age that conception will 
result after a single attempt is as small as 1 in 250. 

In the material analysed, about 46 per cent of 
the white married women admitted or were 
believed to have practised contraception. When 
divided according to economic status, the pro- 
portion increased from 30 per cent among the 
poorest group to 80 per cent among the well-to-do 
and rich. It is estimated that in the general 


population from which the sample was taken the 


proportion was 55—60 per cent. The class differences 
in fertility are similar to those met with in Great 
Britain, and it is concluded that the chief factors 
responsible for them are the increase with advancing 
economic position of (1) age at marriage, (2) pre- 
valence of contraceptive efforts and (3) the effective- 
ne of these efforte. 

The observed differences between the fertility 
of Negro, native born and foreign born white 
women cannot be explained satisfactorily by birth 
control, however, and the author’s conclusion thak e 
the steady decline in fertility which recent years 
have witnessed within each class of the dora 
is not due solely, nor perhaps even primarily, to 
the increase in conscious contraceptive practices, 
seems to be justifiable. The great changes in mode 
of life which have resulted from the present type 
of civilization must have affected the urge for 
‘reproduction in many ways, and may have pro- 
duced an unoonscious diversion into new activities 
and interests of a great deal of vital energy which 
was previously directed to this end. It may now 
be too late to prove for the white races how 
important a factor this has been in bringing abour 
the great fall in the birth-rate, since the compara 
tive data of fifty years ago are not available, ant 
it may be that the only way of proving it lies im 
the application of Prof. Pearl’s method of inquiry 
over & long period of time in some country where 
the process of ‘civilization’ according to the white 
pattern is only now beginning. 
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NEW RESEARCHES IN STEEL METALLURGY* 


By Dr. W. H. HATFIELD, F.R.S, 


DIRECTOR OF TEE BROWN-FIRTE RESEARCH LAPORATORIES, SHEFFIELD 


RR ESEARCH in steel metallurgy is directed in 
the main to three principal aspects: (a) 
elucidation and improvement of the processes of 
steel manufacturé and manipulation ; (6) mvesti- 
gation of the properties of steel under variable 
conditions approximating to those of service ; 
and (c) exploration of the influence of added 
elements and of the effect of heat treatment m 
advantageously modifying the properties of steel 





Fig. 1. 
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of materials, and such demands, as I hope I shal 
be able to show, have drawn us along from one 
‘development to another. It is instructive, for 
example, to compare the composition, microstruc 
ture, and properties of a marine engine crankshafi 
made from ductile Siemens Martm steel, wrth a 
modern aero engine connecting-rod made from 
alloy steel produced im the electric furnace (Fig. ] 


and Table 1). Of course the former is & massive 





i] 
SrRUCTUBR OF MARINES ORAMXBSHATT, X 100 (left); AND ANBO WYGINE OONNMOTING-ROD, x 500. 


producing those best required under (b). It 

n truth be said thet great progress has taken 
under each heading of late years. f 

+ progress of steel metallurgy is perhaps 
d at one of ite industrial maxima in the 
produced for the aero engine. Enterprising 
laginative engineers like Dr. Fedden with 
zine developments must, indeed, demand 
nd more of us in strength and reliability 


PROPMRTING OF TYPICAL ANEO OONKECTING- 
ZOD AND WANIWR CRANKSHAFT 





(iday svrenmg discourse delivered at the Royal Inettikon 


structure, not-highly streased, whilst the latter is 
amali and ght in construction and very highly 
stressed. - l 


MANUFACTURE AND MANIPULATION 


It will be sppreciated that in studying the 
refining process the physical ohemistry relates to 
very high temperatures. What are the actual 
reaction’ between the liquid metal and the super- 
imposed liquid slag? The refined liquid ‘steal is 
poured into the mould and freezes. Liquid steel 
being a solution of various elements or their 
compounds in iron, whioh by differential freezing 
solidifies into a crystalline mass quite heterogeneous 
in character, one of the principal studies of recent’ 
years has been the determination of the nature 
and degree of this heterogeneity sa affected by 
process, composition and conditions of casting. 
Ingots of various gizes and shapes in various 


rr nn 
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steels have been sectioned and the implications 
of this heterogeneity in the forged or rolled product 
have been studied in order that the most suitable 
ingot as regards process, form and composition 


oan be selected. 


rrr tek 


As a result of the reactions of the steel-making 
process, the liquid steel oontains disseminated 
through it small quantities of oxides of silicon, 
iron, Manganese and other elements, but during 
the cooling and freezing process these oxides 
coalesce and orientate themselves in well-defined 
design ; along with these oxides are sulphides re- 
sulting from the sulphur content of the steel. Such 
oxides and sulphides form weakness transversely 
to the direction of forging and rolling, and any 
mitigation of the trouble by reduction of the oxide 
and sulphide content is much to be encouraged. 

This problem is steadily yielding to inquiry 
and experiment, although the experimental diff- 
culties are great. The compounds in equilibrium 
or indeed in existence at 1600°C. in the liquid 

are not necessarily those encountered at 
15°C. Solubilities are different, and henoe, for 
example, the difficulties of studying the solubility 
of gases. It is important to know the oxygen 
content and its condition in the liquid steel; one 
great step forward has been the development of 
the vacuum fusion method of determining the 
total oxygen in the final steel, but we have not 
as yet quite mastered the technique of determining 


- the ferm in which the oxygen occurs. The nitrogen 


and hydrogen contents of steel are also having 
much sttention, and these, particularly the hydro- 
gen’ content, may prove of consequence. 

In small masses, modern technique gives vary 
good rqsults “as regards homogeneity, but if you 
pour 100 tons or 200 tens of liquid steel into a 
mould and allow it. to freeze, the differential 
freezing produces a heterogeneity of a more 
serious order which is clearly tranamitted in the 
structure of the final forging. If a large ingot is 
sectioned along ita axis and the plane exposed is 
studied for variable composition and segregates, 
the nature of the result of the inquiry is indicated 
in Fig. 2. 

Whether the mgot be small or very large, it 


‘haa to be heated to a sufficiently high temperature 


for forging and/or rolling. Also steel fn 

mass has to be reheated and cooled in the heat- 
treatment processes such as annealing, hardening, 
tempering ahd stress-annealing. Thus, much 
research has of -late been devoted to studying 
tam gradients withm the mass with 


, perature 
different rates of heating and oooling, the reason 


being that temperature gradients produce internal 
streeses under certain conditions high enough to 
produce rupture, and when of even much lower 
order may in part be permanent in character. 
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EFFECT OF TEMPERATURE ON THE PROPERTIES 
‘ oF STEELS 


Perhaps one of the most. complex studies is 
that of the changing properties of steel with 
varying temperature. It is of the utmost importance 
to the engineer that he should know the stresses 
the material will withstand under such changing 
and different conditions. Important steam-raising 
and power-generating units operate at tempers- 
tures up to 500° C., whilst items suoh as exhaust 
valves, superheater and furnace partes operate at 
700° to more than 1000°C. On the other hand, 





(b) 


(a) 

Wig. 2. 
180-row Incot SHOWING (a) ZONES OF VARIABLE 
(b) pisrarstrionw oF SsSGRNGATES. 
(a) The lighter the sones the lower the percen 
of the elamenta which were in solution in the liquid 

steal. (b) Streamers of segregates are shown. 


steels used in aeroplane construction and special 
engineering must encounter very low temperatures ; 
indeed, for experimental work, steel has been. 
supplied to operate at — 180° C. 

This study includes a knowledge of the pro- 
perties of steel at ordinary temperature and a- 
the special temperatures after a lapse of tim» 
comparable with the later stages in the lengta 
of life of the part under service conditions. 

To instance the nature of research in this fisd 
one must emphasize that, whereas until oompars- 
tively recent years the understanding of tae 
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mechanical pfoperties of metals has been based 
upon rapidly applied stresses at the normal 

temperatire resulting in destruction, as in the 
case of the well-known tensile, torsion, - bending 
or notehed bar impact tests, the experiments to 
which I am about to refer concern stresses of a 
known magnitude applied over long periods of 
time at temperatures well above the normal and 
in oonformity with temperatures of service. 


Permanence of form and dimensions, exoept for l 


elastio deformation under service stresses with a 
practical abeence of plastio deformation, is funda- 
mental to the suocessful operation 'of much modern 
mechanism, whereas the rapid destruction teste 
just referred to provide information of plastio 
deformation under rapidly applied streases of 
sufficient magnitude to cause rupture, which has 
little bearmg upon the problem of safety in 
design. The data really required concern the 
range of streas which oan be safely carried with- 
out producing plastio deformation in excesa of 
previously determined very small permissible 
values. 

Nearly tan years ago I put in hand an experiment 
which is still proceeding. This experiment consists 
of placing a strip of steel in tension under a stress 
f 25 tons per square inch. The material was 6 
old-worked austenitic steel with a limit of pro- 

ortionality of 27-4 tons per sq. moh and yield 
oifit of 77 tons per sq. inch. Simoe June 1929 
36 permanent extension has been ssl within 
© soouracy of measurement applied, namely, 
sensitivity of 1/40,000 of an inoh and a gauge 
igth of 8 inches. Clearly, if deformation is 
joeeding, it is at a less rate than 4 x 10 or 
:5 000,000,000 of an inch per inoh per hour, and 
nay be claimed that evidence is still laoking of 
pgo of dimensions in this case under a stress 
righ as 25 tons per sq. inch. The temperature 
his case is 28° C. and the data from the ordinary 
ile test broken at stmofpheric temperature 
led the stress employed to be selected.“ The 
Timent now constitutes a creep test over a 
d of 85,000 hours. 
th the introduction of temperature above 
in values, this phenomenon of creep becomes 
iimating one, and the problem is to determine 
stress which will not produce creep or 
nation beyond postulated values under the 
ions we are considering. The facta differ 
‘ifferent steels for the same ranges of tem- 
ve and for different temperatures with the 
steel, and therefore only selected experi- 
data oan be given to illustrate the 
iene. 
ike the range of steam temperatures and 
3 the behaviour of two steels, namely, 
-bon steel and a similar steel containmg 
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molybdenum, at a temperature of 400° O., o 
tensile tests give the following values : 


05% 


Proof 
Stace 
(ton ( 
sq. m) aq. in.) (per cant) 
Bild steel at 20°C, 80-25 b 408 
B 400° 0, 1842 $2 -Si 38-5 
seal af BO°O. 28-5 38 -0 29-0 
a » » 400°C. 20-5 36 7 30-0 


If constant values of stress are applied t 
two steels at a temperature of 400° O. 
period of 1000 hours, and oareful determi 
made of the effect of the loads, it will be fou 
deformation proceeds at stresses well bel 
tensile test yield point. With a stress of 
per square inch the mild steel creepa dur 
24th to 72nd hour period at a rate of 26 
imoh per inch per hour, and even in the & 
hour period at a rate of 1-4 x 10-*; whi 
a stress of 7 tons per square inch ofeep 
in the 24th to 72nd hour period at a 
1-1 x 10-*, and in the 500-1000 hour p 
a rate of 6 x 10>. The addition of moly] 
to the other steel enables a stress of 15 t 
square Inch to be sustained with a rate « 
of 1-25 x 10 in the 24th to 72nd hour 
and so low a rate as 1-4 x 10~ for the & 
hour period. Thus, it is shown that, | 
experiments of this character, the influ 
added elements is determined as regards 
important characteristic of the material. 

The results of experiments conducted . 
peratures of 900-1000° C. over very long 
of time will be of interest. A heat-resistiz 
that is, a steel having the necessary re 
to oxidation as well as some strength 
temperatures, containing® carbon 0:21 p 
nickel 12°32 per cant and chromium 21:09 y 
was maintained under a load of 280 Ib. pa 
inch for the @eriod of 10,000 hours at 
The load produced an initial rate of cree 
diminished with time to a value of mi 
which became constant after about 200 
Over the whole period of 10,000 hours the: 
permanently extended in length about ( 
cent. 

The microstructure in Pig. 3 (a) is tha 
test piece hs not exposed to the high temp 
whilst (b) illustrates the change in structt 
the 10,000 hours exposure at 900°C. 
atmosphere; (c) illustrates the structur 
the surface, and it is seen that oxidation hi 
place, but must have been slowed up 
protective oxide formed during the expos 

This experiment shows that with this ste 
these conditions the rate of creep does 
to a constant minimum rate, but that,- 
oreep or deformation under the applied stx 
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continues at that rate. Similar experiments 
indicate, however, that the course of this particular 
experiment is not always repeated. 

Such long time teste are quite impractical as a 
means of comparing the creep properties of large 
numbers of alloys. This was foreseen many years 
ago, and a short time test, extending over & period 
of only three days, was devised, which is applicable 
to the whole range of temperature from 300° C. 
to 1000° C, and has been used on an extensive 
scale in the testing of many alloys. The applied 
stress is permitted to produce deformation over 
the first 24 hours not exceeding 0-5 per oent of the 
gauge length, but during the next 48 hours no 
further change in dimensions shall take place 
within the acouracy of measurement, which is to 
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Tanta % Byrecr oy composrrtoxy UPON ‘ORNEP’ OHARACTERINTIOS 





steam practice range of temperatures, whilst 
Table 3 gives comparative data for a number of 
steels within the higher range of temperature. 
One important line of investigation concerns the 
effect of exposure to temperature for a long time 
upon the mechanical properties of the steels. 





Fig. 3. 


Eyrecr or PROLONGED mxrosuRB aT 900°C. 


OW WICROSTBOOTURM OF A HEAT-RESISTING STEEL. 


(a) Before exposure ; (b) after exposure for 10,000 hours ; (6) edge after exposure for 10,000 hours. AD x 100. 


1/40,000 moh. On a gafge length of two inches, 
this is approximately equivalent to one millionth 
of an inch per inch per hour. The maximum stress 
not producing a deformation in excess of that 
so postulated has been named the tinte yield, and 
produces data whioh can be interpreted usefully 
with the assistance of data for longer period and 
more sensitive experiments. Table 2 schedules 
resulta on different steels obtained within the 


TABLE 3, pian e Meat 
. JÈ ii sm0 Ln 


Id (28/32 ton) steal 84 250 — 
chromium stainless steal 0 28 32 250 
minon—8% chromium stael 0:33 0-64 
ebromtum steal 0°41 2-3 

18 ote ae niokal steel 0-12 6-7 175 

13% ochromtun—14% nickel-—3% tung- 

stool 0-08 35 35 

25 praia ET nickel steel 0-22 5-1 

23% dromm% niekel—<4% tung- 

stoti O-41 20 


‘ i 
Extremely important mechanical units have to 
operate for a life of many years at elevated tam pere- 
tures, and owners are not very free in scrapping 
valuable perts so that testa oan be made to see 
whether the mechanical properties of the materials 
are being maintained. “ 

Some time ago we installed substantial furnaces 
for long-time experiments of this character and 
have many steels exposed, for example, at 400° C., 


CREB?’ ATRANGTH OF MPACLAL STALYL ERS AWD 


reels, 


1100* 1200° 0. | 400° 500° 600° 700° 900° 1000° C. 
— — 8 4 1 w a l 
2 — |i SE 1850 240 125 

76 — |49 4 1 30 1% — — 
5-7 19 |17 1k 1 330 850 200 8 70 
750 — 11 5 23 1000 20 7 
~ we 8, 3 H 800 190 70 
11 31 |13 1% 900 t0 70 
15 «61,000 |19 n 4 1f «1,200 290 00 


“Boalng” mder expressed in nnlligrams per sq. om. Increase in weight. 
“Creep” strength expressed in tona/eq. Inch abore 1 ton and in Ib.jeq. Inch below. 
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450° C. and 500° C. Each test piece is substantial 
in size and enables a very complete study of the 
material to be,made. Samples of a particular steel 
arestakerr out after one month, six months, twelve 
months, and so on, and already valuable data have 
been. derived. 

We have already found that some steels maintain 
their properties ; others, whilst maintaining their 
tensile test values, offer leas reaistanoce to notched 
bar impact fracture, and others by a type of 
precipitation proceeding even after twelve months 
exposure have a progressively increasing strength 
and a decreasing ductility; Testa done at narmal 
temperatures after exposure are not an adequate 
indication of the actual properties at the elevated 
temperature at which they have been exposed, 
and therefore since the temperatures selected 
simulate service conditions, the mechanical tests 
are also being performed at these temperatures. 
In the main, the experiments to date indicate a 
more ductile condition at the temperature than in 
the cold. 

EFFECTS OF ALLOYING OTHER ELEMENTS 

The metallurgical processes in industrial use 
produce in bulk an impure iron, that is, mild 
steel, which is iron with a residual carbon content 
of 0:10-0:20 per cent and a residual manganese 
pontent of 0'40-0°8 per cent, having very useful 

nechanical and fabrication qualities for structural 

~nrposes, marine engineering and many other 
purposes. By increasing the carbon content the 
Btrength of the steel is increased and its duotility 
mocreased, but qualities suitable for rails, tyres 
=t even tools are so pre 

The multiplicity of alloys which it would be 
cesary to make to exploit thoroughly the 
pwesibilities of the influence of added elements is 

vious, and, therefore, it is clear that only the 
— age of the subject has yet been explored. Much 

joes, however, has been achieved. 
High tensilo steels aro available through the 
[nence of small quantities of added elements, 
the more outstanding advances relate to the 
mence of larger additions of the special elements. 
high percentage of nickel produces a steel 
m a very low coefficient of expansion, whilst 
un percentages of nickel, manganese and 
menium enable steel to be produced with a 
coeficient of expansion comparable with 

of the aluminium alloys. 

percentages of cobalt, or of nickel and 
ium, enable permanent magnets of amag- 
high coercive force to be produced. The 


“moe of small quantities of chromium and 


pemium ensble hardened surfaces to be pro- 
. by the influence of ammonia at temperatures 
as 500°—550° C. 
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High manganese content produces a steel of 
excellent wearing properties under abrasion, whilst 
high ohromium or high chromium and nickel oon- 
tents produce a range of steels which are rust- and 
acid-resisting. Add to the last category other 
special elements and the interesting heat-resisting 
steals are produced which not only resist scaling 
at high temperatures, but have also considerable 
strength under such conditions. 

Perhaps the most outstanding achievement of 
recent times is the development of the rustleas and 
heat-resisting steel metallurgy. Brearley in 1913 
had shown that a stainless knife could be made 
by hardening and tempering a steel containing 
13 per cent of chromium. This led to the search 
for steel which was rustleas in the ductile condition, 
and so the 18 per cent chromium, 8 per oent 
nickel, and the 12 per oent chromium, 12 per oent 
nickel, and other combinations were produced. 
Such steels are indeed stainless under normal 
conditions, and form the basis now of a great 
industry. 

One is invariably asked, Why are the rustless 
steels yustless? The answer is, that they are 
cases of passivity, induced by composition and 
normal environment in the production of a passive 
external film. This is in part proved by the faot 
that under certain conditions local corrosion will 
take place even with so defined rustiess steels, as a 
result of shielding action. Shielding action is the 
effect of a deposit of material resting on the surface - 
of the steel, which by its presence partially or 
completely prevents free acoees of oxygen to this 
surface of the steel, and thereby retards or prevents 
the repair of any minor breakdown of passivity. 
It is obviously necessary, in order that ogrrosion 
should develop, that the shielding agent should not 
entirely prevent acoess of the corroding solution. 
Such a conception is in line with the explanation 
which Faraday advanced in 1836 in explanation of 
the chemiodlly induced passivity in the case of 
ordinary iron surfaces; he visualized that ‘‘the 
garface of the iron is oxidized on the superficial 
particles of the metal and in such relation to the 
oxygen of the electrolyte as to be equivalent to 
oxidstion.” It was left to Dr. Ulick Evans to | 
isolate such passive films. 

The following experiment has reference to the 
gradual and visible thickening of this passive film 
under rather special conditions with time. In 
December 1924 (more than fourteen years ago), & 
oylmder of plain 18 per cent chromium, 8 per oent 
nickel steel was placed in a bottle of nitric acid of | 
strength sHghtly higher than 1-20 sp. gr. After a 
year or two a clouding of the surface was noticed, 
and, accordingly, in June 1928 a second cylinder was 
immersed under similar conditions ; agam the same 
affect was noticed with the pasaing of time. In 
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lune 1931 a further cylinder followed. These 
hree cylinders have now been exposed for periods 
f 14 years, 10} years and 7} years respectively. 

first is covered with a dark brown film, the 
oond with a straw-ooloured film, whilst the third 


yet shows only a slight dulling of the surface. . 


is evidently slower rate of film thickening, in 
e case of the third cylinder, may be due to ite 
ving @ mirror finish as compared with a fine 
ery finiah m the case of the other two cylinders. 
The solutions were -examined in August 1938, 
and from these figures the weight of iran and of 
phromium dissolved from the oylinders was 
aloulated, and it was found that there was s 
deficiency of chromium in relation to the iron 
when the relative proportions in which these two 
slements were present in the steel were taken into 
,ooount. It was then assumed that this missing 
oh mium is present in the form of Cr,0, in the 
s on the surfaces of the coylmders, and the 
amounts were calculated. 
It is interesting to note that the caloulated 
icknesses of the films on the first two cylinderd 












several investigators for the thickness of films 


English agriculture the “Royal Show’ is the , 


D of the year, andethe occasion in 1939 is 
of special significance as it marks the oentenary of 
the Royal Agricultural Society of England. It is 
fitting, therefore, that the Show shquld be held 
during July 4-8 in the Royal Park of Windsor, 
and that the University of Reading, which in- 
creasingly plays a leading part in agricultural 
education and research, should have been invited 
to accept responsibility for the scientific exhibit. 
The exhibition in the building devoted to educa- 
tion, research and marketing was arranged by the 
Faculty of Agriculture and Horticulture of the 
University (incloding the National Institute for 
Research in Dairying and the British Dairy 
Institute) with additional exhibits by the counties 
of Buckmgham (acting in co-operation with the 
Buckinghamshire Producers) and Northampton. 
For many years, the scientific exhibit at the 
Rpyal Show has been of very high calibre, and 
this is all the more creditable when it is remem- 
bered that agricultural teaching does not lend 
itself to exhibition, and that agricultural research 
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giving a similar coloration. -In the tase of the 
third cylinder, the calculated film thickness is leas 
than the minimum thickness required to* give a 
definite coloration. z 
It was quite accidentally discovered that a 
oylinder of 13 per cent chromium steel which is 
apparently not affected by nitric acid but is 
soluble in sulphuric acid, became passive for long 
periods in sulphuric acid after immersion for a 
period in nitric acid. This obeervation was made 
some fifteen years ago and before we had obtained 
the interesting data from the three cylinders of 
18/8 material. Evidence indicates that the 
oorrosion-resisting properties of the rustless steels 
are due to the chromium facilitating the spon- 
taneous production of a protecting film of the 
necessary characteristics for resistance, whioh 
film if damaged is spontaneously renewed. 
Experimenting upon the basis of the rustle 
steel compositions, it has been found that by 
modifying the chromium and niokel and also by 
adding other elements such as tungsten, molyb- 
denum, cobalt or titanium, steels are produced 
which maintain a reasonably protective film at 
temperatures even in excess of 1000°C., and also 


i THE ROYAL AGRICULTURAL SHOW 
By Pror W. 


B. BRIERLEY 


is of a somewhat plodding nature and that it 
possesses none of the more qualities 
of research in many other branches of science. 
Each year, however, it has become increasingly 
difficult to improve on the interest of former 
exhibits or to vary them in kind, and for the 
special occasion of a centenary show the young 


` University of Reading was faced with an excep- 


tionally difficult task. It achieved a notable 
succeas due, primarily, to two facts: first, the 
entire exhibit was arranged on the central theme 
of the progress in agricultural research and its 
application to practice during the last hundred 
years, and, secondly, the individual exhibits were 
merged in a common decorative scheme designed 
and produced by the School of Art of the Univer- 
sity of Reading. The many scientific exhibits 
were excellent, but it was the happy marriage of 
acience with art which remains the outstanding 
impreesion left by the scientific building. 

In any scientific exhibition the benches are 
occupied by specimens, instruments, eto., but it is 
always difficult to know what to do with the wall 
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space. Sorfetimes it is just left as a blank and 
rather depressing area; more usually it is filled 
with graphs, tabular or textual matter which few 
people look at and which frightens many people 
away. itis, however, in the efficient and attractive 
use of wall space that the artist can render such 
valuable aid and, in the Royal Show exhibit, 
probably more people looked at the walls than at 
the benches. The scientist gave specific informa- 
tion, but the artist gave the general mental 
impreasion which synthesized the data, and which 
remained when specific facta were forgotten. 

All interested know of the serious reduction in the 
total cultivated area of Great Britain, the reversion 
of the relative importance of arable and graas, the 
fall in the cereal acreage, especially wheat, the 
partial replacement of the old root break and the 
appearance of the new sugar beet crop, and the 
increase in the acreage under potatoes and fruit, 
but few things could do more to bring home to 
the general public the reality of these changed 
conditions than the economics exhibit, with ita 
pictorial representations in the form of large 
colourful wall panels ocoupying the centre of the 
building. Similarly, » number of smaller but very 
attractive panels depicted corresponding changes 
in the numbers of dairy cows, poultry and pigs, 
and the decrease m the numbers of horses and 
sheep. A further panel portrayed one of the most 
lamentable facta of British farming, the exodus 
from the land. 

With the National Institute of Research in 
Dairying and the British Dairy Institute con- 
tributing to the exhibition, it was only natural 
that milk and milk producte should occupy a 
sorominent place, Their joint exhibit was designed 
© present a picture of the progress of dairying and 
miairy science during the last hundred years, and 
pais success was very evident. Two flanking panels, 
*1839” and “1939”, showed im vivid contrast the 
Bhange in the organization of the dairy industry 
peoring this period, and a central panel indicated 

admarks in dairyitg ; one very important land- 

ark being the foundation of the National Insti- 
te itself so recently as 1912. Other panels 
ustrated progress in more specific aspecta of 
~wearch, such as the better breeding and feeding 
dairy cattle, vitamins in-milk, and the valine 
«lean milk as food. 
Jattle have always been recognized as important 
wtock but, during recent years, the despised 
has also acquired merit and its numbers have 
espondingly increased. In pig breeding a basic 
or is accurate recording, and the importance of 
was well illustrated in a special exhibit. 
lso, during recent years, the poultry industry, 
1 the Cinderella of agriculture, has developed 
apidly that it now stands third in economic 
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importance. An excellent exhibit, backed by mos 
attractive wall panels, showed this progress anc 
demonstrated some-of the changes in poultr 
husbandry and marketing which made it possible 

But farm animals like human beings are heir 
to many maladies, and the veterinary scientis 
plays the same important part in agriculture tha: 
the medical man plays in human society. During 
the last hundred years notable progreas has beer 
made in this field, and this waa portrayed in ar 
Interesting exhibit in which particular attention 
was given to tuberculosis, parasitic gastro-enteritis 
and contagious abortion. 

An important line of research carried out at 
Reading is soil surveying, a science of pedology 
only some fifteen years old. This work was 
illustrated by some beautifully coloured mapes and 
by the -profiles of twelve different soila occurring 
in Berkshire and Hampehire. Somewhat related 
to this was an exhibit illustrating the Land 
Fertility Scheme. The Government's scheme 
came into operation in September 1937, and the 
work carried out under it has already given 
valuable msight into fertility problems as a whole 
and oertain special problems in particular. 

In all agricultural matters and problems we 
return inevitably to the soil. As St. Francis sang, 
“Praised be, my Lord, for our sister, Mother Earth, 
which doth sustain and keep us, and bringeth forth 
divers fruitas, and flowers of many colours, and 
grass’. But the soil is not just dead mater, a. 
physico-chemical system for pedologists and 
chemists to dissect. It is a vast unexplored realm 
of living things, a land of Liliput with teeming 
populations of microscopic piante and animals, 
eating, breathing, reproducing their kind, and 
fighting for existence m a struggle as relentless 
as any in our Brobdingnagian world. The moat 


‘important of these soil microbes are the bacteria 


and fungi fer, ultimately, all life and all living 
things are dependent upon them for existence. In 
two interesting exhibits, backed by decorative and 


` informative wall panels, the story of these soil 


microbes was well told. 

It would be almost impossible to construct any 
scientific exhibition relating to agriculture in 
which pointed attention was not given to the vital 
necessity of grassland improvement. Progress in 
this field was well illustrated by an exhibit ‘“I'wo 
blades of grass where one alone was seen before”, 
which showed clearly the improvement in the 
management of grassland due to the use of the 
best herbage plants and pedigree strains, aided by 
controlled cultivation, manuring and grazing. 

A complete representation of a century’s pro- 
gress in arable crops would have been extremely 
interesting, but the difficulty of showing improve- 
ment in roots rendered such an exhibit practically 
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posible. There was, however, a valuable and 
Anely staged exhibit showing improvement in 
reals, which included mature growing plants, 
«f varieties of wheat, oats and barley that were 
«trown approximately a hundred years ago 
«nd an equal number of well-known modern 
rarieties. 

With the increasing recognition of the value of 
srotective-foods, horticultural crops in many ways 
iow rival agricultural crops in importance, and 
the value of scientific research in horticulture is 
‘apidly attracting attention. Under modern 
xompetitive conditions high ity produce only 
s demanded, and this is unobtainable from 
neglected and pest-ridden orchards and gardens. 
Chis was exemplified partly in an exhibit designed 
zo stress the differences between the old-fashioned 
‘ll-kept orchard and the modern plantation run 
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on commercial and scientific lines, and partly in 
an exhibit of vegetables, salads and fruita grown 
in the intensively farmed area of Buckinghamshire. 

Finally must be mentioned the garden in front 
of the acientiflo building, which was laid out by 
the University Department of Horticulture to a 
design prepared by the Department of Landscape 
Architecture. A magnificent centre bed displayed 
the carpet bedding fashion of a century ago, whilst 
two flanking beds showed a modernistic treatment. 

The entire exhibition was a notable success, 
informative and stimulating in ita portrayal of the 
interest of agricultural and horticultural research 
and of ita value in practice, and not only colourful 
but also satisfyingly beautiful in the artistry of ita 
design and production. The exhibit waa worthy 
of the Royal Centenary Show and set a standard 
which it will not be easy to maintain. 


OBITUARIES 


Dr. W. ML Childs 
R. W. M: CHILDS, principal of University College 
during 1908-1926 and first vice-chancellor of the 
University of Reading during 1026-1929, died at his 


residence, Grimsbury Bank, Hermitage, Berkshire, on Ovary 


June 21, aged seventy years. 

- In the history of the modern English universities, 
no one has played a part corresponding at all closely 
to that of William Macbride Childs. With the 
exception of Reading, the universities which have 
arisen during the past fifty years have developed 
from earlier colleges, with an established tradition of 
teaching &nd research as the justification for their 
academic independence. But the whole history of 
the movement which created the University of 
Reading is comprised within a period of leas than 
half a century. The institution to Which Childs 
went as a lecturer in 1898 was little môre than a 
centre at which work initiated by university extension 
classes could be carried to a further stage; it had 
scarcely the rudimenta of an academic organization, 
and ita financial resources were meagre and uncertain. 
It is the supreme distinction of Dr. Childs that he 
saw the possibilities latent in this amall and anomalous 
institution, devoted his life to their realization, and 
impressed ibe stamp of his personality on the college 
and university which came into being through his 
efforta. 


Childs was enabled to succeed im what seemed at. 


first a hopeless task by the mtensity of his belief in his 
ideals, and by his power of imparting his own con- 
‘victions to others who could help him. He posseased 
the rare faculty of constructive imagination. To him, 
the ideal university was a community of teachers 
and students, informed by a life and spirit which 
transcended the achievements of individuals. From 


the pursuit of this ideal he never turned aside. But 
unlike many idealista, he bad the habit of mind 
which finds pleasure in practical details, and his 
patience could never be exhausted. He planned 
stage in the long process through which the 
college at Reading came to university independence. 
The addition of one department after another to the 
nucleus of a college with which his work began, the 
creation of an academic organization, the establish- 
ment of halls of residence for students, were all, to 
him, matters of intense personal interest. For thirty 
years he concentrated the abilities of one who was 
by nature a man of affairs upon fhe details which 
gave form and substance to an ideal. 

In course of time, the influence of Childs’ personality” 
and work spread beyond the circle of his imme- 
diate associates. It was his devotion to his chosen 
task, and the transparent sincerity of his conviction 
that the creation of a university m Reading was a 
work which any man might Be proud to advance, 
which brought to the college the andowmenta essential 
to ita growth. On the general history of the modern 
universities, his influence, though indirect, was real. 
The most origmal part of his work at Reading was 
the-establishment of a system by which all students 
not drawn from the immediate neighbourhood live 
in halis of residence. To-day, the value of life in a 
collegiate environment for studenta of a modern 
university is recognized everywhere. But when 
Childs conceived the idea of basing the University 
of Reading upon a residential system, little had been 
done in this direction elsewhere, and the opening of 
Wantage Hall in 1908 was the first effective demon- 
stration of the fact that life under conditions similar 
to those which have prevailed for centuries at 
Oxford and Cambridge was possible for studenta of 
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& modern wniversity. It was not until 1926 that 
Childs’ work was crowned by the grant of university 
independence to the college et Reading. But the 
opemug of Wantage Hall, which symbolized his most 
“significant contribution to the idea of a modern 
university, was probably the event in his oareer 
from which he derived the greatest pleasure, and it 
is the event which comes first to the memory of 
some, at least, of his ampociates of the morrow of 
hig death. F. M. STENTON. 


Prof, A. E. Kennelly 


Ws regret to report the death on June 18 of 
Prof. Arthur Edwin Kennelly, emeritus professor 
of electrical engineering both at Harvard University 
and at the Massachusetta Institute of Technology. 
He had laboured for many years enthusiastically 
and successfully to further the interests of humanity 
by lightenmg manuel and mental drudgery and 

_ promoting international co-operation for the mtérests 
of all. His work led him to associate with experimental 
and theoretical physicists, with mathematicians, in- 
ventors end engmeers. 

Kennelly was born at Bombay in India in June 
1861 of British parentage. He was educated at 
private schools in Sootland, France and Belgium, 
and for four years at University Oollege School, 
London. His first post was that of assistant secretary 
of the Society of Telegraph Engmeers of London 
(now the Institution of Electrical Engineers). In 
1876 he was a telegraph operator in England with 
the Eastern Telegraph Co. and in 1878 he was an 
electrician in Malta. In 1881 he was chief electrician 
in a cable angineering ship. In 1887 he went to the 
United States and became the principal electrical 
assistant to Thomas A. Edison, which position he 
held until 1804. In 1898 he was in addition consult- 
ing electrician to the Edison General Electtic Co. 
(now the Ganeraé Electric Co. of New York). 

In 1902 Kennelly was appointed profeasor of 
cejectrical engineering at Harvard University and 
’ occupied that chair until his retirement as emeritus 
professor in 1980. During the years 1913-24 he was 
professor of electricale engineering at the Mas- 
sechusetta Institute of Technology, eae appointed 
-meritus professor of, that Institute also 

Fram 1894 until 1908 he was in partnership with 
E. J. Houston, the firm acting as consulting engineers. 
He was president of several societies, including the 
American Insitute of Electrical Engineers, and the 
Ilhtmminating Engineering Society during the early 


years of that organization. He was also president 


af the Metric Association. 

Tn the international field, Kennelly’s services bave 
been of the highest distinction. He was a United 
States delegate to the Electrical Congreeses of 1900, 
of 1904, where he carried out the onerous duties of 
zeneral secretary, and in 1982. He was also delegate 
to the International Radio Conferences in Paris m 
“991 and in Washington in 1927, where allocations of 
radio tranamission frequencies were made to the 
rations of the world. He was a member of the 
International Committee of Weights and Measures 
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and attended the at Sévres in 1988. Durin 
the year 1921-22 he represented seven oo-cperatin 
American universities as first ‘exchange’ professor i 
engineering and applied science at several Frenc 
universities. In 1981 he gave & series of lectures i 
Japen under the Iwadare Foundation. He ha 
published many books and is the author of more tha 
850 papers, many of which were presented befor 
scientific organizations at home and abroad. He wa 
unflagging in his attendance at committee meeting 
and was the chairman of the committee on electrica 
definitions which has done very useful work. 

In 1900, Kennelly was very interested in the 
progreas made by Lodge, Fleming and Marconi ir 
wirelees transmission. When many mathematicians 
were proving that the transmission of wirelees waver 
round the curvature of the earth was a physica 
imapoaaibility, Marooni transmitted waves from 
Poldhu in Cornwall to Newfoundland. Kennelly, 
March 15, 1902, was led to believe that the 
waves were reflected by some kind of cloud 
ducing a ‘mirror’ effect which bent the waves 
the earth’s surface. Kennelly and Heaviside both 
thought of a reflecting layer of ionized gas which 
could reflect the raya. This layer has since been 


called the Kennelly-Heaviside layer. | 


In 1924 Appleton damonstrated the real existence 
of a ‘mirror’ layer. The regular variation in reception, 
as the wave-length was changed, proved its’ existence, 
and later experiments proved that there was more 
than one reflecting layer m the atmosphere. 

One of the most useful mathematical methods 
popularized by Kennelly was the use of Argand’s 
method of using complex numbers to aid computers, 
thus saving much arithmetical labour. In April 189$. 
Im & paper published by the A.LE.E. under the title 
“Impedance”, he applied complex qualities to tech- 
nology and to the extension of Ohm’s law to alter- 
nating current theory. He calls the mductance 
multiplied by an times the frequency, the “ipductance 
speed”. The impedances therefore the geometrical 
or vector sum of the resistance and the inductance 
speed. We thus find what is often called the Ohm’s 
law for ing currents, which simplifies the 
everyday theory of thé practical electrician. The 
impedance of inductive coils in series is readily deter- 
mined, and when two or more mductive coils are in 
parallel the component currents are easily found. 
This can be done both graphically and algebraically. 
In the latter osse, the solutions are expressed in terms 
of hyperbolic functions, which in the absence of 
tables are sometimes very laborious to compute. He 
therefor’ edited charts and tables of hyperbolic 
functions to several decimal places, for which there 
has been a great demand by practical electricians all 
over the world, as by the use of the tablea and 
charts there ia a great saving in the time taken by 
computers, and the socuracy required nowadays is 
much greater than that required thirty years ago.. 
They are much used in long-distance telegraphy sai 
telephony. 

Kennelly was very popular with his old deuta: 
who used to go from all perta of the world to study 
under him. I remember that before the Greet War 
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I sent one of my students who was a graduate of 
London to do research under Kennelly. He often wrote 
saying how kind the profeasor was to him, havmg him 
to his house every week and going for a picnic mto 
the country on holidays. Unfortupately, war broke 


„out and he returned to join the army and paid the 


great sacrifice. I communicated the sad news to 
Prof. Kennelly and received a long letter back telling 
how popular the student was at Harvird, and how 


‘he took a leading part in all their sports and how 


they would ever remember him. They placed a 
memorial at Harvard. 
By all who knew him, Kennelly will be sadly 


“missed, but it is pleasant to rémember that to him 


it was given to have a long and useful life spent 
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Wa regret to announce the following deaths : 


Prof. J. Grinnell, professor of zoology ang director 
of the Museum of Vertebrate Zoology in the Univer- 
sity of California, on May 20, aged sixty-two years. 
`- Mr, F. W. Jones, O.B.E.., known for his work on 
the chemistry of explosives, on June 24, aged 
seventy-two years. 

Dr. Witmer Stone, emeritus director of ithe 
Academy of Natural Sciences of Philadelphia, on 
May 28, aged seventy-two years. 

Prof. A. E. Wells, profeasor of metallurgy in 
Harvard University during 1926—81, on May 24, aged 
fifty-five years. : 

Prof. J. E. Woodman, emeritus professor of geology, 
in New York University, on May 19, aged sixty-five 
yoars. 


NEWS AND VIEWS 


Prof. V. Gordon Childe n 


Pror. V. Gorspon Camps, whose election as an 


honorary member of the Prehistoric Society of 
' Switzerland in recognition of his services to pre- 


| 


| 


historic archmology is announced, has been professor 
of prehistoric archmology in the University of Edin- 
burgh since 1927. This chair, which he is the first 


| to hold, was founded in memory of the late Lord 


Abercramby, himself distinguished as a pioneer in 
study of the Bronze Age in Europe. Prof. Childe, 


-who is an Australian by birth, has travelled exten- 


sively in Greece, the Balkans,, central Europe, and 
the Eest. His early visits to eastern European 
sites strongly: infiuenced the line of his develop- 
ment in archwological thought, leading him to 
appreciate, more fully, perhaps, than had been done 
by archsologists previously, the importance of the 
Danube Valley and adjacent regions as a key position 
in the study of European prehistory. During his 
tenure of the chair in Edinburgh, Prof. Childe has 
not only been active in promoting gen¢al interest in 
archmological studies in Scotland, but he has also 
taken a leading part in the organization of field 
research on Socottish sites. Of his own work in the 
feld, the excavation of the stone age village settle- 
ment of Skara Brae m the Orkneys ranks as the most 
remarkable revelation of a complete prehistoric 
cultural unit which has yet been made in Northern 
Europe. His contributions to the literatuse of pre- 
historic archeology are all remarkable for their 
grasp of detail, combmed with an unusual breadth 
of view in tracing the general trends of development, 
as well as for insight into the interplay of the under- 
lying forces, especially such as belong to the fleld of 
_ prehistoric economics. 


Newton's Correspondence 
Time Royal Sosioty has formed s committee for 


the purpose of collecting and publishing the whole 
of the correspondence of Sir Isaac Newton. It is 


hoped that a substantial part of the work will be 
completed. and that some of the volumes will be 
issued by the time of the celebration of the ter- 
centenary of Newton’s birth in 1942. The members- 
of the committee are as follows : Sir Charles Sherring- 
ton (chairman), Prof. E. N. da O. Andrade, Prof. 
G. N. Clark, 8ir William Dampier, Sir Arthur Edding- 
ton, Sir Thomas Heath, Dr. H. Spencer Janes, 
the Librarian of Trinity Oollege (Mr. Adams) and 
Prof. H. O. Plammer. The Council invited Prof. 
Plummer to be the editor of the correspondence and 


he has accepted this great responsibility. It is hoped 


,to obtain the co-operation of all librarians in the 


various libraries of America and of Europe, and 
notifications of any origmal letters appertainmg to 
Newton in ther collections should be sent to the 
Assistant Secretary of the Royal Society, Burlington 
House, London, W.1. 


Malaya and India: Early Cultural Relations 
CONFIEMATION of a concbusion, which ran counter 


to generally accepted opinion, as to the arehæologicel 


possibilities of Malaya im the gtudy of early cultural 
development in south-eastern Asia, has been afforded 
by the results of a fourteen months’ archwological 
investigation undertaken by the Greater India 
Research Committee during 1987-38. Excavations 
were carried out in Kedah, Perak and Johore under 
the fleld direction of Dr. H. G. Quaritch Wales, by 
whom the resulta have been described recently 
(IRustrated London News, June 24), and with the 
financial assistance of the Governments of the States 
interested. The most extensive and important of the 
excavations were in Kedah, some thirty sites, ranging 
in date from the fourth to the thirteenth century of 
our era, being thoroughly examined. - The earliest 
remains are scattered and do not suggest any very 
large settlement before the sixth century. The oldest 
site found was on an isolated hill orf the Sala River, 
some twenty miles north of Kedah Peak. Here was 
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found the massive laterite basement of a stupa and 
& small stone inscribed with a Buddhist formula in 6 
South Intian script, not later than the second half of 
the fourth century. Another stupa site to the south 
on the Bujang stream produced a sun-dried clay 
tablet, inscribed with three stanzas of a Mahayana 
text m Banakrit, which previously was known only 
In Ohinese. This antedates previous evidence from 
Sumatra of the Introduction of Mahayana Buddhism 
mto Indonesia by more than a hundred years. 


Exoayation of mounds on the site of the ancient 
city of Lankasuka revealed remains of Shiva temples 
and established the Pallava affinities of the art of 
the colonists in the seventh and eighth centuries, 
while foundation deposits from temples excavated on 
Kedah peak consisted of casketa, which, though 
undoubtedly Indian in character, are of a type un- 
known m India and are explicable only by reference 
to Java. The ruined state of the temple buildings 
made it possible to excavate the foundations more 
thoroughly than is usually possible, with the result 
that much valuable mformation as to dating and 
cultural relations with southern India was obtamed 
from this source. Hapeaally noteworthy is evidence 
of a revival of Hinduism in the eleventh to fourteenth 
centuries. These resulta, as well as those of earlier 
expeditions of the Greater India Research Committee, 
for which Dr. Wales has been responmble, suggest 
that the criticiams directed against the projected ex- 
hibition of the” art of Greater India (see Natruns, 
Jyly 1, p. 20) are outweighed by the advantages 
which will accrue to Indian cultural studies from the 
enhanced knowledge and interest in the art and 
archeology of Greater India which such an exhibition 
must arouse. This should result im stimulating 


further exploration and research. By tracing and` 


exemplifying local developments of Buddhistic and 
Hindu art, the exhibition should in iteelf supply the 
unifying link, of Which the absence has been imputed 
as one of the gravest defecte of the proposal. 


Civil Defence 


THe second Bulletin of the Air Raid Defence 
‘League gives an otutlme of civil defence in which the 
general framework is reviewed as a whole, so that the 
various technical, socfal and economic problems fall 
into their proper prospective in the defence of the 
whole living organism of a nation In & war zone. 
After discussing the nature and object of air attack 
end the policies which might be used by the attacker, 
tae Bulletin concludes that evacuation of the con- 
gasted target areas is the most radical strategic move 
aod ia called for on a much wider scale than is at 
present announced by the Government. It is urged 
that all who can should be evacuated and only special 
classes should stay.- Careful planning of evacuation 
end action before war is in being could vastly reduce 
the dislocation caused by evacuation. A priority 
eoheme, however, is required as the basis of defence 
Measures in which the proportionate risk has been 
roughly calculated on scientific principles. Bomb- 
proof accessible shelter both for work and for rest is 
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advocated for those whose duty it will be to remain 
at work in the congested target areas and for the 
protection of those engaged in running vital services 
such as telephones or first aid. For less congested 
and vulnerable areas shallow shelters of the Anderson 
or other types or strengthened basements must be 
provided, and small communal shelters or strength- 
ened basements for large blocks of fiata or offices 


are necessary. 


Tse apathy of local authorities and the lack 
Of staf for effective training are ariticied an the! 
chief hindrances to the effective utilisation of volun- 
teers m national service. The Bulletin then urges 
the nmportance of policy being designed to make the 
economic system of Great Britain strategically leas 
vulnerable. The Government should give a clear lead 
to industry to organize iteelf to meet war conditions 
and to undertake the preparation of suitable alterna- 
tive premises and services of supply and to provide 
pools of reserve plant. Similarly the mamtenance of 
food supply is of paramount importance. Reserve 
stocks of food must be accumulated and protected. 
Facilities for handling and storing food and essential 
commodities at porta at present little used but likely 
to be important m time of war in view of their opm- 
parative safety should be improved. Much of our 
present storage is m highly vulnerable positions ; 
so production of food should be greatly increased. 
Special streas is also laid upon the mobilization of 
science, the full resources of which are insufficiently 


utilized by the Government. Among subjecta for, 


urgent team research methods are food and storage, 
optical instrumenta, special drugs and ahalter prob-. 
lems. The. importance of full publicity is emphasi 
and establishment of a Ministry of Information is 
recommended. 


Earthquakes in California 

Ow the morning of J 23, an eartMquake of 
considerable intensity was felt along the whole of 
the coast of Southern California. It was particularly 
severe at Hollister and Salma, where ıt was said to 
be the worst“since 1906, though no material damage 


was done. * California is particularly prone to local | 


earthquakes and tremors, and a glance at the 
geomorphic map prepared by the Earthquake 
Investigation Commission shows that considerable 
movement has taken place from time to time along 
the great fault systems which chiefly run parallel 
with the coast line. In this particular instance it is 
difficult go state exactly where the epicentre may 
have been, but it is possible that slipping may have 
taken place along the Ban Andreas Fault which runs 
practically along the whole length of the affected 
area and lies approximately midway between Hollister 
and Salina. A second shock was felt at Pasadena 
and San Diego in the early afternoon of the same 
day. This probably had ite epicentre m the moun-- 
tainous region of Nevada; it was sufficiently mtense 
to have caused considerable damage had it occurr8d 
in a densely populated region. California has several 
seismological observatories, ao that thorough investi- 
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gations will no doubt be made of these shocks. A 
descriptive catalogue of earthquakes of the Pacific 
coast of the United States from 1769 to 1928 was 
published in January 1939 by the Seismological 
Society of America. The recorded shocks for Cali- 
fornia occupy 231 pages whilst those for the remainder 


of the coast occupy 44 pages. 


Soviet Census 


Mors complete figures relating to the census of the 


Soviet population taken on January 17, 1939, have 
been issued by the State Planning Commission of the 
U.S.S.R. The figures cover the entire population of 
the Union with the exception of the far north, where 
the census will be taken in the latter half of this year. 
The figures issued reveal that on January 17 last, the 
population of the Soviet Union numbered 170,487,186, 
including 81,664,981 males and 88,802,205 females. 
As compared with the census of 1926, the Soviet 
population has increased by 28,439,271 ar by 15-9 per 
cent, the urban population being 55,909,908 or 
32-8 per cent of the total, as against 26,814,114 in 
1926, or 17-9 per cent of the total. Owing to a typo- 
graphical error in the note which appeared in NaTuns 
of June 3 (p. 936), relating to preliminary figures of 
the Soviet vensus, it was stated that the entire 
po ion bad more than doubled. This should have 
read “‘the urban population has more than doubled”. 
The average annual increase of population m the 
U.8.8.R. during the period 1926-89 waa 1-28 per'oent. 
The increase in the birth-rate is illustrated by figures 
relating to some of the big towns of the Union. In 
1988 the average number of births per thousand of 
population in Moscow was 28°5, Leningrad 27-4, 
Kiev 27-4, Kharkov 27-7, Baku 83-9. There are 
174 towns in the U.8.8.R. with populations of more 
than 50,000; 82 have populations of more than 
100,000 and eleven have populations of more than 
half a million. The ion of Moscow has in- 


creased From 2,029,425 ing1926 to 4,187,018 in 1989, 


or by 103-9 per cent, and that of from. 
1,690,065 in 1826 to 8,191,804 in 1939, or by 88-8 per 
cent. Four towns are included in the 1989 census 
which did not figure on the geografhical mapa in 
1926, namely, Karaganda which now has” & population 
of 165,937, Magnitogorsk with a population of 145,870, 
Stalinogorak with a population of 76,207, and 
Komsomolak-on-Amur with a population of 70,746. 
During the period 1926-39, 1,586 new urban centres, 
213 of which have been constituted as towns, have 
sprung up on the territory of the Soviet 


Union. e 


Pulkovo Observatory 

Tua chief observatory in the U.8.8.R., situated at 
Pulkovo, a few miles outside Leningrad, celebrates 
the hundredth anniversary of its foundation this 
year. To-day a number of buildings devoted to 
astronomy and related sciences surround the original 
central edifice, with its circular hall through the 
middle of which runs the Pulkovo meridian, This 
hall is now used as the observatory’s museum, and 
it contains some extremely interesting exhibits, 
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“ ineluding a working model of the solar‘system, made 
by an unknown craftaman 150 years ago. Not only 
do the earth and planeta revolve around the sun in 
this model, but also the glass shade which covers it is 
utilized for representation of the stars And oôn- 
stellations. The library, situated in a gallery around 
the main dome, contains some very valuable unique 
works, including Kepler manuscripts. The Pulkovo 
Fundamental Catalogues of Stars sre widely known 
for the acouracy of the observations entered in 
them. Needless to say, thé observatory is also rich 
in astronomical photographs and similar research 
materials. At the time of its foundation the re- 
fractor installed in the observatory, one with a lens 
of fifteen inches diameter, was the largest in the 
world. It was added to m 1885 by the installation 
of another refractor with a thirty-inch lens. 


Positive Eugenic Policy 
Is his Galton Lecture, Dr. O. G. Darwin discussed 


' & positive eugenio policy (Bhugenscal News, 81, No. 1). 


He pointed out that a eugenic policy could only 
exist under conditions of civilization. In centuries 
up to the nineteenth, populations were stationary 
or increased but slowly. Then wages began to rise 
or the price of wheat went down, and with it the 
mortality rates in infancy and adulthood. It waa no 
longer easential to have a certain level of intelligence 
in order to stay alive. Natural selection ceasea to 
operate in civilization, and the thmgsa on which 
surpluses shall be spent are determined by advertise- 


_menta. The relative absence of natural selection 


inevitably leads to degeneration unless eugenio 
selection can take ita place. As regards negative 
sugenics, the propagation of mental weakness is 
much more serious than the transmission of a bodily 
weakness with a high mtellect. As regards positive 
eugenics, we need not wait for full knowledge of the 
human genetic constitution, to, construct human 
beings as an engineer constructs a bridge. Quite 
enough is already known with reasonable probebility 
for immediate eugenic action. Bohr’s principle bf 
complementarity, implying a mutual effect of subject 
and object, comes in here, The need is urgent for a 
simple national eugenio policy which will induce the 
better endowed to have larger families, and.history 
will not spare us if we do not set to work at once to 


carry it out. 


Forestry at Oxford 

A STATUTE amending the naia for the 
School of Forestry at Oxford has recently been 
approved and comes nmmediately into force. Hitherto 


_the normal avenue to the final examination has been 


a special preliminary examination of a comparatively 
simple nature that could be taken by the student, if 
he wished, before he came into residence. Now the 
pror qualifications required of candidates for the 
final examination are so much higher that the School 
becomes, in part at least, a post-graduate one. 
Candidates ‘are now required to have obtained 
honours in the new Science Moderations examination 
or in somè final school-or to be graduates of another 
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university aid they must have passed approved 
examinations in botany, geology, physics “and 
chemistry if theee have not been taken in the degree 
courses. The reason for this change, and the con- 
current Ghange in the curriculum of the School; is 
found in the requirements of the forest services and 
the development of forestry in the Empire. It has 
been decided also that after August of this year the 
Imperial Forestry Institute, established in 1924 and 
controlled by a director other than the professor of 
forestry since 1936, is to be joined to the: professor's 
department as a self-contained unit under the 
Immediate charge of the professor. Between 1920 
and 1988, 824 men have been trained in the School 
of Forestry, 258 of whom have passed into the 
various forest services. During the fifteen years of 
the independent existence of the Institute, there 
have been 850 students in attendances. 


Tum International Institute of Agriculture ab 


Rome has just imsued the first number of a new 
quarterly publication—the International 

af Agricultural Eoonomice—oompiled under the 
technical direction of the “Ifbrarian, Dr. 8. von 
Frauendorfer. The need for a bibliography of this 
nature waa realized in 1982, and since 1988 twelve 
publications on these lines have appeared in the 
journal Berichts über Landwirtschaft (Parey, Berlm). 
The thirteenth iesne, giving the literature up to June 
1, 1988, will be found in the Berichte as usual, 
but subsequent publications are given in the new 
- volume. The International Bibhography of Agricul- 
tural Koonomics covers the economic and social aspects 
of agriculture, such as agricultural economics, agri- 
cultural policy, settlement, credit, co-operation, in- 


legislation and education and all other agricultural 
problema, in so far as they are considered from the 
eodnamio and social point of view. Only publications 
of purely technical character are excluded. Titles of 
all publications, whether hooks, bulletins, pamphlets 
or articles in periodicals, are dicated, including all 
bibliographical | details required for proper identifice- 


subjects. An suthor index will be supplied at the 
and of each volume. The annual subscription, postage 
included, is Gs. 6d. 


seale-Hayne Agricultural College 

Taa criticism is frequently made that the investiga- 
tions of colleges and research institutes are not 
reported to the farmer in a form that oan be easily 
understood, To meet this need, and at the same time 
te make the work of the College more widely known, 
Seale-Hayne Agricultural College, Newton Abbot, 
Tbvon, is issuing an annual in which it is hoped to 
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deal with a wide variety of subjecta in a manner likely 
to prove of real value to-the practioal man. The first 
number has just been published. It contains articles 
on the chemical composition of broccoli, potato eel- 
worm, varieties of winter oat, and on the animal 
husbandry side, efficiency factors in the production’ 
of bacon pigs, milk production costs and the building 
up of a tuberculosis-free dairy herd. A lst of investiga- 
tions In progress at the College and of pamphlets 
already published is appended. Though of particular 
value to farmers and growers in the south-west’of 
England, the volume will no doubt be also of interest 
to agriculturiste in other districts. 
The John Innes Horticultural Institution 

Tax John Innes Horticultural Institution is unique 
m Great Britain in combming research in genetics, 
oytology and biochemistry with pomology and horti- 
culfare. The twenty-ninth annual report contains 
the results of the investigations during the year 
1937-88. Two interesting discoveries in cytology were 
that the chiasmata in the megasporocytes were leas 
randomly distributed than`in the microsporocytes of 
sometimes transversely as well as longitudinally. 
The genetical analysis of Tropasohwn, Streptocarpus, 
Verbena, Zea, Lotus and Primula sinensis is pro- . 
ceeding. There are two linkage groups of most of 
the identified colour genes in Streptocarpus; both 
groupe exhibit tight linkage between the genes. 16 
genes of Verbena may be assorted into five linkage 
groups. The investigation of Rubus species has shown 
that different varieties, usually polyploid, may be 
(1) sexual, (2) apomictic, or (8) partly sexudl and 
partly apomictio in reproduction. Even the apomictic 
varieties can segregate, thus indicating that the first 
division of meiosis occurs in these forms. The Bio- 
chemistry Department has been investigating several 
interesting new plant pigments such as dunpione in 


_ Streptocarpus Dunei ande anthocyanins from ferns 


and unusual sap-soluble substances in Celosia. The 
training of gardeners and the investigation of suitable 
soil composts again met with success and good qse 
was made of fhe provision of research facilities for 
init + 


Bibliography of „Seismology 

Wa have recently received vol. 12, No. 19 (July, 
August and September 1938) of the Bibliography of 
Beiemology, published by the Dominion Observatory 
at Ottawa. This time 117 works are listed and there 
are twenty-six collaborators representing 12 countries. 
It conteins references among many notable works to 
Dr. 0. Davison’s “Studies on the Periodicity of 
Earthquakes” and works by Gutenberg and Richter, 
Lynch, and Bullen all bearing on the problem of the 
earth’s central core. Partionlarty interesting is the 
notice’ of the article on Frank Lloyd Wright from 
Readers Digest, directing attention to the importance 
of the design of buildings in earthquake-troubled 
countries. Wright designed the Imperial Hotel in- 
Tokyo to withstand earthquake shocks, and’ it has 
done so. 
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World Bibliography of Bibliographies 

Tue need for the making of bibliographies « arises 

m the multiplicity of books, the excessive pro- 
action of which was a matter for complaint before 
8 invention of printing. peee or lists 
' books, existed before the Christian epoch. Not 
og after the introduction of printing, the recording 
‘all books made became impossible and the difficulty 
«ame one of keeping track of bibliographies. 
ventually the ever increasing number of biblio- 
‘aphies of bibliographies has justifled the publication 
| Mr. Josephson’s bibliography of bibliographies of 
ibliographies. To-day the aggregate of existing 
ibliographies is countless. Thanks to the work of 
10 International Federation for Documentation, an 
acreasing number are according to a 
endard system. Such bibliographies can be amal- 
amated into a single index, where all references to 
1 topic, collected from a variety of sources 
ı different languages, can be found immediately in 
me place. The great mass, however, are arranged 
soarding to a variety of systema, mostly alphabetical, 
hich make amalgamation impossible. The adoption 
f individual systems gives rise to the need for a 
rork by which to ascertain what bibliographies have 
en compiled on a given subject, and Mr. T. 
Jesterman is attempting to meet the need by a 
‘World Bibliography of Bibliographies” to contam 
bout 24,000 entries of separately published biblio- 
graphies of all countries on all subjects. In addition 
o printed books, it will cover every sort of written 
ontter as well as the subject. classes of Patent Office 
\bridgements from 1617 until 1980. It is promised 
n two volumes, the first on October 1, 1939 and the 
cond early in 1940. Orders should be sent to Mr. 

T. Besterman, 98 Heath Street, London, N.W.8. 


International Federation for Documentation 

Tue fiftpenth International Oonference of the 
International Federation fom Documentation, which 
s being organized by -tho Swiss Association for 
Documentation, will be held at Zurich under the 
sresidency of Dr. Philipp Etter, t: of the 
Swies Republic, during August 10-18. Inter- 
ostional Federation for Documentation, the seat of 
‘hich is at The Hague, was founded for the purpose 
of studying all particulars concerning the publication 
of new information and of developing means whereby 
ut may be made available as required. At the World 
Congress on International Bibliography two years ago 
at Paris, the Federation was adopted unanimously 
by delegates of more than forty Government& as the 
international authority in such matters. One of the 
main objects of the Federation is the great work 
of promoting the subject-ndexing of mformation, 
since information that has not been catalogued by 
subject cannot be found unaided except by accident, 
by tbe individual research worker. It can be made 
available only by systematic and comprehensive 


indexing. Consequently the Federation endeavours 
to bring together in direct collaboration all bodies 


and individuals interested in the mobilization of 
knowledge. 
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Axoxwa the methods adopted by the Federation is 
the promotion of international conferences. Full con- 
ferences are held biennially in different oovintries : 
that held last year at Oxford under the patronage of 
the British Government and the presidency of Sir 
William Bragg will be remembered by many. In alter- 
nate years smaller conferences, restricted to selected 
topics, are held. The subjects for discussion at the 
Zurich Conference comprise : (1) the division of work 
between librarians and documentalista, (2) documenta- 
tion in connexion with administration, (8) documenta- 
tion in industry and (4) photographic reproduction 
methods for documentation purposes. The Conference 
includes visita end excursions to works and places 
of interest in the neighbourhood. Everyone concerned 
with the Increase or organization of knowledge should 
make a point of attending. Special travelling facilities 
are afforded in connexion with the Swiss National 
Exhibition. The membership fee is 20 Swiss franca 
and the papers will be printed in advance and sold 
at the price of 10 Swiss francs. The addreas of the 
secretary is Herr E. Mathys, Ohemins de Fur, Bern, 
Switzerland. 


Zoology in China 

Ir is gratifying to note that the Bulletin of the Fan 
Memorial Instiads of Biology of Peiping (Pekin), now’ 
in its eighth volume, has been able to continue 
publication notwithstanding the disturbed condition 
of internal affairs prevailing in China. The last 
issue to hand of the Zoological Series (No. 3, July- 
August 1988) contains eight articles, all of which 
are written by Chinese xoologista. The most extensive 
are 8. O. Yu’s studies on Chinese Crustacea of the 
group Caridina and those by Messrs. Hau and Chow 
on helminths of the human:intestins. The articles 
are all written in English and have Chinese summaries. 


Royal Commission Science Research Scholarships 
Tam Science Scholarships Committee of the Royal 
Commission for the Exhibition of 1851 announces the 
following appomtments for 1939. Sensor Studeni- 
aips: On the recommendation of the University of 
Cambridge: Mr. 8. Devons, for research m nuclear 
physics at the University of Cambridge; Dr. E. F. 
Gale, for research in bi at the Univéraity 
of Cambridge; Mr. F. Hoyle, for research in 
theoretical physics at the University of Cambridge ; 
Dr. W.J. C. Orr, for research in physical chemistry 
at the University of Cambridge. On the reoommenda- 
tion of the University of Oxford: Dr. F. 0. Frank, 
for research in physical chemistry at the University 
of Cambridge. Overseas Scholarshaps : On the recom- 
mendation of MoGill University, Montreal: Dr. H. B. 
Newcombe, for research in genetics and cytology at 
the John Innes Horticultural Institution, Merton, and 
the Oslifornia Institute of Technology, Pasadena ; 
Dr. R. L. MoIntosh, for research in physical chemistry 
at the University of Cambridge. On the recommenda- 
tion of the University of Toronto: Dr, H. E. Jobns, 
for research in physice at the University of Cambridge. 
On the recommendation of the University of Sydney : 
Miss R. H. Harradenoe, for research in organic 
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forth, for research in organic chemistry at the Uni- 
versity’ of Oxford. On the recommendation of the 
University of New Zealand: A. J. O. Nicholson, 
for redearch in physical chemistry at the University 
of Cambridge. On the recommendation of the Uni- 
versity of Cape Town: C. B. Coetzee, for research 
in geology at the University of Cambridge. On the 
recommendation of the University of Dublin: B. P. 
Beirne, for research in entomology at the British 
Museum (Natural History), London. On the recom- 
mendation of Benares Hindu University: Dr. P. B. 
Mathur, for research in plant physiology at the 
University of Cambridge. 


Announcements 


Pror. L. J. Hawpsrson, Lawrence profeasor of 
chemistry at Harvard University, who is distinguished 
for his investigations on the physico-chemical struc- 
ture and organization of the body, has bean Invited by 
the Royal Society to deliver the next Pilgrim Trust 
Lecture which is to be given in London. Prof. Hender- 
son has accepted the invitation. In referring to 
the Pilgrim Trust Lectures in Naturs of July I, 
p. 15, it was incorrectly stated that the selection of 
Sir William Bragg to deliver the second lecture of 
the series had been in the hands of the Royal Society ; 
the Royal Society invites American men of saianoe 
to lecture in England under the scheme, while the 
National Academy of Sciences invites a representative 
of science In Great Britain to lecture in the United 
States. 

AT a meeting hald in Paris on June 80, the president 
of the Société des Ingénieurs Civila, de France, 
M. Raymond Berr, presented the Gold Medal af the 
Société (Prix Annuel) to Mr. W. T. Halcrow, for his 
paper entitled ‘Tapping a Lake at 32 metres below 
the Surface’ read before the Société in Paris on May 
27, 1938. Thin, is the first occasion on which the 
premier prize medal of the Société has been presented 
. to a British subject since its award was instituted/in 
1881. Mr. Halcrow, who is the president of the 
British Section of the Société dea Ingénieurs Orvils, 
described m his paper the Ben Nevis tunnel through 
which water from Loch Treig is delivered to the 
Brith Aluminium Gompeny’s power station at Fort 
William. 


Tus following have been elected honorary members 
of the Royal Society of Edinburgh: Harvey 
(Williams) Oushing, emeritus professor of neurology, 
Yale School of Medicine, Newhaven, Conn.; Otto 
Loewi, lately professor of pharmacology, Univer- 
aity of Graz; Bernard Lyot, of the Observatary, 
Meudon. 


THe following have been elected to the Physical 
‘Mathematical Clase of the Prussian Academy of 
Seiences: Prof. A. Butenandt, director of the 
“Kaiser-Wilhelm Institut für Biochemie in Berlin ; 
Prof. K. Meyer, director of the Institut für Ackerbau 
und Landbaupolitik, Berlin; Prof. A. Ludin, pro- 
Teor of hydraulic and agricultural hydraulic en- 
zineering, Berlin; Dr. F. Seewald, director of the 
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Deuteche Versuchsanstalt für Luftfahrt, in Berli 
and Prof. J. Bartels, professor of geophysic 
Berlin. 


Dams -Huacan Gwynwe-VavaHan, professor 
botany in Birkbeck College, London, has be 
appointed director of the Auxiliary Territorial Se 
vice, Army Branch, with rank of Chief Controller, : 
from July 3. . 

Tas Council of the Institution of Civil Enginee 
has approved of the formation of a Railway Enginee 
ing Section which will include within ita scope a 
matters appertaining to the study of railway engines: 
mg relating to planning, construction, maintenanc 
and research, and moluding structures, rolling-atoo 
and equipmant, the matters akin thereto. 


Tum Council of the Royal Meteorological Societ; 
has awarded the Howard Prize (an ansroid barometer| 
given annually for the best essay on a selecter 
meteorological subject, to Cadet V. A. McMillan, o 
H.ML8. Comoay School Ship. Oadet O. D. Thorpe 
also of H.M.8. Conway, was placed second in th 
competition. The subject of the essays was ‘Thi 
Barometer and its Use in Meteorology” 


Tums International Society for the Investigation a 
Biorhythms will hold its second conference ad 
Utrecht, Holland, on August 25-26, under thi 
presidency of Dr. E. Forsgren. Dr. H. Ho 
of the Karolinske Institutet, Stockholm, is ths 
secretary. Further information can be obtainec 


from Dr. Frite Gerritzen, Limteren, Holland. 


Tus eleventh Congress of the International Unior 
against Tuberculosis will be held in Berlin on Bep- 
tember 16-20 under the presidency of Dr. Ott 
Walter. The main subjects for discussion will be: 
the problem of the virulence of the tubercle bacillus ; 
the value of systematic examinations fomthe detec- 
tion of tuberculosis in sufbjecta more than fifteen years 
of age; and the rehabilitation of the tuberculous. 
Further information can be obtained from the 
National Agsociation for the Prevention of Tuber- 
culosis, Levistock House North, Tavistock Square, 
W.O.1. 


A zonpxr meeting of the Royal Meteorological 
Society and the American Meteorological Society will 
be held in Toronto on the occasion of the meeting of 
the International Union of Geodesy and Geophysics 
in Washinyton early in September. The joint meetmg 
will bf held during August 28-29, and is being 
organized by Mr. J. Patterson, controller of the 
Canadian Meteorological Service. Seminars on 
radiation and on extre-tropical cyclones will be held. 
Tt is also hoped that a Canadian branch of the royal 
Meteorological Society may be inaugurated at this 
meeting. Further information can be obtained from 
Mr. J. Patterson, Meteorological Office, 315 Bloor 
Street West, Toronto, Ontario, or from the Assistant 
Secretary of the Royal Meteorological Society, 
49 Cromwell Road, South Kensington, London, 
S.W.T. - 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible for opinions 
correspond 


They cannot undertake to return, or to 


eopreseed by their correspondents. 
with the writers of, rejected IMCLONE PES 


intended for this or any other port of NaTUBR. No notice is taken of anonymous commenscations. 


Novae ON POINTS IN BOMB OF THIS WHEK’S LETTERS APPAR ON P. 79. 


CORRESPONDENTS ARE INVITHD TO ATTACH SIMILAR SUMMARIES TO THĦIB COMMUNICATIONS. 


The Glutamic Acid of Tumour Proteins 
In & paper, Kögi and Erxleben? record 
observations which suggest that tbe 
‘racemized’ 


ee a A cent 
«ydrochloric acid, the normal rotation of [a]p +31-6°, 

hereas the products isolated from an ovarian tumour, 
an ovarian carcinoma and from two different mam-- 
nary carcinomas showed rotations of [ajb + 21-8°, 

+ 4-6°, + 11-6° and + 16:1°, suggesting that they 
sontained 15:6, 42-7, 31:7 and 24:6 per cent re- 
spectively of a{—) glutamic acid. The importance of 
these needs no emphasis, and confirmation 
n other laboratories is clearly desirable. 

During the past two yeara, an extensive research 
has been in progress at the Imperial College on the 
dicarboxylic acid content of various standard pro- 
¢+eins. This has given the workers bere considerable 
«experience in the rapid isolation of glutamic acid 
hydrochloride from protein hydrolysates, and oppor- 
tunity hae been taken of m 
#ome twmour proteins. The method of analysis 
employed in these particular cases was essentially 
that of Foreman’, modified so that the precipitation 
of the insoluble calcium salts (from an aqueous volume 

mg to 1 gm. total nitrogen per 60 mL) with 
9 volumes of (95 per-oent) ethyl alcohol, was repeated 
a second ti under the same conditions. Provided 
that peed aa had beens hydrolysed for twenty 
hours with 20 per cent hydrochloric acid, previous 
experience had shown that the fraction recovered, 
from the insoluble calcium salts prepared in this way 
had all its nitrogen in the amino form and consisted 
easxentially of dicarboxylic acids. Furthermore, on 
acidifying the solution with hydrochloric acid a 
concentrating in vacuo, the major part of the glutamic 
acid separated at once as ita hydrochloride (af. 
Sharp’). Rince in the case of the tumour proteins the 
object was to prepare this hydrochloride in reasonable 
amount for further characterization, no attempt has 
yet been made to increase the yield by a 
treatment of the mother hquors. Brief 
four analyses are as follows. 

(1) Orocker Sarcoma 180. 206 gm. of Crocker 
sarcomate, from 48 mice, were minced and treated 
twice with 824 ml. of acetone. The macluble matter, 
after drying at 110°, weighed 80 gm. 24:5 gm. of 
this material were hydrolysed for seven hours with 
180 ml. of conoentrated hydrochloric aad. The 
‘dicarboxylic acid fraction contained only 90:8 per 
cent of its nitrogen in the amino form, and on oon- 
centration in the presence of excess hydrochloric E 
2-43 gm. of material On 
from concentrated hydrochloric acid (charcoal) this 
gave 1:83 gm. of glutamic acid hydrochloride (found : 


priste 
tails of 


‘material 14:4 gm. of this were hydro 


‘sympathetic and vertebral 


` N = 7-61 per cent; [a]p, in 9 per oent HCl = 
+ $1:4°), 
(2) Oaroinoma of Bronohus. (a) A solid trabecular 
-celled carcinoma of right bronchus from a 
man (A.T., aged 50 years). There were metastases 
in the left long, adventitia of aorta and brain. 
Tumour tissue (600 gm.) from the pri tumour 
was finely minced and extracted with six volumes of 
0-6 per cent sodium chloride, the mixture bemg 
shaken ab a temperature not exceeding 65° for 
twenty-four hours. The extract, separated by 
cen ing and filtermg, was treated with four 
volumes of alcohol and the precipitate separated, 
washed and dried at 110° to give 26 gm. of dry 
for twenty 
hours with 20 per cent hydrochloric acid (10 volumes). 
The dicarboxylic acid fraction, all the nitrogen of 
which was in the ammo form, gave 1:57 gm of 
insoluble hydrochlorides. On recrystallization 1-2 gm. 
of ghatamic acid hydrochloride were obtained (found : 
N = 7-64 per cent; [a]p, in 9 per cent HOL = 
+ 81-7°), 

(b) The material insoluble in the 0'6 per cerft 
sodium chloride solution waa treated with 80 per cent 
aloohol and dried at 110°, giving 73 gm. of dry material. 
48 gm. of this were hydrolysed with 20 cent 
hydrochloric acid for twenty-four hours. The msoluble 
hydrochlorides from the dicarboxylic acid fraction 
gave, on recrystallization from concentrated hydro- 
chloric acid (charcoal), 3:21 gm. of glutamic acid 
hydrochloride (found: N — 7-65 per cent; [a]p, in 
9 per cent HCl = + 31-5°). 

(3) Extension in Neck from Carcinoma of Bronchiole.° 
An oat-cell carcinoma ari from a bronchiole in 
the apex of the left lung of a man (N.H., aged 56 years) 
had extended along the lymphatics into the neck and 
had invaded the jugular vem, brachial plexus, cervical 
ies. Material (266 gm.) 
from the growth in the neck was minced and ex- 
tracted with 0:6 per cent.sodium chloride. The 
extract, on itation with alcohol and drying as 
in Xa), gave 9-1 gm. of dry protein, while the insoluble 
residue, treated as in 2(b), gave 16 gm. of dry 
material, The two producta were mixed and 17-6 gm. 
were hydrolysed with concentrated hydrochloric acid 
for seven hours. The insoluble hydrochlorides 
(1-525 gm), on recrystallization from 20 per cent 

hydrochloric acid, gave 1-2 gm. of glutamic acid 
hydrochloride (found: N = 7:64 per cent; [alp, in 
9 per cent HCl = + 31-2°). 

These resulta are not in agreement with 
those of Kdgl and Erxleben, and show the need for 
@ more extended investigation. Of course, no claim 
is made that the material which was used in these 
analyses was composed wholly of cancer cells; thus 
tumour (8) above cantamed a large proportion of 
fibrous tissue. The diffculty of obtaining large 
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quantities of malignant cells free from other materials 
is familiar to all engaged im cancer research. But 
there ig no doubt that all three tumours contained 
enough cancer tiasne to ahow the character in question, 
jf this, were : 


t. 
Wo nro indebted to Dr. W. G. Bernard, pathologist 


~ in charge of the Central Histological Laboratory of 
the London County Council, and to Dr. L. M. Hawks- 
ley, pathologist of the Royal Cancer Hospital, for 


supplying and identifying the human malgnant 
ri i z 
` A. O. OHIBNALL. 
M. W. BRAS. 
Imperial College, G. R. TRBTRAM. 
London, 8.W.7. E. F. WILLIAMS. 
Research Institute, E. BOYLAND. 
Royal Oanocer wor (Free), 
London, 8.W.8. 
å June 18. 


1 Kogi and Hrrloben, $. phprioi. Chem., 248, 57 (1939). 
"Foreman, Piechem. J., 8, 463 (1914). 
* Sharp, Biochem. J., 88, 679 (1030), 


Interaction between the Phosphatides of the Plasma 
and the Corpuscles 

Prasma and corpuscles both conta appreciable 

amounts of ph i that is, about 80 mgm. per 

100 o.c. of plasma and 200 mgm. per 100 c.o. cor- 


uscles. To determine ìf any exchange takes place 
tween the hatides of the plaama and those 
of the co we carried out the following experi- 
ment. 


Labelled sodium phosphate was administered to - 


‘Yabbita and hens. Labelled phosphatides, formed in 
the liver and to a minor extent in other organs, 
penetrate partly in the course of the following 24 
hours into the plasma. The plasma thus obtained, 
containing phosphatides, was shaken at 37° 
under the usual conditions with corpuscles from an- 
other rabbit. They were then separated ‘by centri- 
faging, the uscles washed with non-active plasma, 
and the iflc” activity (activity per mgm. phos- 
phorus) of the phosphatides extracted from both the 
ecorpuscles and the plasma was determined. The 
resulta are seen in Table I, while resulta obtained in 
experiments in vivo are recorded in Table 2. The 
results show that, whiléssome of the corpuscle phos- 
phatides are replaced at a remarkable rate by plasma 


phosphatides, a need part of the phosphatide’ 


molecules present m corpuscles do not exchange 
with those of the plasma. Even after the lapse 


of a week, as experiments carried out on human 
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oon tain. labelled phosphatides, since they are fi 
in an organism containing such molecules. A 
explanation of the resulta obtained is that the ph 







In previous work*, we have shown that almost 
the acid soluble phosphorua compounds present in 


corpuscles very 

rate, and that the corpuscles at the end of their life 
tame do not contain any significan 
molecules of acid-soluble phosphorus compounds 
ware t in the corpuscles at the time of 


are not resynthesized inside the 
appreciable extent (we find in experiments tm vitro 
that m the course of 84 hours 1 per oent of the 
phosphatides present in the corpuscles got labelled) ; 
however, a part-of them exchanges with phosphatide 
molecules present in the plaama. The majority of 
the phosphatide molecules present in the co 
remains, however, unchgnged during the Tifetime of 
the latter. 

The above considerations apply to the average 
phosphatide molecules. We are engaged m the study 
of the behayiour of different types of phosphatides. 

` ` L. Hann. 
: G. Havesy. 
Institute of Theoretical Physics, 
University, 
May 1l. 

capes a EA a Vid. Selsk. Medd., 
"AMO; A I W Gad erea Ga MATTER, my 971 C1 compare 

footnote L : 


Activity of §~Alanine in Stimulating Growth of Young 
Rats on a Diet Deficient in ‘Filtrate Factor’ 

Wa have for some time been engaged in a study of 
the ‘filtrate factor’! uaing young rate as test animals 
and following the technique described by Edgar, El- 
The first attempts to purify the 
material gave evidence that at least two unknown 
active principles are present in crude jonse of 
filtrate factor from liver. When the acidi aqueous 
extract containing the filtrate factor was extracted 
with ether, a separation was obeerved. The material 


: 
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com the ether extract gave a definite growth response, 
which, however, was leas pronounced than that 

«btained with the whole crude filtrate factor, even if 
argo doses were administered. On the other hand, 
he material from the aqueous layer after complete 
xxtraction with ether also produced a definite increase 
«f growth. The combination of both parte gave 4 
greater effect, similar to that obtained with the 

I material, 

The following average increases in weight were 
»bearved during the test period of 14 days (average 
of eight rats in each group). The amounts of supple- 
ments correspond to 15 gm. of fresh beef liver. 
Larger doses had no greater effect. i 


Negative 12 + 4 gm. 
Oonventrate of arude filtrate factor 404+9gm ~- 
Purtfied extract .. 20 + 6 gm 
Portson not extractable 25 + 6 gm. 


The component extractable by ether from liver 
extracts was either absent from yeast extracta or 
only present in relatively small amounta. 

Various known pure compounds were cheoked for 
their capacity to replace the ether-soluble portion of 
the filtrate factor. With f-alanine, positive results 
were obtained at a level of 0-1 mgm. per day per rat. 
The results with amaller doses are not yet available. 
The average increases in weight during the teat 
period of 14 days are given below : 


à : f-alanine x 1B cs 5 gi 
0-3 mgm. f-alantnes si ae ai . £15 + 6 
0-1 mgm. f-alanine = sa Gis . 174383 


We have found that rata which have been fed on a 
diet free from the ‘eluate’ and ‘filtrate factors’ until 
their weight remains stationary, do not give a 
defmite reaction to the addition of B-alanine or acid 
ether extract of liver, although they show a oon- 
siderable increase in weight when crude filtrate factor 
is added to their diet. 

While these experiments were being oarried out, 
two remarkable notes appeared dealing with related 
subjecte. T. H. Jukes? stated that the ‘“‘chick- 
antidermatitia factor’ is probably identical with 
pantotherfic acid’. This = confirmed by Elvehjem 
e al.*, who furthermore proof that pantothenic 
acid is a derivative ee containing & hydroxy 
acid linked to the amino- . They were able to 
hydrolyse pantothenio into its two, components, 
which were entirely Inactive when tested, on chicks, 
but could be linked together again by chemical means 
to yield a material which again showed the original 
activity. 

The part of the filtrate factor from liver, which is 
extractable with ether and which stimulates the 

of young rata, contains no free B-alanme. It 
is quite likely that it is identical with the chick- 
antidermatitis factor or pantothenic acid. This 
hypothesis has already been suggested bf several 
investigators, but we could not find any definite 
of it m the literature, the epoeden & bacd 
chiefly upon the fact that both factors can be obtained 
I aa e O 
methods. 

If this identity, as well as our preliminary 
Tesults, can be confirmed by further experiments, it 
would indicate that for rata, B-alanine is the essential 
pért of the whole molecule of pantothenic acid, since 
rata react in a similar way to free §-alanine and to 
pantothenic acid, and probably to all ordinary esters 
and acy! derivatives of ĝ- alanine. as a 
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other animals, under the conditions used in the test 
for the antidermatitis factor, unlike rata,'give no 
response to free B-alanine but only to the combined 
form as pantothenic acid. A simple analogy for such 
behaviour ia already known. Mueller ¢ al." reported 
that §-alanine and pantothenic acid both cat stimd- 
htheria bacillus, and that 

t up from -alanine by 

C. diphtheria, whilst certain strains of the lactic asid 
bacteria are apparently unable to effect the synthesis 
of pantothenic acid from f-alanine. 

Addendum. We have meanwhile received an 
account of work done on similar limes in the Lister 


“Institute, London, and the University of Manchéster. 
' Dr. Macrae kindly sent us the manuscript of the letter 


below. Our results with §-alanine were obtamed with 
38 rats, using 8 further 24 animals as negative controls. 

ts are in progreas with the object of 
demonstrating the effect of B-alanine in rats by 
another method. We fully agree with the British 
authors that the -promoting action of 6- 
alanine on rate is only slight and that it can at most 
only be regarded as an accessory to the action of the 
other factors of liver extract. 


M. Horrse. 
T. RMOHSTEIN. 
Pharmaceutical Department, 
University, 
Basle. 
May 16. 


a ae a ag er prm tk 109 P gm 
BO H., Hi-Sadr, M. M, Macrea, T. F., Biochem J., 32, t200 
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Vitamin B Requirements of the Rat 

Two or three years ago some of ust, n common, 
with other investigators’, recognised that the rat 
required at least four factors of the vitamin B oom- 
plex—eneurin, riboflavin gnd two materials, then 
unidentified, which we named yeast eluate factor and. 
yeast filtrate factor respectively. The yeast pluate 
factor has since been isolated and identified* with 
We have prepared from extracts of 
liver a fraction rep the yeast filtrate factor in 
the diet of the rat‘; this fraction we believe to con- 
tain a single factor, which we have named the liver 
filtrate factor. We have been for some time engaged. 
on experiments having aa their object the purifloation 
and eventual isolation of this factor. 

This factor is not adsorbed from aqueous solution 
by fullers’ earth nor precipitated from aqueous solu- 
tion by lead, mercury, silver, quinine or brucine salts, 
nor by the more common precipitanta for bases ; it is, 
however, precipitated from alcoholic solution by 
barium hydroxide. From weakly acid solution the 
factor may be extracted by amy! alcohol, ether or 
phenol; after acetylation it is readily extracted with 
chloroform and the material obtained by hydrolysis 
of the chloroform-soluble portion ia biologically 
active. 


vitamin By. 
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During the past year, further mvestigatian of the 
essential nutriente contained in aqueous extracta of 
yeast and liver has led us to the canolusion that the 
vitamin” B complex contains even more than four 
factors’ and we have now obtained evidence that this 
vitamin complex, as required by the rat, has at least 
six constituents. Although in this brief communica- 
tion it is impossible to present all the evidence in 
support of this further complexity, the following 
experiments give some indications., Young male rate 
were prepared as for testa for filtrate factor? and 
received, as sources of B vitamins, aneurin, ribo- 
flavin and eluate factor (vitamin B,), the last being 
given as a nicotinamide-containing concentrate pre- 
pared from yeast or liver. When growth had slackened 
the animals were given various additional supple- 
ments as indicated m the following table, all supple- 
ments being supplied in optimal amounts. The body- 
weight of the animals was then observed for periods 
of two weeks. 


Additional supplements given No. of rata Average total wolght 
In group increase during 2 weeks 
‘ - gm) 
Mons i 16 > 12 
factor 
(soluble in amy! alsoboal) 14 43 
Acid autoclaved whole extract of i j 
Purtfled lrrer filtrate factor + acid 
antocla ved axtract of liver 6 as 
Purtfied Hver filtrate fastor + the 
of extracé not erx- 
by amyl aloobo! and not 
absorbed by 3 64 
Whole extract of liver 4 36 


Consideration of the growth-rates supported by 
the various lements makes it clear that soid- 
autoclaved whole extract of liver contamed an 
essential factor distinct from liver filtrate factor, and 
whole liver extract contamed at least one further 
factor. The residue obtained after fullers’ earth treet- 
ment followed by amyl aloohol extraction of a liver 
extract also contained a growth factor not present 
in our purified liver filtrate factor; whether this is 
the same as that«present in fhe acid-autoclaved 
extract of liver*is undetermined. The rat thus 
appears to require at least six different factors con- 
ained in the vitamin B complex: aneurin, ribo- 
flavin, vitamin B, and three further substances at 
present unidentified. We have not been able to 
demonstrate that nicoti ide is an easential nutrient 
of the rat but, aimoe the eluate fraction given in our 
basal diet contained that substance, it is not identical 
with any one of the three unidentifled factors men- 
tioned above. 

Although yeast and liver filtrate factor replace 
each other in the diet of the rat, certain differences 
have been observed in the behaviour of concentrates 
of these materials, notably with regard to lability 
towards acid and alkali and to extraction from acid 
solution by o io solvents. The ity that this 
disparity in viour may be due to a fundamental 
chemical difference between the two factors is at. 
present under investigation. 

We have also tested certain substances for vitamm 
B activity by administration to rate receiving 
aneurin, riboflavin and eluate fraction ; among these 
~B-alanine has been tested at a dosage of 0-5 mgm. 
and found to give only a very slight growth response. 
Evidence of a growth effect of B-alanine is recorded 
in the accompanying communication of Hoffer and 
Reichstein, whose resulta we have been privileged to 
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see. From our resulta, however, we conclude tha 
the growth effect of 8-alanine is insignificant and tha 
this substance certainly does not replace our yeas 
filtrate factor or our liver filtrate factor. In 
ment with Robinson « al.’ we found chondroiti 
sulphuric acid had some growth-promoting action 
but ita effect even in large doses (100 mgm. daily 
was alight compared with that of the filtrate factor. 
Our experimenta have been confined to rata anc 
we are therefore unable to decide the relationship 
‘of our factors to pantothenic acid*, which is probably 
identical with the chick anti-dermatitis fastor’. Our 
liver filtrate factor shows great resemblance in pro- 
perties to both the chick anti-dermatitis factor and 
the rat factor termed!’ factor W. A decision as to 
fhe exact relationship of these factors must await 


further work. 
. M. M. Er-8apR. | 
H. G. Hip. 
T. F. MACORAR. 
N C. E. Worx. 
Lister Institute of Preventive Medicine, 
Chelsea, Bridge Road, 
London, 8.W.1 
B. LYTHGOE. 
A. R. Topp 
The University, 
Manchester. 


June 14. 
1 Edgar and Macras, Biochem. J., 31, 886 (1937). 


t Midgar, Hi-Gedr and Macrae, Biochem. J., M8, 2225 (1988). 
x , N-Badr and Maras, Chem. and Ind., 87, 1111 (1938). 
t Nigar, M-Sadr and Maocras, Biochem. J., 38, T200 


Tr Truedail, etostock, Bohrmann, Taman and 
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J J, Amor, Chem. Sac. O75 (1930). Wooley, Watanan 
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3s Frost and Mirchjem, J. Diol. Chem., 198, 23 (1989). 


Pyruvate Oxidation System in Brain 

Wa have recently reported! that the oxidation of 
pyruvate by finely ground preparations of pigeon’s 
brain is catalysed by fumarate and adenylic acid 
(or adenosine triphosphate). The affect of fumarate 
can be obteined in non-dialysed preparations, that of 
adenylic acid after short dialysis (two hours), when 
the activity of the system oan be fully restored to the 
value before dialysis. Inorganic phosphate is another 
component af the system (Table 1). After two hours 
dialysis the tions still contain some phosphate 
(about 0:001 m.) and certainly some fumarate’, ce 
the oxygen uptake in the absence of added phosphate 
or fumarate is slightly higher than in the controls 
without pyruvate. These facta have now been oon- 
firmed with preparations from rebbit’s brain. 


TABLE L l 
Muxyme from pigeon’s bram dialysed for 2 hours. dtr, 38°. 


A | 
Pyruvate | Phosphate Fumarato || al tn 
: 5 


— 5 
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It is well known that removal of cozymase by 
dialysis from enzyme systems requires long dialysis 
periods’. Little or no effect of added coxymase is 
obeerved after two hours dialysis, but increasing 
activations are obtained after increasing periods of 
dialysis (Table 2), thus showing coxymase to be 
‘another component of the pyruvate oxidation 
system.” 


TABLE $. 


iol x If) pe 


Air, bes 


s brain (1-5 ml) 
gai TETA (9:1); 


T re 


aga E phosphate (50 





Although our preparations contain adenylpyro- 
phosphatase, small amounts of easily hydrolysable 
phosphate (7 min. at 100° in normal hydrochloric acid) 
appear on incubation with adenylic acid and pyruvate 
(5 mm. at 80°). 

Lipmann‘ has recently reported on esterification. of 
morganic phosphate with adenylic acid, coupled with 

| dehydrogenation of pyruvate, in preparations of lactic 
acid bacteria. In his system, however, the phog- 
phorylation does not appear to be necessary for the 
dehydrogenation of pyruvate, which proceeds equally 
| well in the absence of added adenylic acid. Further- 
| more, dehydrogenation of pyruvate in our bram 
| pre tions takes place in the absence of adenylio 
| acid, the ratio oxygen uptake : pyruvate diss 
fulfilling approximately reaction (1) (Table 3): 
OH,.DO.COOH + 40, = CH,.COOH + COs (1) 
TABLE 8, 


from pigeon’s brain dialysed for 3 hours (1 5 mL Ta phot 
e E an and pyruvate as In in Table &. clad 





Yy 
(0 14x10* m.) 


whereas in the presence of adenylic acid tle oxidation 
of pyruvate proceeds more nearly to completion and 
the above ratio approaches the theoretical value for 
reaction (2) (of. Long’): 

OH,.00.COOH + 24 O, = 300, + 2H,0 . (2) 
It thus appears that the adenylioc acid in our system 
is involved in an oxidation stage beyond that of 
oxidative decarboxylation and that the furtker oxida- 
tion of pyruvate is connected with a phosphorylation 


The brain dispersions can be resolved by centrifuga- 
tion into a solid residue which contains the pyruvate 
dehydrogenase (for reaction (1) ) and a solution oon- 
taining enzymee which, together with the residue, 
_ provide for the complete oxidation of pyruvate. The 
* soluble enzymes can ie hier tees with acetone or 

onium sulphate out loss of activity. 

Thus far our analysis has shown the following sub- 
stances to be required for the oxidation of pyruvate 
in brein: (a) cocarboxylase*; (b) fumarate; (o) in- 
organic phosphate ; (d) adenylio acid ; (4) comymase. 
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Fumarate can be replaced by malate or oxaloacetate 
in this brain system but not by citrate; hence a4 
citric acid cycle, such a8 ted by Kebs and 
Johnson’ for the oxidation of carbohydrate in 
muscle, appears to take no part in the oxidation of 
pyruvate in brain. 

We are indebted to the Nuffield Trustees and the 
Rockefeller Foundation for granta m aid of this work. 


I. BANGA. 
S. OCHOA. 
R. A. Perens. 
Department of Biochemistry, 
Oxford. 
May 380. 


1 Banga, Oohoa and Peters, Chom. and Ind , 58, 471 (1080) 
* Banga, g. phywiot.{Chom., O, 200 (1037). 
* Hoysrhof and Ohimeyer, Bioobem T., $00, 84 (1987). 
t Lipmann, Nirors, 143, 281 (1939). 
' Biochem. J., 38, 1711 (1038). 
‘ Banga, Oohoa and Peters, NaTURS, 143, 761 (1939) 
’ Fanrymologia, 4, 148 (1037). 


Bile Production in Tumour~bearing Mice and 

the Use of Bile in Filtration 

THe growth of a mouse sarcoma (Mal. sarcomas) 
E calves tll amends elena Sig 2:5: 6- 

ibenzanthracene? when inoculated into the peri- 
tonsum of mice, is socompanied by various changes 
which resemble those produced by X-radiation’. 
Among these changes is a marked increase in bile 
secretion. This suggested the use of such bile: (a) 
in filtration expernmenta, as an addition to the 
material to be filtered, and (b) as a preliminary 
injection m order to the tiasues at the site 
of a subsequent inoculation of filtrate. 

The methods (see the accompanying table) have 
yielded a number of tumours of which two are known 
to have been uoed by cell-free materials. Filtre- 
tion was carried out on lines iously deecribed® 
and it was found that the ition of bile to a 
concentrated extract of ee produces quick and 
easy filtration. 





It will be seen that the 
classes are arranged in pairs : 
in which the technique is aimilar. The A2 group 
show by far the highest proportion of positive results 
(14 im 31); this can scarcely be due to the inclusion 
of tumour cells with the bile, for the injection of bile 
alone obtained in exactly the same way (41) gave 


ente in the two 
l and A2, Bl and B3, 
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anly one posftive in 16. In the B2 group the presence 
af cella was excluded by filtration of all materials 
Injecteds and the number of positive resulta (2 in 39) 
which occurred, although low, was higher than that 
(2-5 per cent) found in earlier experiments with 
tumour filtrate alone’. The much smaller number of 
tumours in B2 than A2 may be due, if contamination 
with calla in 42 can be excluded, to a canmderable 
reduction in the amount of some tumour-producing 
agent caused by: (a) logs of the agent on the mem- 
brane and filter apparatus; (b) oxidation taking place 
durmg prolonged collection of the bile and filtration. 
L. Dosorry Pansons. 
Research Institute, 
Royal Cancer Hospital (Free), 
Fulham Road, 


London, 8.W.38. 
June 3. 


1 Cook, J. W. J. Chem. Soo., 3277 (1931). 
* Clarkson, J. Ma W. V., and Pamom, L. D., J. Path. and 
Bec. 46, 2A (1080). 


* Parsons, I. D., J. Path, and Bact, 43, 1 (1936). 


Autocatalysis and Blood Coagulation ` 

Taa autocatalytic behaviour of blood coagulation 
is thought, by several authors, to be due to the 
autocatalytic formation of thrombin from ita pre- 
corsor prothrombim}!. 8o far, thrombin seems similar 
to the enzymes studied by Northrop and co-warkers*. 

Experiments have now shown the reaction to be a 
more complicated one. In a neutralized solution 
containing purified fibrinogen and prothrombin, 

with calcium chloride, it was not found 

to obtam a formation of new thrombin upon 

ion with preformed thrombin. By moculation 
from such a mixture to a new solution, and Bo on, 
the clotting power was exhausted in the course of & 
few which is in contrast to the resulte 
obtamed with fresh plasma as a clotting medium’. 
Tie clotting power of the mixture was m accordance 
with the amount of thrombin added, and only the 
further addition of thrombokinase yielded new 
amounts of thrombin. In fresh plaama it was possible, 
by the addition of small amounts of acetic acid, to 
inhibit the autocatalytio properties. 

Thrombin thus does not seam. to be formed by 
an autocatalytic reaction in the common sense, and 
the autocatatysis takes place only in native plasms. 

Biological Institute, Taca Astor. 
Carlaberg Foundation, 

Co agen, ° 
une 8. 
* Gratm, A., and Fredertoq, P., O.R. Soe. Disl., 196, 006 (1987) 


* Compare Northrop, J. H., J. Gen. Physiol., EL, 385 (1938). 
! Fihoher, A, Mature, 128, 1075 (1985). 


Isolation of Oestrone from the Adrenal Gland 
` Ix a former communication to Nature! 


work of Engelhart*. He obtained lipoid extracts of 
this gland which produced oestrous and progestational 
effects in the uterus of the immature rabbit. Later, 
Callow and Parkes’, who confirmed -these findings, 
fractionated the active materials by the method of 
Allen and Meyer‘, 

Now a further investigation of the oestrogenio 
principle of the adrenal has been made, using 4 
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concentrate kindly supplied by N. V. Organon Ons tc 
Dr. A. 8. Parkes, who placed it at my disposal. 

The concentrate, from which the sdrenalin and 
the greater of the cortical hormone group of 
steroids had removed, was 8a practically 
all the oestrogenic activity being found m the 
saponifiable material. This was separated intp non- 
ketonic and ketonic fractions, both of which were 
oestrogenio. Oestrone has been isolated from the 
latter as the benzoate, melting at 215-217° alone or 
at 215-216° when mixed with authentic oestrone 
benzoate (melting point 215~—217°). 

A bioassay on the isolated benzoate, carried out 
by Mr. Emmens of the National Institute for Medical 
Research, gave an 80 per cent response in & group 
of ten mire, each receiving a single dose of 0-5 y in 
nut oil. Authentic oestrone benzoate under similar 
conditions gave a 90 per cent response. 

Full experimental details of the isolation of the 
oestrone will be lished in full elsewhere. The 

io material in the non-ketonio fraction is 
stall under investigation. 


D. Beart. 
(Beit Memorial Fellow.) 
British Postgraduate Medical School, 
London. 
. June 8. 


: Beall, D., and Beiohstein, T., aera cea 
H., Kim. Woche., 9, 2114 (1930 
hie ae aie ey eed ara (1934). 
t Allon, W. ML, and Moyer, R. K., Amer. J. Physiol., 106, 55 (1033). 


Precipitation of Protein Fractions in Solutions 
Particularly Poor in Proteins 

THeRE are some technical difficulties in the 

handimg of small amounts of protein fractions 

precipitated with neutral salts, such as sodium 

sulphate, in the usual way, because of the oom- 

acral large quantities of liquid to be amployed. 


therefore made attempts to find a method 
permitting the itation of the differant protems 
by direct addition of the salt to the mee solutions 
m the desired proportion. 

Experiments have beeh made with human blood 
serum as well as with virus solutions of Shope rabbit 
papilloma. As a control, we employed usual 
method of precipitation: addition of 30 parte of the 
aalt solution*in the desired concentration to 1 
of protein gblution. After allowing to stand for t 
three hours, filtration was performed through 
Schleicher-Schill No. 602 filters; the total and 
residual nitrogen content in the filtrates was oon- 
trolled by micro-Kjeldahl estimations. 

For the new method we added a weighed amount 
of the dry, well-powdered salt (sodium or. ammonium 
sulphate) extremely slowly to the protein solution 
with continuous shaking, avoiding in this way an 
abrupt increase of concentration; if necessary the 
manipulation was carried out in a water-bath. Thus 
we needed about 30 minutes for dissolving 1-5 gm. 
in ð 0.0. of protein solution. Three boue eha warts 
filtration and estimation were done as usual. 

By thia method a quantitative yield of the pre- 
cipitated protein can easily be obtamed, and sedi-, 
mentation of large amounts of liquid in big centri- 
fuges can often be avoided, 


p 


Cancer Research Laboratory, pa eae: 
University, Istanbul. 
June 1. 
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The Tuberculin Protein TBU-Bovine (523)! 
às has been increasingly emphasized lately, the 
idamental problem of protein structure is to explain. 
3 existence of very large but chemically and 
ysically well-defined molecules. It is evident that 

two-dimensional pattern of amino-acid residues 
ù either be incapable of folding to form a closed 
go-like structure, or will form such a structure only 
certain ways which correspond to definite numbers 
residues. Irrespective of the particular nature of 
characteristic protein fabric, the idea of closed 
‘uctures (such as & cage’ or torus or surfaces of 
gher connectivity) has therefore bean offered as an 
plenation of the existence of these protein mega- 
olecules. 





The particular fabric known as the cyolol fabric 
aas been shown to yield cage structures C,, 0, .. . 
var aaa of which are built on a ground plan 

p BOS, we 4 


ar compound d,, units or to colonies of 
J, units alone’. As was pointed out, the smallest 
of these classes corresponds to a dimeric structure 
nade up of two O, cages. It is therefore of interest 
to find that, in studies of the tuberculin protein mole- 
sales, & protein, TBU-Bovine (528), with molecular 
weight about 10,000, has been isolated, which is 
us in sedimentation, diffusion and electro- 

ona Such a molecular weight is of the right 
order o itude to oo nd to a single O 
ee rrespo sing 1 


e 
Donorry WRINGE. 
New York. 


: Seibert, Pedersen and Twos, J. Raper. Med., 08, 413 (1938). 
* Wrineh, Cold Spring Harbor Sympoatum on Proteins, 6 (1088). 
"“Wrinch, Phil. Mag., 96, 813 (1989). 





- Structure of Aromatic Polynitro Compound - 
Hydrocarbon Complexes 


Tus most obvious evidence of interaction of some 
kind between aromatico polynitro compounds and 
other aromatic substances is the isolation of 


many orystallme compounds containing the two 


- 
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components in simple molecular proportions. _ The 
evidence, particularly of colour and heat of inter- 
action, pointa to something stronger than mefe van 
der Waals’ binding between the molecules, but it is 
not certain that they are linked by ordinary valency’ 
bonds. isting X-ray work! and the theoretical 
work of Briegleb* are against this type of bonding. 

We have examined the crystal structures of a large 
number of these compounds and find that, although 
the molecules are in parallel planes, there 
are usually at least two seta of planes inclined to 
each other, and owing to overlapping of many atoms 

-in projections of the structures, a clear decision as 
to the exact position is difficult. We have now, 
however, found s structure in which this dificulty 
ia removed and a convincing proof provided that 
there are no bonds between the molecules. 

The 1:1 molecular compound of picryl chloride 
and hexamethylbenzene is orthorhombic: a = 14:0, 
b = 9-0, c = 15-4, and the space group Amam or 
Ama. There is no pyro-electric effect detectable by 
the liquid air method; the crystals therefore prob- 
ably have a symmetry centre (space group Amam), 
but the conclusions we draw are valid for both space 
groups. Patterson analyses and space group 
considerations show that all piaryl chloride molecules 
lio in two seta of planes parallel to (100) separated 
by a distance of 7 A. All hexamethylbenzene mole- 
cules lio in two seta of planes parallel to and half- 
way between these, that is, separated from them by 
8-5 A. This is supported b i aria la eagle 
by quantitative agreement of calculated and observed 
relative intensities of reflections A00. In this special 
case there cannot be any valency bonds between the 
nitro compound and the hydrocarbon whatever the 

t of the molecules in their own planes; 
Anomalous X-ray diffraction effecta suggest the 
possibility of a cell of three times the b dimension 
and show that there is some degree of disorder in 
the structure. Oomperison with the corresponding 
bromide and iodide shows that it is the nitro mole- 
cules that are disordered. Of particular significance 
is the fact that the structure of tHe hexamethyl- 
benzene layers is identical to within fractions of an 
angstrom unit with that of a amgle layer in the 
crystal of hexamethylibenzene itself. l 

A more detailed account of this work will be 
published elsewhere. 


s H. M. Powni. 
Department of Mineralogy, G. Hvar. 
University Museum, ° 
Oxford. : 
May 27. 
1 Hertel and Homer, £. pape. © B, T7 (1080); Hertel emi 
Bergr, S. phys. Chem., B, 38, 319 (1084). - 


~ 


nd p X. phy ed goa ‘soe oad) 


Classical Dynamics of the Meson 


Tan interaction energy between two nuclear 
particles in the case of interaction transfer by single 
Bose particles, that is, gs~Xr/r, can be obtained 
either by identifying it classically with the Green’s 
function of, for example, Ap — K,*p = 0(K,—mo/h) 
for the field of mesons transferring the interaction, 
or by & computation on the fase GF an electro- 
dynamice. The latter method leads to the same 


a, 


78 


result, because the quantum-mechanical expression. 


for mteraction, 
g’ Plr) o) 
— Se 


where e(z) is potential acting on the first pertiole, 


and S is the o ee eee 
describing the interacting partio lee, reproduces the 
bilinear Fourier expansion T Green’a function 
(Meroer’s expansion), just as in the electrostatic case’. 

There is another classical way of arriving at the 
Coulomb formula, when one starts, namely, not 
from the Laplace equation, but from Ap—G/o* = 0. 
The solution of the wave equation in functions of 
the four-dimensional distance R= Vr' +a,’ is 
p = 1/&*, which not only leads to the r law, upon 
Integration over 2,, but also yields in the known 
manner retarded potentials, eto, 


It may be of intarest to get the similar fundamental’ 


invariant solution for the case of Proca equations. 
The solution of the equation Ag — pjo — Krp = 0 
is found to be 
K, H| (KR) 

l ee 
where H} denotes Hankel’s function of the first kind 
and of the first order; this special solution has the 
right limit at K,= 0. ‘Upon integrating this solution 
over the time (z,) in the statio case where r is a 
constant, for the point heavy ‘charge’ g, we obtain 
the expression, 6- Eer, 

This method of reasoning not only 
dedustion of the Proca-Yukawa poten ‘bat oan 
used also for investigation of other CBBOR je 
*classical ‘mesodynamice’, such as the analogue of 
‘ retarded potentiala, rate of emission of mesons by 
heavy particles, ete. 

The most important problem is the construction of 
d aeia “sede of the heavy «age by a of 6 T 
mesonic fièld in the same manner as the electronic 
mas is built up from an electromagnetic field. We 
may mention. here only three possible Imes of attack 
on this problem”: (1) ibe rough vaethod of introduction 
af a radius d of the heavy particle. We get easily the 


» following expressions for the self-energy of a heavy 


particle in the cases of a surface and a volume" 
charged’ heavy masa respectively : 


m, = jot (G + meine: 


Be- —j FE rea Le -g3)- mex) g axa} 


The empirical value d~10-" om too small an 
energy or heavy b mass. (2) Dirac’s method of direct 
omission of infinite terms in the expression for the 
electronic mass oan be applied also in our case of 
heavy mags and mesonic field. Clearly, the non- 
electromagnetic and non-mesonic flelds respectively 
must be introduced here in some manner, as it is 
impossible to obtain the equations of motion from 
linear Maxwell and Procs equations. (8) The last 
mentioned extra-fleld playing the part of Poincard’s 
can be associated with the non-linearities of 
the fleld. Following the Born-Infeld theory, say, as 
the moet elaborated non-lmear scheme, we can 
construct non-linear izations of Prooa equa- 
tions, which seam to particularly appropriate in 
the case of neutral mesons. 


NATURE 


JULY 8, 1939, Vor. 144 


We shall discuss in Journal of Physics the bear 
of this non-linear limitation of quantum mecha 
on cosmic ray phenomena, as well as other det 
of the above considerations. 

D. IWANNNKO 
State University, 
Sverdlovsk, U.8.8.R. 


1 Iwanenko, D., Sow. Phye., 13, 172 (1938). 
* Of. Iwanenko, D., O.R. Acad. Soi. U.S.S.R., 1, 33 (1938). 
"A new journal of the Academy of Belences, Moscow, 


A Pure Strain of Trichomonas aberthi in Tissue Cult» 

Is May 1937 we found in an explaniate from 
spontaneous leukemia tumour in a fowl numer: 
specimens of Trichomonas eberthi. Since then 
have maintained the strain continuously on colon 
of chicken fibroblasts. About 180 passages hoe 
been made up to the present time. 

The flagellates are being cultured together wi 


For the culture medium, we used c 
a eee Seo a 
As a rule the passages are made every third de 
To every passage a piece of an embryo chick’s hes 
or & piece of a pure fibroblast culture is added as 
substitute for the cells which are gradually destro 
T. ebertha multiplies intensively among the f abr 
blasta aod in the immediate neighbourhood of t 
tissue. ots E E S on niece ied 
while spreading towards the 
period of forty-eight hours, ae ai hao is a 
and surrounded by a dense mass of active 
The presence of cells is essential for ti 
permanent culture, of thi ies in plasm 
embryonal coagulum., ee ee 
to culture T. eberths in the same medium in ùM 
presence of oells which had been previously kilk 
by X-rays or heat, but all of them failed and tl 
died out in the second . On tr 
other hand, when T. eberts was cultivated in dilute 
embryonic extract aloge, rich cultures wre obtains 
aa a aca Na eo 
E. TENAENBAUM. 


Department of Experimental Pathology 
(Caaoor Laboratories) and ` 


Department of Parasitology, 
’ Hebrew University, 
Jerusalem. 
May 5., 


‘Introduction to Modern Genetics” 


Weare surprised at the review of Waddington’ 
“Introduction to Modern Genetics’? by Dr. F. W 
Sansome in Natunm of June 17, p. 1002. We a 
at a logs to know what the reviewer means when h 
says that Waddington’s book does not ‘‘contaim » 
balanced statement of modern genetics’. It appear 
ee ee ee 

written im recent years. Doubtless the scope 
sees 1 have been enlarged (for example, the treat 
ment of adaptation and the mechaniams of speciqtio» 
seems in places Inadequate), and equally doubtless « 
book written ten years hence would adopt a differem 
balance of subjecta. Meanwhile, however, the mom 
conspicuous feature of recent advance in genetics ha 


ad 
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1 the laying of a firm cytological foundation, and 
sur opinion it is important that this should be 
y presented at the outeet in any text-book. 
iological genetics has not yet reached the point 
whioh simple general principles have emerged ; 
even so, W ra gece poet 
s the best availab text-book. 


sa the intereste of Era and of biology as a’ 


le, we hope that Waddington’s book will be 
lly used both as a general acoount for teachers 
K research workers and as a text-book for advanced. 
dents. 

J.B. 8. Hatpann. 

J. 8. Huxupy. 

H. J. MULLER. 


Je. WADDINGTON’S book was reviewed as an 
itrodustion to Modern Genetics’’. The writers of 
: above letter would seem to with me in not 
ommending it as an m ry book, but 
her as a book for teachers, research workers and. 
vanced studenta. 
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sa a presentation of modern 
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genetios, I still consider 
that the book streases the cytological approaph to 
the problem at the expense of formal genetics. 
While fully aware of the importance of establishing - 
between chromosomes and genes, l 
think this t have been made clear in leas space 
than that allotted (one half to one third of the book). 
The space so saved could have been used with 
advantage’ in providing more experimental and 
biological data (little of which are given) and some 
idea of the methods used and difficulties fies ensontared 
in obtaining them. If phenomena such as gametic 
and zygotio viability and genetical’ and biological 
evidence had been more fully referred to, I feel sure 
that the book would be more sympathetically 
received by the general biologist. 

The cytological approach is, as stated in my 
review, well presented and probably the book will be 
most used by advanced geneticista who require 
information on modern cytological theories. 

F. W. Sansome. 

June 28. 


Points from Foregoing Letters 


A. C. Chibnall, M. W. Reea, G. R. Tristram, E. F. 
alliams and E. Boyland are unable to substantiate 
e recent claim of Kogl and Erxleben that the 
tamic acid given on acid hydrolysis by the protein 
t tissues is partially racemized. The 
oduota isolated by the former workers from Orocker 
toomas and from two human carcinomas had the 
mal specific rotation of + 31-6° in 9 per cent 
‘drochloric acid. 
L. Hahn and G. Hevesy state that a mmor pert of 
ə phosphatide molecules present in the 


readily with those present in the a 


large part of the phosphatide molecules t In 
40 corpuscle i is not replaced during the lifetime of 
ae corpuscles. 


According to experimenta by M. Hoffer and-T. 
eichstemn, & ether extract from liver, the only 
stive constituent of which was probably pantothenic 
rid, produced a small increase of growth insrats fed 
1 & diet free from filtrate factor. Neary eee eae 
tect could be produced by B-alanme. 


Experimenta with rate carried out by a group of 
avestigators from the Lister Institute and from the 


{niversity of Manchester indicate that the rat requires 
t least six different factors contained in the vitamin B 
ompla: aneurm, riboflavin, vitamin B, and three 
irther substances at present unidentified. ie 


I. Banga, 8. Ochoa and R. A. Peters report on 
arther results of their analysis of the pyruvate oxida- 
xon system in brain. Cocarboxylase, fumarate, 
1organic phosphate, adenylic acid and coxymase are 
omponentsa of the system. A cyole of phosphorylation 
ppears to be involved in the oxidation of pyruvate 
eyond the stage of oxidative decarboxylation. 


Excessive bile production occurs m mice grafted 
gigi gale A with &@ sarcoma, which bile, 
then utilized in filtration ts, has been 
ound by Mrs. L. Dorothy Parsons to promote tumour 


production. Of the sarcomas obtained, two were 
produced by cell-free materials. 

T. finds that the blood-clottmg enzyme 
thrombin is not formed by an sutocatalytic reaction 
in the usual sense, aince thrombokinase has to be 
added in order to form new amounta of thrombin. 


The isolation of oestrone from the adrenal gland 
by D. Beall adds another compound to the long list 
of steroids isolated from this organ. This is the third 
tissue from which oestrone has been obtained, it 
having been isolated previously from sow ovaries and 
human placenta by Doisy and his co-workers in the 
United States. 

Peter Ladewig describes how small amounts of pro- 


tem fractions can be precipitated directly by dry 
powdered neutral salta. 


Dorothy Wninch points out that the molecule of 


the tuberculm protem TBU-hpvine, which is horno- 
geneous in tation, ion and electro- 
phoresis, has a molecular weight of 10,000, of -the 
right magnitude to correspond fo a single O, cage 
structure. 


H. M. Powell and G. Huse state that in the 


layer is almost identical with a single layer in the 
structure of the hydrocarbon itself, but there is 
partial disorder in the picryl chloride layer. 

It is suggested by D. Iwanenko that a olasnical 
theory of the mesonic fleld may be useful for 


such as the construction of various poteoa or te 
discussion of the nature of heavy mas. 


E. Tenenbaum states that he has been able to 
grow the flagellate Trichomonas eberthi in 
drop cultures of chicken fibroblasts, using chicken 


a ee ee 
dilution as culture medium 


Family Life of Rajputs 


In the foot-hills of the Himalayas north-east of 
Debra Dun is the Doon district occupied by Rajputs 
who oame from farther south in comparatively recent 
times. Dr. D. N. Majumdar (Calcutta Review, March 
1939) has given an account of the family life of these 
people, who are tall and fair with long heads, leptor- 
rhine noses, hazel or blue eyes, curly hair and jovial 
disposition. They have mamtamed the purity of 
their Indo-Aryan descent although surrounded by the 
Mongoloid Gharwalia and other hill tribes. They 
build substantial timber houses of three or four 
stories against the severe winters and have smali 
terraced farms with cattle and sheep. Like the 
Todas and Kotes and the Tibetans, they are poly- 
androus, several brothers having one or more wives 
imn oommon under the same roof. The eldest born 
child is conventionally fathered upon the eldest 
brother, the next child on the second, and: go on. 
In case of partition the eldest brother receives 
the largest share of the property. In a village in- 
vestigated, the number of married males was four 
times that of the married females. The number of 
children is low, four or five brothers between them 
having only three or four children, and there is a 
ee ie of male children. The number of 

women 18 high, divorce of the wife is frequent 
and is followed by remarriage. A woman who has 
produced children fetches a much higher bride-price 
ethan one who has not. This fraternal polyandry 
they believe is derived from their Aryan ancestors, 
the Pandaras, but Dr. Majumdar gives reasons for 
thinking that it has been borrowed from other 
sourresa more recently. He also agrees with Wester- 
merck that there are other causes of polyandry besides 


@ paucity of women. 


Morphological Characters of Bacteria and Viruses 

Ix his presidential address delivered to the Royal 
Microscopical Bociety last January, entitled “Towards 
the Smallest Living Things’, J. E. Barnard con- 
trasta the morphological similarities and drfferences 
that occur in micro-organisms of regularly decreasing 
size (J. Roy. Moro. Soo., 69,1; 1939). As the smaller 
objécta are beyond the limit of visual microscopic 
resolution, the con have been made by means 
of ultra-violet photomicrographs taken with a wave- 
length of 2750 A., ome by transmitted light, others 
by dark-ground illumination. From a study of these 
microscopical i Mr. Barnard concludes that 
some at least of the filterable viruses are similar to 
some. of the recognized bacteria. No viruses appear 
to be exactly similar to ordinary bacilli, but the 
resemblance of some viruses to cocci is much closer. 
Thus, ectromelia and vaccinia viruses are essentially 
oooooid in form. There is, however, a change with 
influenza and herpes viruses, which are types of virus 
growing in dense opaque masses, and the individual 
particles or units of which these are made up 
are very difficult to identify, as their size is very 
small, being lees than 50 up. It is therefore suggested 
that below same size, to which a precise value 
cannat yet be assigned, there is a change in-oonstitu- 
tion—not so much an alteration in form as a change 
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RESEARCH ITEMS 


in behaviour. These animal viruses may at tl 
.tuge bear a closer resemblance to the plant virus 
which recent work suggests are chemical in natu 


Mutant Body Colours in a Parasitic Wasp 


Ansa R. Warma has recently described b 
investigations into this subject and with reference 
the species Habrobracon juglandis (Proc. Amer. Ph 
Soo., 80, No. 1; January 1989). It appears that wil 
type individuals vary in colour from honey-yellc 
to almost black. This wide range of colour variatii 
ig confusing to the taxonomist, who is prone to l: 
much streas upon colour in diagnosing species. Ter 
perature is of prime mfluence in connexion wi 
coloration, the higher temperatures producing mo 
yellow and the lower temperatures more b 
Heredity also plays some part in the process, for 
reason that some races may differ consistently | 
their coloration when subjected only to a conste: 
temperature. In the type known as honey-yellow t 
exception is found to the rule that more black 
deposited under low temperatures. The various fas 
are discussed in the light of Wright’s theory of pi, 
ment formation in mammalian har. Tt was four 
‘ that this theory fits the facta observed in Habrobracc 
so well that, using it as a basis, the appearance ¢ 
double and triple recessives was predicted with oor 
siderable accuracy before they were actually obtai 
The various types referred to are well figured in 
accompanying nine coloured plates. 


Tobacco Necrosis Virus oe b | 


N. W. Pirie, K. M. Smith, E. T. C. Spooner an 
W. D. MoClement (Parasitology, 30, 548; 1036 
isolated two nuocleo-proteins with similar chemio 
composition from the leaves of tobacoo planta ir 
fected with tobacco necrosis virus (Nicotiana virus IT 
One of them was e and had a sedimentatio 
constant of 1830 x 10-4, the other was amorphonu 
and ita principal component had a sedimentatio: 
constant of 58 x 10-3. Each preparation mfecte 
planta at « dilution of 1 in 10° and precipitate 
specifically with serum at a dilution of 1 m 8-2 x 10 
The nature of the difference between p ion 
in the two states is obscure, and it has not bee 
possible to convert one mto the other. 


Vacuolar Stain in Fungal Hyphæ 

8. R. Bosu, of the Carmichael Medical College 
1 hia Road, Caloutta, has found a very fam 
pinkiaħ stain in the vacuoles of very young hyphe 
not only of Polypores but also of diverse groups o 
fungi hke Mucor, Rhtsopus, yeast, Pensolluum 
Asooidsa, Aspergillus, Pusarnem, Cladosporium, Beau 
veria, ete. (Curr. Soi., 8, No. 4, April 1989). It doe 
not agree with the testa of anthocyanin as found ir 
higher plante. The nature of the pigment remain: 
unknown. Evidently the stam has some connexier 
with the metabolic stage of the fungus, for it has beer 
found only i in actively growing hyphs and gare 
soarce in very old hyphs and older cultures. 
Boge will be glad to have the experience of otha 
workers on the point. 
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thromosome Structure 


R. Ruee es Gares has published a valuable review 
f chromosome structure accompanied by a biblio- 
raphy to recent work (J. Roy. Mtoro. Soc., 68; 1988). 
“here is considerable evidence that appearances which 
ave previously been described as chromomeres May 
no bay caa boad optical etfsot'due toleniral coiling 
xf chromonemata. Whether all cases of chromo- 
neres will finally be interpreted in this way is 
Joubtful. Direct observation also seems to show 
shat the chromonemata are at least double in anaphase 
owe eee quadruple in metaphase. The light 

upon such problems by X-ray treatments 

are at variance and of doubtful reliability until more 
is known of the exact effecta produced in this way. 
A relatively new line, possibly of considerable value 
in genetics and analysis of species, is the recognition 
of the universality of satellited chromosomes and 
their relation to nucleoli. The probable fact that 6 
rimary diploid usually has two SA7'-chromosomes, 
ibilities of recognising the presence of 

lyploidy by more than two nucleoli at telophase, 

e number of bivalents attached to the nucleolus at 
<r ate 


| t for a Milne-Shaw Seismograph 


AN ingenious and in addition to a Milne- 
Shaw seismograph has been fitted by J. H. Peters at 
the Observatory of the University of Hawaii in 
Honolulu (Bull.Seis. Soc. Amer., 29, No. 2, 341-848 ; 
‘April 1989). The need for a strong motion instrument 
was particularly felt on the ocoesion of the Hawaiian 
earthquake of January 22, 1988, which disconnected 
the recording mirror, but as such instrumente were 
not immediately available, additions to the existing 
equipmént were made on the spot at vary little cost. 
The instruments origmally had T = 12 sec., V = 150 
peo. and s = 20:1, recording photographic, and paper 
‘speed 15 mm./min. This was for tele- 
seismic work, which is the maim need as strong local 
shocks are rare, but should local shocks occur the 
‘magnification was too great for photographic record- 
ing of high accelerations, dhd the paper speed too 
slow for recording the short periods. 
mirrors have now been fixed to the top of a 2-inch 
long aluminium stem secured to the boom leas than 
one half inch from the point of rotation ast ically 
at the centre of the column. Lampe and auxiliary 
recorders have been placed at right angles to the 
boom line at a distance of about 23 inches from the 
mirrors to give a satisfactory cation. The 
new recording works independently and in addition 
to the old recording which has been maintained, and 
the new would continue to function should the 
original be disconnected by a strong local shock. The 
new attachment is not constantly recording but 1s 
switched automatically mto operation a8 soon a8 & 
local shock oocurs which is strong enough to actuate 
the control. The new device should form a very 
valuable addition to the observatory’s equipment. 


Earthquakes registered during February 1939 
Aooorping to E. Peterschmitt (Bul. Bur. central 
Strasbowrg) there were 174 earthquakes 
registered by selsmographs throughout the world 
during February. The number in one day 
was fourteen on February 2, and there was only one 
ay on which none was registered, namely, February 
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22. Some of these were recorded by only one station, 
several were by about six stations and nine 
were of such magnitude that it was possible tò deter- 
mine the epicentre, depth of focus and initial time 
accurately. These were : February 2, epicentrd south- 
east of Tripoli, February 3, epicentre near Solomon 
Islands, February ð, Venesia Giulia and Dalmatia 
(Italy), February 6, a repetition of February 5. 
February 9, near Central Americe, February 11 near 
Mugello (Italy), February 16, north Japan, February 
17, Struma Valley, south Bulgaria, and February 24, 
south Alaska. 


Double Oxy-chlorides of Rhentum 

Wuepnas very little is yet known concerning the 
chemistry of masurium (element 48 and Mendeléeff’s 
eka-manganese) many compounds of rhenium (element 
75, dwi-manganese) have described. The latest 
are some oxy- and hydroxy-chlorides obtained by 
Jezowská and Iodko (Rocanskt Chemgs, 19, 1873; 1939) 
by reduction of per-rhenic acid with hydrogen iodide. 
These investigators state that reduction proceeds to 
quadrivalent rhenium at room temperature without 
the presence of exceas of hydrochloric acid. Among 
the compounds isolated are ammonium, potassium 
and rubidium salts having the gen formula 
XJ Re(OH}Cl,]. These hydroxy-chlorides are easly 
converted into oxy-chloridea of composition ocorre- 
sponding with the formula X,[Re,OCl,,], whilst with 
excess of concentrated hydrochloric acid and at 
elevated temperatures the normal rhenichlorides, 
X,ReOl,, are formed. A quinoline oxy-chloride was 
prepared in addition to alkali salts mentioned 
above. Since the same reactanta can give rise to 
several different ucts, ‘some difficulty was em 
perienced in isolating these oxy- and hydroxy-salta in 
& pure state, a careful control of conditions being 
eawen tial. 


Fission of Rotating Bodies 

Linut.-Con. K. E. Epasworta has criticized 
(Afon. Not. Roy. Astro. Soo., 99, 39 January 1989) 
some of Dr. R. A. Lyttleton’s views (in particular 
thoee which appeared in Mon. Nat. Roy. Astro. Soc., 
98, 8 ; 1988) regarding the fission of rotating bodies. 
Lyttleton believes that binaries did not originate by 


, Totational 
energy being sufficient in certain conditions to dri 

haba bodies apart from each other’s infiuence. 

worth points out that such 4 would involve 
repulsive forces for a time, such forces exceeding the 
force of gravity, but there is no known mechanism 
by which such forces could be produced. He discusses 
the theory that asion might lead to the production 
of a satellite and admits the possibility of a small 
portion of the detached material escaping the dis- 
integrating effecta of the Roche limit and so forming 
the nucleus of a satellite. The diamtegrated material 


-inside the Roche limit would gam angular momentum 


owing to the ellipsoidal shape of the larger mass, and 
for this reason would be driven outward and probably 
abeorbed by the nucleus of the satellite, assuming 
that such a nucleus existed. Contrary to Lyttleton’s 
view, Edgeworth thinks that the final stage to which 
a rotating body would attain would be two se 
bodies revolving about each other in 

orbits, but still subject to mutual se alias m 
the form of tidal friction. 
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ROTHAMSTED EXPERIMENTAL STATION 


ANNUAL FIELD Day 


O~“ June 28, the annual fleld day and inspection 
of the laboratories was held at Rothamsted, 
Lord: Radnor, chairman of the Lawes Agricultural 


Council of the British Medical Association, was the 
chief guest. His presence was a welcome sign that 
medical men are deeply concerned with matters of 
human. nutrition, and recognize that a us 
agriculture based on a fertile soil is essential tor the 
supply of home-grown ‘protective foods’ on which 
the well-being of our town population depends. This 
common ground between medicine and agriculture 
had been thoroughly explored two months previously 
in a national conference organized by the Britiah 
Medical Association in which nutritional experts and 
agricultural scientists took part (see Narurns, of 
May 6, p. 745); the i at Rothamsted 


showed that both sides desire this oo-operation . 


to continue and develop. The main position, as 
Sir Kaye pointed out, is clear; doctors are agreed 
that a high proportion of apse Steet do not 
enjoy a diet sufficient for the physical well- 
being, and nothing but good could come from a 
determined attack on this problem. From the 
Tgedical side, the framer of agricultural policy needs 
definite information as to the kinds and qualities of 
food stuffs required to build an adequate diet, 
and this information is apparently now available. It 
i for the agriculturist to show how commodities of 
she necessary standard may be produced with 
sconomy af effort and the maintenance of the land. 
In his survey of the activities of the Station, Sir 
‘ohn Russell megtioned that some work had already 
een carried out in the Dunn Nutritional Laboratories 
+ Cambridge on certain aspecta of the vitamin 
oantent of the produce of the Rothamsted plota. 
ut so far there has been no confirmation ‘of the 
ew frequently expressed that the nutritive value 
~” produce grown with'ofganic manure is superior to 
at with artificial fertilizers. The produce of 
mA A cal fields should provide excellant material 

~ settling points such as these. 
An increasing amount of experimental work at 
xthamsted_is concerned with the action and value 
organic manures. Studies are in progress with straw 
‘ta many forms, with turf obtamed by the ploughing 
of grassland, with green manures, and with town 
ase, An extensive mvestigation of poultry manure 
been completed, and work on wastes and sewage 
ige is in prospect. So far, yield determinations 
© been the chief measurementa; but the much 
-e difficult questions of quality and nutritional 

10 can scarcely be ignored. 

be tour of the farm, always en important part 
16 oldest and the newest in field experimentation. 
sdbalk, ee eee 
showed the striking effecta of the manurial 
“ments begun by Lewes and Gilbert ninety-six 
3 ago and pontinued ever since, the plote gaining 


~ 


rather than loging interest from the periodical bare 
fallows recently superimposed upon them. The fleld 
is much studied now, not simply as a demonstration 
of manurial principles, but as a guide to the practical 
problems of corm growing under semi-continuous 
conditions. Many wheat growers would be quite 
satiafied with crops aa thick and healthy as Broad- 
balk has recently carried, for the foot-rot diseases, 
so troublesame when wheat is grown too frequently 
on the lighter soils, are seldom serious on the clay 
loam of the classical field. The dontinuous barley on' 
the adjommg Hoosfield tells the same general story 
as Broadbalk, with important differences that are 
readily visible; the barley, ‘for example, is more 
sensitive to phosphate deficiency than the whsat but 
leas affected by potash starvation. 

Passing on to the modern experiments, the visitors 
several of the new designs set out to 
measure fertilizer effecte on a sequence of crops.! 
These are necessarily more complex than experiments | 


sng, Gel a single year only, since special provision 
must 


made to take account of the seasonal factor. 
One of the modern experiments dealing with alter- 
native systems of cropping newly ploughed up grase- 
land, aroused mush mterest. A series of excellant 
crops were on view on land that was m good turf so 
late as February of this year. Fertilizer effecte were 
also on test, as well as several soil Insecticide trest- 
ments against wireworm. In view of thee sie 
encouragement now bemg given to the breaking u 
of grassland, this type of experiment is of the greatoat 
importance. 

An indoor programme followed. Investigations in 
the laboratories link up with the farm work in many 
directions. Thus ‘take-all’, one of the foot-rgt diseases 
of cereals, ia intensively etudied in the Plant Patho- 
logy where many of the conditions of 
the survival of the fungus in the soil have been 
worked out, and contro] methods are being developed. 
In the Entomological Department a technique for 

ing the wireworm population of the soil has 
been. ected and used to assess the value of the 
various soil insecticides teated in the plots. Various 
methods put forward for predicting the manurial 
requirements of soils on the basis of their chemival . 
analyses are being examined in the Chemical 
ment. A wider range of soila than the Rothamsted 
Farm can provide is necessary for this work, and in 
recent years an increasing number of outside centrea 
have been established, each providing the reqults of 
a precise and comprehensive fertilizer test and the 
corresponding sample of soil for laboratory examina- 
tion. 

The Rothamsted Cen w due in 1943 and 
the Committee proposes to celebrate it by putting ' 
the laboratories, farm buildings and other 
into complete order for the work that awaite them. 
The Director announced the present position of. the 
Appeal Fund, and said that although good progress 
has been made in very difficult times, £7,000 is 
required to complete the first part of the schame 


costing £60,000. 


ao rr mm 
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canine NON- FERROUS METALS RESEARCH ASSOCIATION 
By Dr. H. Moore, C.B.E. 


“OME idoa of the importance of the non-ferrous 
metals may be gained from the value of the 
yorild’s annual production which, if gold is ex- 
sluded, is not leas than 
£250,000,000. Another 
Ulustration is provided by 
the dependence of the 
3lectrical industry on 
sOpT and of aircraft 
uction on aluminium 
and magnesium. The 
many uses of lead, nickel, 
tin and sinc are familiar, 
and the application of 
three of these four metals 
as protective coatings for 
steel illustrates the regist- 
ance to corrosion of non- 
ferrous metals. The 
British Non-Ferrous 
Metals Research Associs- 
tion thus has a wide fleld 
for ita work. It 1s among 
the larger of the research 
associations formed soon 
after the Great War as 
part of the Government’s 
poloy of stimulati 
T research appli 
Progress, 
and about one third of 
the Association’s annual 
| expenditure of more than 
| £30,000 on research and 
| related activities is still 
| provided by Government 
‘grant. . 

The Agssociation’s in- 
vestigations were at first 
carried out at the 
National Physical Lab- 
oratory and at metal- 
lurgioal research labora- 
tones elsewhere, but the 
proportion of extra-mural 
work has diminished with 
the growth of the Associa- 
tion’s own scientific staff, 


of a modern building, near Euston Station, was 
adopted. The Association owns a freehold site 
of 18,000 square feet, of which one third is held 


-for future extension. In the choice of location, 


accessibility was held to outweigh the advantage of 
the lower cost of suburban land, and the situation is 
“convenient for the many members in the Midlands 
who uge the northern London terminal railway 
stations. The number of member companies is not 
far short of three hundred and includes moet of the 
producers and manufacturers of non-ferrous metals 
and their products in Great Britain, and also many 
large users. 





Naw Lapornarontes OF THe Barras Now-Farrovus 
Rmeeanon 


The laboratories, which accommodate a total staff 
of about seventy, comprise the older four-story 
building, formerly rented, the adjacent new block of 
. about the same shapo 
and size, and, in the 
space between, a glam- 
roofed melting shop. The 
total working floor apeos 
is about 20,000 sq. 

The new building, de- 
signed by Mr. J. R. 
Smith of Messrs. Munby 
and Smith, is a four-story 
steel-framed structure 
with brick panel walla. 
It has a 90 ft. frontage 
in Euston Street and is 
32 ft. in width. 

The extensive use of 
non-ferrous metals ex- 
emplifies their advantages 
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designed 
with particular regard for 
@oonomy in space, clean 
unencumbered ceiling, 
wall, and floor surfaces 
and accessibility. Each 
laboratory is fed from 
ducts running vertically, 
in the window piers, the 
full height of build- 
ing. Ample provision has 
been made for a.o. and 
D.O. electricity supply for power, furnaces and 
light. Heating is by low-preasure hot water on the 
‘invisible panel’ -system and is thermostatically 
controlled. 

One main section of work deals with the influence 
of melting and casting conditions on the freedom of 
castings and ingots from oavities, caused by gas 
evolution or by shrinkage, and from segregation and 
other troubles. The Association’s de-gassing process 
for alumimium alloys is widely used iP pecneenenee: 
and the problem of soundness in castings is now being 
tackled for the tin bronxes and the nickel silvers. 
Segregation and shrinkage are being investigated in 
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RE E ERE T EE E T EEA The facilities 
of the melting ae providing for work on these 
subjects include oo fired, gas fired and electric 

(milit rods) oruoiblo furnaces melting 


Teaistance 
100-120 Ib. copper and a high-frequency furnace. 
Seg eee ee 


The mechanical laboratory occupies the 
lowest floor of the new building. The constant- 
ture room (480 sq. ft.) at one end is thermo- 
statically maintained at 20°O. + 0-3°C. by circu- 
lation of air, heated or cooled according to the out- 
aide temperature, and is equipped for creep testa. 
The very complete spectrographic equipment em- 
ployed in the 8 work on quantitative 
spectographic analysis of me and alloys is housed 
in the physics laboratory, the other equipment 
of which includes that designed by the Association’s 
staff for the determination of thermal conductivity 
and of optical reflectivity. Good provision is made, 
m other rooms, for the preparation, examination 
and photography of metallographic specimens, for 
pyrometry and heat treatment, and for chemical 
analytical work. 

The top floor of the older building is devoted to 
corrosion Tesearch, a subject in which the Associs- 
tion’s work tends always to increase. Condenser 
tubes, on which work has proceeded for so many 
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years, have ceased to be a corrosion problem fo 
ordinary conditions of service because of the genere 
use of tubes made of the Association's aluminium bras 
or other highly resistant alloys developed by makers 
but the more severe corrosive conditions sometime 
encountered—bacterial action playing & part no 
infrequently—are the reason for work designed t+ 
produce tubes still more resistant. Other corrosion 
investigations are concerned with lead, copper, zint 
and galvanized material, and at least five hundre 
corrosion testa are in progres at the present time 
The older building also contains the machine shor 
and galvanizing and welding laboratories, while one 
floor, occupied by the Development Department, 
includes an exhibition illustrating the practical 
resulta of the Association’s researches. 

The Association’s annual lunch on June 29 was 
made the occasion for celebrating the completion of 
the new leboratories, and the oompany as- 
serobled then proceeded to Euston Street where the 
building was formally opened by the President of the 
Board of Trade. Mr. Oliver Stanley also unveiled 
a memorial to the Association’s chairman from 1920 
to 1987, the late Mr. Thomas Bolton, to whose leader- 
ship the succeas of the Association has been due in 
no small measure. The memorial is a cast bronze 
portrait plaque, fixed on the wall of the entrance 


hall of the new building. 


; ASSOCIATION OF TECHNICAL INSTITUTIONS 


T the recent summer meeting of the Association 

of Technical Institutions, held at Harrogate, 
papers read inchided “The Present Position of 
Technical Education in the West Riding” (by Mr. 
A. L. Binns, director of education for the West 


of Yorkshire), ‘‘Whither Technical Educa- 
tion ?” (by Dr. *T. J. Drakeley, cipal of the 
Northern Polytechnic, London), and “Technical and 


Vocational Education in the U.S.A.” (by Mr. G. A. 

peonman principal of the South-East London 
Technical Institute). ` 

Mr. Binns said the organization of technical edu- 
‘ation in the West Riding was on a regional basis, 
he machinery for which is provided by the York- 
-hire Council for Further Education, which is repre- 
mentative of all the authorities for higher education 
1 the area. The scheme, Mr. Binns pointed out, is 
typical English solution of a problem which might 
lsawhere have been solved by more autocratic 
asthods. ‘It aime at combining the advantages of 
—pee local interest and initiative with those of a4 
mmon policy over & wide area, and it hopes to 
tages by cordial co-operation 
free and independent statutory bodies rather 

an by a policy of subordination ot absorption.” 
LNE technical instruction is provided as close 
possible to the homes of the students, while the 
“are advanced work is concentrated ae y 
-—oeantres where traffic routes converge. connexion. 
th the advanced work, financial arrangements 
—ve been made which leave the students free to 
d the institution they prefer, whether it is 
| ibin or without the boundary of a county borough. 
b short, the Yorkshire Council for Further Education 


works to harmonize the relations between the 
different local authorities and the industries within 
the region. 
Dr. Drakeley referred, during his paper, to the 
report on Policy in Technical Education which had 
been published by the associations dealing with 
technical education and the National Socidty of Art 
Masters. He argued for certain recommendations 
which he hoped would promote discussion along 
definite limes and secure, in the words of the above 
pila that, the latter shall produce “not only 
tista, technicians and but algo 

Sead table to continuous industrial and 
economic 

The main point put forward by Dr. Drakeley was 
that technical education should concern itaelf imme- 
diately with the training of a skilled rank and file 
for industry and commerce. The training provided 
in the schools should involve a high degree of crafts- 
manship, together with a good educetional standard. 
He recdinmended also, however, that provision 
should be retained for vertical advancement by the 
development, where necessary, of senior day technical 
or trade courses from the age of 16 plus to about 
19 plus, such training to lead to the more responsible 
posta in industry. Speaking of national defence 
schemes, Dr. Drakeley urged that a fraction of any 
expenditure on Government or industrial schemes * 
should be set apart for the purpose of trainmg 
Necessary noel. He also argued that m the 
development of all technical courses, expecially those 
designed for the trainmg of skilled workers, the 
active co-operation of employers’ and employees’ 
organizations should be obtained. 
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Mr. G. A. Robinson’s paper summarized the 
eformation he had obtained during two visite to the 
mited States. His first visit was made as Page 
Iholar, when he was able to go to certain universities 
ith faculties of engineering and to examine their 

ts of industrial administration, in addi- 
on to the p made by summer 
hools (technical education) of the Oxford type. On 
«at occasion he visited a few trade and vocational 
hools, but his main objectives did not lie in that 


id. During his second visit, in 1988, he had three - 


jective, namely, to attend summer schools for 
ecational and other teachers ; to attend the Seventh 
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International Congress on Scientific Management, 

and to renew the technical contacts he had made in 
1936. His paper included his comments on fmiver- 

sities and institutes, evening instruction, vocational 
education, industrial economics, apprentideship, 
management education and production traming. In 
his oonclusion, he suggested that, in vocational 
education, Great Britain has much to learn from 
America, “especially under proposed changes in our 
secondary school system”; in technica] education, 
however, he thinks that America has equally as much 
to learn from Great Britain in work of the national 
certifloate type and in high-grade craft technology. 


CONGRESS OF THE SOUTH-EASTERN UNION OF 
SCIENTIFIC SOCIETIES, 1939 


HE first Congress of the South-Eastern Union 
of Boientific Societies held at 8t. Albans in 1911 
iowed that the effect of Queen Victoria’s raising the 
«wn. to the dignity of a city and appointing a bishop 
«d not only resulted in the late Viscount Grimston 
storing the Abbey of the Benedictine monastery, 
ected over the Saxon shrine of the first Christian 
artyr, to the form it took under ita abbots ; but also 
rected attention to the excavation of the sites of 
1@ three older cities of Verulamium under the 
mtendence of Dr. and the late Mrs. Mortimer 
ler. The second Congress, held this year, during 
une 6-10, marked a second stage and showed the 
«terest and pride which the present-day citizens, 
ith their enlarged boundaries and modern buildings, 
nko in their long history. The Corporation has built 
fine museum specially to house the Verulamium 
ads which were arranged by Mr. Philip Corder, the 
«rator, and both be and Dr. Mortimer Wheeler were 
a the spot to explain and interpret the finds. A 
asit to the excavated amphitheatre, adapted by the 
omans &&&8& Greek theatre, ıs unique in Great 
iritain, and serves to emphasize the fact that it was 
he only town given the status of “Municipium”’, 
mus making ite inhabitanta citizens of Rome and 
‘erulamium the capital of England, with London 
rely its port twenty miles away. 


The restoration of the Abbey for convarkion into ' 


cathedral meant the removal of the grammar school, 
oused in one of the aisles of ita very long nave, to 

site inside the old Abbey Gate, and the modern 
uildings with a fine school hall and lecture theatre, 
ogether with the Abbey Institute rooms, served well 
or the sessions and lectures. As in 1911, 
whe old Town Hall was made available for the 

ion of members, and here the Mayor (Councillor T.P. 
3m) and local patrons weloomed the Congress oe 
ward the presidential address given by Mr. James G. 
Mann, keeper of the Wallace Collection and now 
faster of the Armouries at the Tower of London. 
fis subject was “The Changing Conditions m the 
Study of Art and Antiquity”, and dealt mostly with 
he growth of museums during the last century, 
»oInting out that it was almost entirely due-to the 
nthysiasm of amateur oollectors; now there is a 
isk îm paid officials labelling and their 
pecimens and pictures for the education of students 
—even classes of school children unable to appreciate 
artistic treasures—and the true amateur is driven 


In reared 


to collect unwanted ‘bygones’ hitherto neglected by 
professional curators. Mr. Mann made a plea for 
retaining works of art in their original setting, and 
for dispersing to local museums representative 
specimens, either permanently or by rotation in loan 
collections, to improve provincial taste, and special- 
izing the general museums even in the metropolis, 
ing some allowance for accretion. 

The Archmological Section heard an address on 
the changing fashions in place and names 
by Mr. L. F. Salzman. The origin of many forme of 
place names were explained and an examination of 
old nominal liste, such as the poll tax required, 
showed that in medieval times ‘ Anne's’ were’ 
rare, partly because Mary seems to have been reserved 
for important personages and because it was not the 
custom to give more than one Christian name to a 
girl. Although 8t. George has always been considered 
the patron saint of England, the name “‘George”’ is 
almost absent before the time of the Hanoverian 
monarch. 

The addreas to the Botanical Sectidh, by Mr. P. M. 
Hall, was devoted to a discussion of the dozen hybrid 
wild orchids of Great Britain. The croases are far 
more common in temperate than in tropical vegeta- 
tion but it often requires microscopic examination to 
determine the origin of a hybyd. Dr. H. G. Thornton 
spoke on the investigations, undertaken at Rotham- 
sted Experimental Station, on bacteria in the oil, 
which are fundamental to the sclance of agriculture. 

Mr. D. Seth-Smith, of the Zoological Gardens, 
addressed the Zoological “Section on ‘Animal 
Behaviour”. He pointed out that animals brought 
up in captivity, though they lose the fear of man 
and depend upon him for food, nevertheless retain 
tions certain wild habite; he said 
that zebras are liable to lions crouch on sighting 
a dog, deer attack riba ee ttendants and birds fight 
in nuptial display. Dr. ©. B. Williams spoke of the 
results obtained from 800,000 -insecte collected in 
light trape of his design at Rothamsted Experimental 
Station in four years. The unexpected results show 
that the majority are Diptera and that Coleoptera 
rarely come to light, that at 35 feet above ground 
females are twice as numerous as males but not so 
at ground-level, that twice as many insects come to 
light on dark cloudy nights as in clear moonlight, 
and the separation of catches by hours shows the 
periods in which various species are active and the 
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effect of change of temperature and barometer upon 
numbers captured. 
Mr. °O. P. Chatwin devoted hia addreas to the 
Geological Section to the “Lost Atlantis”, taking the 
Africa was the central land mass from which 
the continents divided as in Wegener’s theary. In 
both the zoological and geological sections papers were 
read on modern ideas of the theory of evolution, by 
Mr. Ward Cutler and Dr. Dighton Thomas reapectively. 
A new departure at this Congress was the forma- 
tion of a Section for Social Science, following the lead 
of the British Association, by adaptmg the Regional 
Survey Section to embrace scientific subjecta not 


dealt with by existing sections which may be of 


apecial interest in different centres to be visited. 
Mr, Alexander Farquharson, honorary general secre- 
tary of the Union, explained tha sok scheme and intro- 
Fry on 


Welsh experiment of solving the problem of the 
“Older Unemployed Man’’, and in the public evening 
lecture he also took the chair for Prof. Winifred 
Cullis’s lecture on “Biology and National Fitness’’. 

Another evening lecture was given by Brevet-Col. 
W. le Hardy, who is engaged by the Corporation of 
Bt. Albans to report on the city charters, which are 
numerous and afford glimpses of the past history of 
the city and ita importance for teaching the arts 
and crafte; but history from the charters will require 
supplementing by delving at the Public Records Office 
to trace out the activities of the abbota who ruled 
before the Reformation. 

No leas than twelve excursions were organized by 
a most efficient local committee convened by Miss 
Phyllis Gibbs as the Congress Secretary, a post her 
father had held in 1911. The general excursion was 
to Rothamsted i tal Station and was 
addreesed by Sir John Russell. A tour of the Lawes 
Trust grounds was made and in the Entomological 


Department an interesting experiment into the 
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habita of bees waa in . Bees were marie 
for identification by spota of cellulose paint + 
emergence and their work in the hive watched M 
age groups. It is here that the records collected N 
‘the Insect Immigration Committee appointed by t 
Union are analysed, Rae of which appeared 
NATURE of pee hi eae (p. 9). 

It is the practice of o ther naturalists’ unions in Gre 
Britam to hold single day congresses at the invit 
tion of a local society to transact business for mutus 
ie ial @ practice which is now contemplat« 

ementary to the five-day annual Congre 
of the san Eastern Union, with the view of keepir 
in touch with centres too small to house represent 
tives and members from all the societies, whilst st 
keeping the representative assembly to the last da 
of the mam . This year, at the forty-fourt 
assembly, the only controversial matter brought o 
for discussion was connected with finance. As 8 
Richard Gregory remarked to the Oouncil, it is 
tradition to be proud of that the Union has been ab 
to maintain ita activity for so long without the as 
of a single paid official or any sort of endowmen 
and the economy of ita n is shown b 
a total expenditure of only £127 last year and the 
mainly upon printing, of which costa have more tha 
doubled in the last twenty years. If only a yeer? 
income of £100 was available from an endowmen 
or some other outside source, the restriction o 
De eee ee aed 
Naturalist and Antiquory would disappea> 
Increasing subscriptions is no solution, for it woul 
only mean cutting off the poorer members it is moe 
desired to help. With such local interest as wa 
isplayed at St. Albans there is no fear of an actus 
it; but that cannot be expected if the nex 
Congress is held at Cambridge, where local support 1 
sure to be meagre during the long vacation? howeve 
important the addresses may be and however muck 
members may enjoy a visit to a university town a 
suitable in all other respecte. T. D. 


THE LOCUST PROBLEM IN 1937 


HE latest survey gu the locust problem, by Dr. 

B. P. Uvarov m collaboration with Miss W. 
Milnghorpe, has recently been published on the recom- 
mendation of the Special Committee on Locust Control 
appomted by the Koonomic Advisory Council (HM. 
Stationery Office, 3s. net). It is gratifying to note 
that the international co-operation for collecting 
information relative to locusts continnes in an 
efficient manner. The present survey deals with the 


locust problem in 1987, and it demonstrates once “ 


again the importance of keeping continuous watch over 
developments in the situation. 

The desert locust (Schistocerca gregaria) did not give 
riso to swarms during the period of review either in 
South Africa or in India. On the other hand, the 
situation im the Sudanese-Arabian area durmg the 
winter of 1937-38 gave rise to wrench In the early 
months of 1988, it was reported as breeding in the 
gregarious phase in several looalities along the western 
coast of the Red Sea. No evidence of actual swarming 
has been recorded, and this ia evidently due to the 
suceeas of the control measures that were applied. 
This hopeful event should well justify the establish- 


ment of proper organisations for the purpose o 
watching* thase areas known to be areas of swarn 


production. In this connexion it is mentioned tha 
preliminary arrangements for such organizations or 
an international besis are very favourably 
As regards the African migratory locust (Looust 
), all the eastern part o 


migratoria migratorioides 
Africa remained free from this sect during the firs 


half of the year under survey. Later in the year 
however, the situation changed. Swarms appearec 
in West Africa and eastwards, with the result 
that the Anglo-Egyptian Sudan became reimfested 
by this species after an interval of two years. Thi 
invasion does not, however, appear to be an entirely 
new outbreak and its ori seems to have been 
m districte of, Oubangui- i, and farther to the 
weet, where swarm production has been noted foi 
the last two or three years. 

The red locust (Nomadacris septemfasciata) has 
shown a slow decline in its outbreaks. While there 
was no marked reduction in the area under infesta. 
tion, In many instances the swarms were smaller and 
not so dense. 


No. 3636, JULY 8, 1939 


CIENCE NEWS A CENTURY AGO 


“atistics of Births, Deaths and Marriages 


On July 8, 1839, The Temes said: “We have 
xeived the first annual report of the Registrar- 
eneral of Births, Deaths and Marriages, in England, 
wesented to both Houses of Parliament by command 
£ His Majesty.” From the annual abstracts up to 
«me 30, 1838, The Times quoted the following 

: Total number of persons married, acoording 

» the rates of the established church 107,201; not 
ocording to the rites of the established church 
11,481. Total of births registered 399,712; total 
umber of deaths registered 335,956. Discussing 
ne or two features of the returns The Times said : 
A very marked diversity also appears in the pro- 
ortion of deaths of infants in different parte of the 
ountry. In the 
Shropahire, m Leeds and its suburbe, and in Cam- 
widgeshire, Hunti and the lowest parta of 
dinoolnshire, the deaths of Infants under one year 
iave been more than 270 out of 1000 deaths at all 
«ges; while in the northern counties of England, in 
Niltahire, Doreetahire and Devonshire, in Hereford- 
«hire and Monmouthshire, and in Wales, the deaths 

at that age, out of 1000 of all ages, scarcely exceeds 
a 80. > 


Application of Photography to Astronomy 
On July 10, 1839, John Pringle Nichol (1804-58), 
profesor of astronomy in the University of Glasgow, 
sent a long letter to the editor of the Scotsman 
dealing with the posmbilities of applying photo- 
graphy to scientific observations. It had occurred to 
several individuals, he said, that photography could 
be used for recording the readings of meteorological 
instruments, and he pro to erect one of the 
recording instrumente of Mr. Jordan, of Falmouth, 
in the grounds of the new observatory at Glasgow. 
“The probable and universal application of this 
subject to my own especial subject are not leas 
important than the foregoing. If, as we cannot now 
sec Daguerre’s plates are so sensitive, and if as 
ae Eo ba succeeded. ¿n obtaining a traŭ from 
the passing light of the moon, that luminary will 
unquestionably record a picture of herself, capable 
of undergoing microscopic scrutmy upon a plate so 
placed as to receive her image throughea large and 
revolving equatorial”. He then went on éo refer to 
the poasibility of photographing the spots on the 
sun. “Obtainmg the image of the sun through an 
adjusted equatorial on a roll of prepared paper, 
moving after definite intervals of time, the ever- 
changing disc of that luminary would infallibly 
write down its own history. Aa soon as my own 
equatorial is placed, I shall certainly endeavour to 
realise this idea when circumstances are fa ble”. 
In the following year a few ‘“‘moon-piotures” one 
ich in diameter were obtained by means of photo- 
graphy by John William Draper (1811-82), professor 
of chemistry in the University of New York. 


A History of British Zoophytes 

* Tar Athena of July 13, 1889, contained a 
notice of Dr. G. Johnston’s “A History of British 
Zdophytes’”’. “A work has been long wanted,” the 
Athonaum said, “which while it presented a sketch 
of the probable affinities of the groupe composing 
the entire class, should furnish materials for a 
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determination of the various marine and lacustrine 
species that inhabit our coasta or inland waters. ... 
The -author’s own views on classification ; in 
the main pointa, with the arrangament pro by 
Milne Edwards, but the systems of Cuvier, Miller, 
Lamoroux, Blainville and others are placed ‘before 
the reader . . . the most acceptable portion of the 
work will be the full and clear descriptions of species, 
and the numerous and beautiful engravings with 
which the volume is illustrated.” 

Dr. G. Johnston (1797-1855) was a medical 
man in Berwick and was the founder and first 
president of the Berwickshire Naturalista’ Club. 





UNIVERSITY EVENTS 


BrawincHamM.—Prof. B. L. Goodlet, profesor of 
electrical engineering in the University of Cape Town, 
has been appointed to the chair of electrical engineer- 
mg rendered vacant by the death of Prof. W. Cramp. 

The following gifts are announced: £350 per 
annum for seven years from Messrs. Rubery Owen, 
Lid., of Darlaston, for a research fellowship in 
zoology ; £5,000 from Mr. J. R. Hugh ‘Sumner and 
£150 a year for seven years from the Bi 
Small Arms Co., Ltd., to found a research fellowship 


in civil engineering. 


EpayvsunGs.—At a graduation ceremonial on Jume 
30 the honorary degree of Doctor of Laws was oon- 
ferred on the following, among othera: Mr. Harold B. 
Butler, warden of Nuffield College, Oxford, formerly 
director of the International Labour Office; Mr. Frank 
C. Nicholson, librarian to the University of Edinburgh, 
1910-1989; Prof. G. N. Watson, profeasor of pure 
mathematics, University of Birmingham; Prof. J. O. 
Webster, formerly profeasor of obstetrics and. - 
logy, Rush Medical College, University of Chicago. 

The degree of Doctor of Saisnoe was conferred on 
the following: K. A. Chowdhury, for a thesis 
entitled “Growth Ri in Indian* Trees’; H. P. 
Donald, for a thesis entitled “Studie on Growth and 
Variation in Large Animals” ; K. Fuchs, for a theais 
entitled “On Some Problems of Condensation 
Quantum Dynaniics and the Stability of Nuclear” ; 
F. B. Hutt, for a thesia gntitled ‘‘Genetical and 
Physiological Studies of the Damestic Fowl”. 


Lonpow.—The Senate has resolved that, on the 
occasion of the celebration of Foundation Day, 1939, 
titles of the degree of D.Sc. honoris causa be oon- 
ferred on Prof. Niels Bohr and 8ir Robert Robinson, 
and the degree of D.80. (Economica) honoris causa 
on Mr. R. G. oe and Mr. Simon Marks. 

The title of | in morganic chemistry in the 
University has anera on Dr. H. J. Emeléus, 
in repect of the post held by him at the Imperial 
College of Science and Technology. 


Prof. R. G. Oollingwood, Waynflete professor of 
metaphysical philosophy m the University of Oxford, 
has been appointed Oreighton Lecturer for the year 
1939—40. 

The degree of D.8c. has been awarded to Mise 
Frances M. L. Sheffield (King’s College); Mr. P. V. 
Sukhatme (University Oollege); Mr. W. 8. Stiles, 
an external student. 
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RO ee eas pototznen: on al 
before the dates mento E = 
a GBoLoaY--The Registrar, Unrveratty, 


Leeds (July 1%). 

- ASSERT Ia ZOOLOGY——The Registrar, University, Man- 

chester (July 12}. : 
Pool—Under- 


eaS ot State Air fame (HEAT OO ), Berkeley Square H 
Wl a B.214) Peo Gilly 14 j oe 
Bio and General Bolence at the 


to teach 
Reddtich—The Direstor of Mduestl Comt 
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, National Physical , Teddmgton (July ia 
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Freon oF CHMmIBrRY—The Hecretary, Untvernty, Aberdeen 
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THE MUSEUM AND THE SCHOOL 


ITH commendable restraint those responsible 
for the organization of the exhibition of 
museum publications of educational interest, 
which was held at University College, London, 
during June 20—July 15, made no attempt at 
exhaustive or elaborate display. It was a sampling, 
for which the material was derived from London 
and from certain museums of the United States of 
America. The English contributors included, in 
addition to the national collections, the London 
Museum and one of the museums of the London 
County Council—the Geffrye Museum. Modest as 
was this effort, it served the purpose, as no doubt 
was the intention, of provoking thought. The 
contrast here presented between the methods of 
the English and the American museums inevitably 
gave rise to reflection as to the purpose of these 
great collections of objeata of natural, scientific 
and historic interest, of beauty and of rarity, and 
the nature of the function which they perform, or 
might perform, in the life of a comm~unity. 

As Lord Bledisloe said in his addrtes to the 
jubilee gathering of the Museums Association, 
the museum in ita original conception was “a 
fountain of culture alike for young and old, for 
rich and poor, for layman and expert, adapted to 
the everyday intellectual and spiritual require- 
ments of the nation as a whole”. Without ventur- 
ing to question the historical accuracy of this 
statement, we may ooncur in Lord Bledialoe’s 
dictum and agree with him when he went on to 
point out, coupling the cinema with the museum, 
„that “as the eye is the most efficacious channel of 
entry into the mind, there are no more promising 
educational agenta or more powerful stimulants to 
the imagination than the museum and the cinema”. 
But at the same time, as every educationist is 


aware, it must not be overlooked that visual 
impression, whether in adult or child, is but 
fleeting, unleas it finds the mind of the observer 
already prepared to receive it, and able to link it 
to material which the mind has already made ite 
own. It is by the nature and the extent of the 
museum’s oo-operation with the observer in 
storing up such a body of assimilated fact that the 
performance of its educational function must be 
judged. 

In all the important London museums and 
collections, the institution of guide-lecturers, of 
special exhibitions, permanent or temporary, 
illustrating some special phase or problem, and a6 
ready hospitality extended to school visita, have 
done much to make the public familiar with the 
character and meaning of the gbjects in these 
collections. The services of the lecturers, however, 
are available for comparatively few of the museum’ 8e 
visitora—those who have the leisure and the 
opportunity to attend at stated times. For the 
majority, or at any rate & large proportion, more 
intimate and more intensive study than is possible 
in @ perambulation of the galleries, even the 
occasion for arousing interest and stimulating 
study, must depend to a great extent upon the 
museum publications. Within the limited space 
of the exhibition room at University College has 
been shown a selection of these publications. It 
was headed by some of the attractive and some- 
times striking posters directing attention to the 
collections in the various museums, which are dis- 
played by the London Passenger Transport Board. 
Each of these posters, artistic and brightly, but 
not garishly, coloured, is characteristic of the 
collection which it announces. The second, an 
extensive exhibit, consisted of the long range of 
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picture pdut-cards and reproductions, mostly in 
colour, which illustrate almost every branch of 
sciencd, art and history susceptible of demon- 
stration in & museum. 

Of the musenm publications in book form, the 
more technival and advanced did not come within 
the scope af an exhibition intended to oonsider 
only the needs of schools, and the selection shown 
was confined to the simpler and more popular 
guides, which do, in fact, carry further the interest 


aroused by the collections themselves, or by the | 


post-card series. Such a development of interest 
is to be noted, for example, in the Science Museum 
series, dealing with topics such as the development 
of transport, locomotion, navigation, aeronautics 
and the like. l 
Reviewing the exhibits from the English 
_ museums as a whole, and as an instrument of 
instruction, the more striking features are the care 
which has been lavished on the selection and 
preparation of the various series, the care in pro- 
duction and reproduction, and the scholarship 
and knowledge which have been drawn upon freely 
to make known to the general public the character 
and meaning—scientific, sathetic or histarical—of 
the wealth of objecte displayed in London’s 
_ museums. It must be apparent, however, that in so 
far as this material was brought together to illus- 
trate the educational interest of museum publice- 
tions, it shows strikingly little effort to make readily 
available for the school a vast amount of material 
. of immense educational value. Exoept for the 
Geffrye Museum, which, with the -Horniman 
Museum. at Forest Hill, is part of London’s 


- educational organization, there is no direct 


orientation tawards the needs of the school. It is 
here that the contrast with the American museum 
becomes marked. 7 

Exhibits were shown from five of the larger 
American museums : the Metropolitan Museunt of 
New York, Boston Museum of Fine Arte and the 
Brooklyn, Buffalo and Cleveland Museums. It 
is made abundantly evident that each of these 
museums regards iteelf, even if this be not 
explicitly stated in the terms of ite founda- 
tion, as having a specific function in the cultural 
life and educational system of the region in which 
it stands. Normally, it has an educational division, 
section or committee, and an educational staff ; 
and it undertakes organized educational work. 
There is a carefully prepared system of preparatory 
propaganda. Post-cards, memoranda, and pro- 
grammes are circulated among the heads of 
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primary, secondary and technical achools an 
other educational institutions. In some museum: 
courses are specially arranged to fit m with th 
curricula, after consultation with the staffs c 
primary, secondary, and technical schools. The 
are given by members of the museum staff i 
special rooms. The museum educational sta! 
is available for consultation by teachers an: 
others interested in education, sometimes at | 
small fee. 

- Finally, there are the museum publications 
usually a museum journal, which, in addition t< 
notes on recent acquisitions, will contain articles or 
special groups of exhibits; or, in those museums 
which specialize in art, dealing with the work of a 
painter or sculptor, or like topie of artistic or 
antiquarian interest ; while some museums publish 
a periodical devoted entirely to the interests of 
school children, and dealing with Nature studies, 
hobbies and the like. Of a more specifically educa- 
tional character are sheets or cards of grouped 
illustrative material, with notes prepared by the 
museum staff. These are circulated for instruo- 


- tional purposes among the schools. There are also 


special publications, usually in pamphlet form, or 
guides dealing. with grouped exhibita or special 
collections. 

In general, it may be said that the material 
which is thus. circulated among the scfools or 
made available for their use is scarcely comparable 
in ita printing or general technical character with 
the publications of Engtsh museums, nor, it 
may be said without offence, docs it show the 
same standard of scholarship. At the same time, 
it has to be admitted that, having been prepared 
for a specific purpose and with the educational 
end in view, it is more certain to reach ita 
mark. ° 

It was abundantly apparent in the material 
shown at University College that the American 
museum has not shrunk from taking what it has 
regarded as ita educational responsibility very 
seriously. This is due in part, of course, to the 
fact that, whereas the British national and other 
important collections, owing to their origin, have 
assumed the character of storehouses of national 
treasures, and their connexion with the advance- 
ment of knowledge has been almost entirely by 
way of research and not of instruction, in the, 
United States the museums have been founded as, 
or have become, part of the cultural equipment ‘of 
the region each serves. Most of them, too, are 
dependent for their current expenses, not on their 
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idowment or on support from public funds, but 
o fees and membership subscriptions; the 
rtent of membership is reflected by the degree in 
‘hich the activities of the museum meet the 
altural needs of ite area. 

The English institution more nearly comparable 
ith the American museum is the local provincial 
1ugeum, which grew out of the interesta of the 
yol literary, philosophical or antiquarian society. 
Vhen communications were leas easy and other 
istractions leas numerous than they are now, this 
erved as & social and cultural focus for its neigh- 
ourhood. Tts educational function might well be 
evived, where it has lapsed, and extended. 

While the very different conditions which affect 
ur large museums, in contrast with those affecting 
lmerican museums, must be recognized, yet a 
omparison of the two systems of organization in 
reat Britain and in the United States gives rise 
0 an uneasy feeling that the most is not made 
n education of the wealth of scientific and cultural 
naterial that is available in collections in Great 
3ritam. If it be pointed out in extenuation that a 
‘omarkable range of illustrative material from 
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which to select is available for the téacher, the 
reply surely must be that the teacher is not a 
specialist; and simple and even element&ry as 
much of the detail in the museum guides and other 
publications may seem to the specialist, for the 
layman, however intelligent, they make stiff and 
uphill reading. The classes and lectures for 
teachers at the Horniman Museum, and the appoint- 
ment of liaison officers between school and museum 
on the inspectorate of the London County Council, 
were steps in the right direction; but they do 
not go far enough. To be of lasting value, museum 
material must be brought into intimate relation 
with the school curriculum. Intermittent visite 
to general oollections have little permanent 
instrdctional value. To suggest that special 
exhibitions should be arranged in special rooms 
to meet the needs of schools raises a problem with 
too many ramifications for discussion here. In 
the provincial museum, however, education might 
provide a channel for the further assistance from 
public funds for which a plea has been put forward. 
Such matters will no doubt come within the 
purview of the promised public inquiry. 
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FUNDAMENTAL CONCEPTS OF ELECTROMAGNETICS 


Electromagnetics 

A Discusion of Fundamentals. By Prof. Alfred 
D’Rahilly. Pp. i+ 884. (London, New York 
and Toronto: Longmans, Green and Co., Lid. ; 
Jork : Cork University Prosa, 1938.) 42s. net. 


H OWEVER gratifying the remarkably rapid 

of experimental scieng and its 
practical applications during the last few decades 
may appear, the immense socumulation of new 
facta and hypotheses has tended greatly to confuse 
rather than to elucidate our fundamental concepts, 
and the edifice of science is becoming like a Tower 
of Babel in which hoste of skilled workers are 
busily engaged on their several portions but with- 
out plan or architect, and are becoming s0 divided 
by specialization as scarcely to be able to under- 
stand one another. To such an extent has this 
confusion grown that we seem to be reverting to 
pre-Newtonian scholasticism, and many modern 
men of science are now adopting the speculative 
and metaphysical modes of thought and expression 
against which science had to struggle for its 
very existence in its fancy; so that although 
humanity is more and more amazed at the achieve- 
ments of science, it is losing confidence in it as a 
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trustworthy interpreter of natural phenomena and 
88 & guide to human progress. 

There is therefore urgent need for a compre- 
hensive review of our fundamental concepts, and 
Prof. O’Rahilly deserves our cordial thanks and 
admiration for the energy, skill, and courage with 
which he has undertaken this formidable task. 
Within the space available for this review, it is 
impossible to do more thaneindicate the immense 
field covered in this large volume, one of the most 
interesting and valuable features of which is the 
collection of quotations from the greatest suthori- 
ties which reveal the large divergences of opinion 
which have always existed between them, even 
when agreement on most fundamental principles 
was supposed to prevail. 

The majority of students, at least in Great 
Britain, have been brought up on the Maxwellian 
theory, involving the Faraday concepts of electric 
and magnetic flelds in a medium, and are now 
being converted to the doctrine of relativity ; but 
the author reminds us of the great body of theory 
built up by the Continental physicists, Poisson, 
Gauss, Ampére, Neumann, Riemann, Weber and 
Lorenz, and their successors, Voight, Liénard, 
Schwarzschild and Ritz, based on action at a 
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distance b8tween discrete charges and the assump- 
tion first made by Riemann in 1858 of a finite 
velocity of propagation approximating to that of 
light. He pointes out that not only did they arrive 
at resulta in accordance with those derived from the 
Maxwellian equations, but also that they were 
anticipatory of the modern electron theory, and 
therefore more in acoord with recent experimental 
developments. The Maxwellian cencept of electric 
displacement in space, involving a basio medium 
or ether, was greatly disliked by Continental 
physicists, and only secured their assent for a shart 
period after Hertz’s brilliant experimental verifi- 
cation of Maxwell’s theory of electromagnetic 
propagation ; so that the discovery of the electron 
and the rapid advance of corpuscular physica 
provided a weloome excuse for reversion to’ their 
earlier ideas. 

As the author is professor of mathematical 
physics at University College, Cork, the volume is 
naturally highly mathematical; but readers with 
very little mathematical ability will find the 
discussion of various theories and the conflicting 
views of high authorities most interesting and 
thought-provoking—so much so that it may lead 
someone to suggest a new fundamental hypothesis 
which will at last satisfy not only quantitative 
but also intellectual needs. The very faot, as is 
clearly demonstrated in the volume, that widely 
divergent fundamental concepts may lead to 
almost identical formules which give close quanti- 
tative agreement with experimental measurements, 
shows that such quantitative agreement is no proof 
of the validity of the concepts; so that mathe- 
matical reasoning must be supplemented by 
physical i 

Only two ysioal hypotheses at present hold 
the fleld: (1) the emission, or what the author 
calls the ballistic, hypothesis, which was definitely 
adopted by Ritz; and (2) that of a medium, 
adopted by Faradaye and Maxwell; since the 


old action-at-a-distanoe theories and the modern | 


doctrine of relativity have been concerned only 
with obtaining quantitatively acourate general 
formule, regardless of any agency by which bodies 
or charges act upon one another. In this the 
latter resemble Newton’s theory of gravitation, but 
although Newton expresaly refused to promulgate 
any hypothesis, he emphatically stated that the 
idea “that one body may act upon another at a 
distance through a vacuum without the mediation 
of anything else by and through which their action 
and force may be conveyed from one to another— 
is to me go great an absurdity that I believe no 
man who has in philosophical matters a competent 
faculty of thinkmg oan ever fall into it”. This 
certainly expresses the feeling of every physicist 
who does not accept the dictum that mathematical 
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formule represent the only true reality, and tl 
belief in and search after the mediating agency 
bound to 

Prof. O’Rahilly, while accepting the validity + 
Maxwell’s equations and the existence of an ethe 
has definitely discarded the concepte of electrio ar 
magnetic fields, and takes his stand on the Liénard 
Schwarzschild force formula, which appears to | 
equivalent to the simple vector formula given b 
the present writer in Natura of December 3, 193: 
except that the former contains a factor of } i 
the third term, which seems to conflict with th 
Neumann inductance formula, and two additions 
second order terms in v*/ct derived from th 
assumption that longitudinal forces are also prc 
pagated with the velocity of light. This scarcel 
seems consistent with the deduction from th 
energy of & moving electrio field that ite inertia 3 
only of a transverse character, but the autho 
claims that these terms are necessary for reconcilin 
the formula with experiment. 

In spite of his own mathematical powers, Prot 
O’Rahilly is far from over-estimating the value o 
mathematics ; and his comments on some of th: 
most elementary mathematical concepts, includin; 
dimensions, as well as on the modern ideas- o 
space-time, are interesting and amusing. In orde 
to avoid the prejudice against the concept o 
‘absolute’ motions, he has adopted the Greek wor 
schests for a basic framework ; and he claims tha 
the only truly consistent relativistic theory wa 
the ballistic or corpuscular theory of Ritz, anı 
that the modern doctrine of relativity is funda 
mentally sohesic. That he is justified in thi 
claim seems alear from the constant recurrence o 
the term v*/c" in the Lorentz transformation 
formula (which the awthor points out was enun 
ciated by Voight in 1887) and so many relativistic 
formule, which term, like the v and v! in the 
Liénard—Sghwarzaschild force formula, can have nc 
meanings unless such a framework or schesis is 
implicitly assumed. 

Although probably every reader of this volume 
will find himself alternating between hearty 
agreement and strong disagreement with Prof 
O’Rahilly’s various criticisms and oonolusions, his 
wide outlook and oritical survey of the various 
theoriés entitle his views to respectful considera- 
tion. Whether they are justified or not must be 
left for the future to decide, but we can heartily 
endorse Prof. Conway’s conaluding remark in the 
foreword, that the volume ‘is more than a review 
of existing knowledge, it ia a courageous attempt 
at reconstruction ; and if we do not always agrée 
with the writer, he certainly makes us reflect, I 
recommend this book to every serious student of 
Electromagnetics’. 

O. V. DEYSDALH. 
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.; London: Chapman and Hall, Ltd., 1939.) 
. net. 














appearance of this first book on the 
electrochemistry of gases will be weloomed 
y a wide circle of physicista and ahemiste, who 

also remember that one of the authors has 
i the first book on a related subject, namely, 
ions initiated by «-particles. This book is the 
ore weloome because of all the chemical writers 
n electrochemistry,, none since Löb in 1906 
ppears to have found the part of the subject 
ting to gases of sufficient importance to devote 
it more than a trivial portion of a book, despite 
o .very extensive literature on the subject. 
‘Physiciste writing on discharge phenomena, with 
the exception of Stark in 1902, are even more 
disappointing, for all the later writers have either 
omitted to mention the subject or dismissed it in 
a few lmes. . 

The book was written at the request of the 
Committee of Electrical Insulation of the American 
National Research Council, and attempta to cover 
the field “considering all forms of electrical disg- 
charge and all types of reactions”; it contains, 
however, no more than three pages relating to 
industrial * applications, Vitamins, Insulation, and 
lubricating oils. 

There are three main sections in the book. 
Part 1 is entitled Typic] Reactions,in Various 
Forms of Discharges” ; ita theme is illustrated in 
| 139 pages by what the authors describe as a “quite 
arbitrary” selection of reactions which have been 
examined in one or more of the known types of 
discharge, including slow and fast electron beams. 
The last section is devoted to an account of the 
properties of molecular fragments as observed 
outside the discharge in which they are forfhed. 

Part 2 deals in 190 pages with “Chemical 
Reactions in Electrical Discharges” and attempts to 
cite “most of the reactions that have been studied”, 
which claim for the most part is well substantiated. 
The formidable task of arranging the very hetero- 
geneous material from some 656 references in this 
seqtion alone has been dealt with by considering 
the reactants in ascending order of atomic weight ; 
in some cases, this has led to the dissemination of 
the information concerning the formation and 


decomposition of a given substance tarouga 
several chapters. 

Part 3 is entitled the “Physical and Theoretical 
Aspects of Discharge Reactions”. The first three 
chapters deal with electron affinity, ion mobility, 
and a list of the ions observed in discharges. 
Then follow two interesting chapters on ionization 
produced by reaction, and on sputtering. The 
book closes with a chapter on the mechanism of 

Considered as a whole, the great value of this 
book derives from the fulfilment of the authors’ 
aim to compile the vast mass of experimental data 
so a8 to facilitate the comparison of the various 
forms of discharge reaction, both amongst them- 
selves, and with reaction initiated in the same 
systems by other agencies. This will be invaluable 
to all investigators of discharge phenomena, 
whether chemists, physicists or engineers. It 
should be a powerful stimulant to further explora- 
tion of the field, both experimentally and theoretic- 
ally; and it may be that even the industrialist 
will be attracted to consider the possibilities of some 
of the remarkable that are described 
It is, however, difficult not to feel a slight and 
perhaps ungracious sense of regret that, having 
such familiarity with this enormous collection of 
information, the authors have not eesayed a more 
critical commentary on the relative value of their 
material. 

Only fourteen pages are allotted specifically to 
the chapter on the mechaniam of reaction, although 
most of the attempts to formulate a theory are 
mentioned either there or elsewhere in the book. 
The accounts of the various theories are, however, 
rather uneven ; for example, Kirby’s quantitgtive 
theory of positive column reastion is barely men- 
tioned, whilst much of Warburg’s work is given in 
detail. The authors themselves have chosen to 
disouss reaction mainly in terms of the ion cluster 
theory for reasons of “simplicity and personal 
acquaintance’. The statistical approach to the 
quantitative theory of discharge reaction is, how- 
ever, a little surprisingly dismissed without even 
formal statement, for the unproved and possibly 
irrelevant reason that it is impossible in this 
way to explain certain facts concerning reactions 
initiated along -particle tracks. 

The book is beautifully produced, readable, and 
illustrated with numerous olear diagrams; there 
are good author and subject indexes. | 

R. Winetaniey LUNT. 
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The Genetics of Garden Plants 
By M. B. Crane and W. J. ©. Lawrence. Second 
edition. Pp. xxi+287. (London: Macmillan and 
Co., Ltd., 1938.) 128. 6d. net. 

HAT a second edition of this work should have 

been called for within four years of the 

appearance of the first shows that it has met a 
definite need. Nor is this surprising; for the 
dimensions to which the study of scientific plant 
breeding has attained offer one of the moet 
spectacular examples of the rapid rise of an applied 
science based upon a simple initial discovery. 

It is not much more than thirty years ago that 
Biffen declared plant breeding to-be a game of 
chance with the odds on the plant. To-day, 
thousands of plant breeders all over the world are 
in a position to define their aim and to pursue it 
with every prospect of success. The majority of 
these are, of course, dealing with farm crops of 
fundamental importance to mankind—with cereals, 
grasses, cotton and the like—-crops where even & 
very small Improvement in quality or quantity is 
enormously magnified by the vast acreages in- 
volved. With this aspect the authors are not 
concerned. They have confined themselves to the 
products of the flower and vegetable garden, with 
the inclusion of fruit trees. 

A brief and clear introduction to the principles 
of genetics and cytology involved is followed by 
three interesting chapters on flowers and vegetables. 
Special attention has been paid to such species as 
have been more intensively studied—to the sweet 
pea, the stock, the dahlia and the primula, and 
among vegetables to the tomato, the potato and 
the garden pea. The matter is presented in a form 
which allows the reader to obtain an idea of the 
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THE GARDEN 


successive changes that have occurred under co 
tinuous cultivation, while at the same time he 
given an insight into the chemistry of flower colo 
and brought to realize the importance of -poh 
ploidy as a factor in connexion with ‘improvement 
A considerable part of the book is devoted 
fruit trees and bush fruit, and is largely 
upon the well-known experimental work carri 
out at the John Innes Horticultural Institution b 
the senior author. The genetical analyses of th 
more Important cultivated forms are followed b 
illuminating discussions on bud sports, 
and incompatibility—topios all important for th 
grower of fruit. The final chapter, on the ori 
of new and improved varieties, should prove o 
deep interest alike to the student of evolution an 
to the practical grower. The recently discov 
colchicine treatment for the mduotion of poly- 
ploidy is alluded to, perhaps too briefly in view 
of ita extraordinary promise. Doubtless the authors 
will tell us more about it in’ their next edition 
when more data are available. It is suggested also 
that they might give some account of the work 
with X-rays and radium which is leading to the 
production of interesting novelties in Vario 
plants to-day. 
_ Altogether this is a most interesting and valuabl 
book, excellently produced and illustrated. To 
the practical grower ita value is obvious, an 
nowhere else will he find ao clear an exposition 
of the principles underlying his craft. It should 
make an even wider appeal to the amateur horti- 
culturist who is not merely content to admire the 
beauty of the planta he grows, but wishes to learn 
something of their nature and of the causes that 
have brought them into being. 















THEORIES OF VISION AND HEARING 


Theories of Sensation l 

By Dr. A. F. Rawdon-Smith. (Cambridge Bio- 
logical Studies.) Pp. xii+137. (Cambridge: At 
the University Press, 1938.) 10s. 6d. net. 


T excellent book deals with sight and hearing 
and does not inolude any reference to touch, 
taste and smell. Dr. RawdonSmith gives the 
reason for this in his introduction. He writes, 
“Tt would be safe to say that no theory of general 
sensibility has yet been proposed which is able to 
describe the available data. . . . We may note 


in the fields of olfaction and gustation not that the 
theoretical position is insecure, but simply that no 
theoretical position existe.” 

The four chapters on vision refer to the following 
subjects : Chapter i to the formation of the retinal 
image ; Helmholtz’s theory of acoommodation and 
the pupil reflexes. Chapter ti alludes to the duplicity 
theory of von Kries, the Purkinje phenomenon, 
the photochemical properties of visual purple, dark 
adaptation and night-blindnesas. Chapter iii refers 
to the discrimination of intensity, the oritical 
fusion frequency, the acyity of the eye at different 
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t intensities, the size of the foveal cones, vernier 
ity, the frequency of the impulses i in the optio 


es a very clear picture of the rival theories of 
acuity. The position is made interesting 
d understandable. Chapter iv contains a good 
unt of the theories of colour perception. 

Turning now to the ear. Chapter v deals with 
o anatomy of the ear: the production of summa- 
ym and difference tones, the functions of the oasi- 
lar muscles, the cochlea, the organ of Corti, the 
ode of stimulation of the hair cells. Chapter vi 
mtains an account of Helmholtz’s resonance 
eory and also of the theories of Ewald and Boring, 
perimental deafness in animals and boiler- 
aker’s deafness in man, the evidence of models, 
e evidence of the phase-change beat, the inten- 
diveness of the ear to the relative phases of tones, 


THE CULTURE OF 



















Ltd., 1938.) 188. 

HE Casrel-Lindberg perfusion method repre- 
sents one of the most°important technical 
vances in biology which has been made in 
t years, 80 that the present volume, in which 
o authors describe in detail their app&ratus, its 
ode of operation and the experimental results 
tained up to date, is extremely weloome. 

The apparatus is designed to maintain sterile, 


perfusion pump, which contains the organ iid 
rfusion, fluid, and a mechanisth for creating and 
& pulsating gas pressure to the fluid 
the pump. The mechanical details of the 
pparatus are complicated, but are clearly described 
d profusely illustrated with good diagrams and 
shotographs. 

Many culture media have been tried and are 
rouped into two main classes: natural and 
tiffsial. The former consist of blood serum 
limted with Tyrode’s solution, to which may be 
dded such substances as Witte’s peptone, insulin, 
wemoglobin, eto., while the latter, which vary 
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the Wever Bray phenomenon, the volley theory, 
the perception of pitch, the rate of conduction of 
the. auditory nerve fibres, the cochlear response 
and the auditory tract potentials for a change of 
phase. Chapter vii deals with methods of pro- 
ducing changes of intensity, the sensitivity of the 
ear to intensity differences, the sensitivity of the 
cochlear response to intensity differences, and the 
probable way that differences of intensity are 
conveyed to the brain. 

The reviewer’s opinion on these chapters may 
be briefly explained as follows: Chapter v gives 
a good introduction to a description of the functions 
of the ear. Chapters vi and vii state clearly, and 
in. a manner which is easily understood, the presant 
position with regard to the resonance theory, the 
volley theory and the Wever and Bray phenomenon, 
and a number of other points which are very 
intimately oonnected with the physiology of 
hearing. 

The book is an extremely succeaafal attempt at 
epitomizing the very varied theories of vision and 
hearing, and for that reason alone should be read 
by all who are interested in the mechanisms of 
sight and sound. H. Hanrraipasr. 


ORGANS IN VITRO 


widely in composition, contain either no serum 
or only a small proportion. In order to detect 
changes in pH during the course of the experiment, 
phenol red is always added to the perfusing media. 

One chapter is devoted to the preparation of the 
tissue to be perfused. “The goal of the technique 
is to transplant an organ into the organ chamber 
without any damage to ita blood vessels and 
without infection”, a goal which demands serupu- 
loualy aseptio precautions and ‘no small surgical skill. 
When the organ has been suitably prepared, ib is 
inserted into the organ chamber and the blood 
vessels are connected with the perfusion pump by 
a system of oanule. The entire apparatus is then 
placed in the incubator. 

One of the major difficulties of the method is to 
maintain asepeis, which is rendered unusually 
difficult by the large volume of the tissue and 
perfusion fluid, by the complexity of the apparatus 
and by the extensive manipulation involved. 
Rigid aseptic and antiseptic measures are therefore 
n ; 

Many different organs and structures have now 
been successfully perfused for periods up to forty 
days, and a comparative study has been made of 
the effects of different natural and artificial media 
on the histology and functional activity of the 
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organs. “Thyroid glands, ovaries, hearts, kidneys 
and pancreas were found to maintain or to modify 


in niro their functional activity according to the 
chemical composition of the perfusing medium.” 
For example,: the addition to the Tyrode solution 
of only 5 per cent serum allowed parta of the 
thyroid to survive for several days, the addition 
of 10 per oent kept the gland alive and almost 
unchanged for more than a week, whilst 80 per 
cent produced hyperactivity of the organ as com- 
pared with the uncultivated control from the 
same animal. The thyroid was maintained in 
& healthy state for several weeks by trans- 
ferrmg it every week to another pump with a 
frésh supply of diluted serum. The photomioro- 
graphs of sections of perfused organs present oon- 
vinaing evidence of the healthimess of the tissue 
even after prolonged cultivation. 

Normal functioning of the perfused organs has 
also been demonstrated. ‘Thus iodine is secreted 
into. the perfusion fluid of the thyroid, and the 


secretion can be increased by adding thyrotropio 


od 
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pancreas has been shown to secrete insulin. 

The number of problems to whioh this ingeni 
method can be applied is almost unlimited, 
it is to be hoped that the Carrel_Lindberg techni 
will be introduced into many physiological 
medical laboratories. ‘The chief obstacles to 
more general use are its difficulty and the 
plexity of the apparatus Dr. 
encourages the reader by aasuring him that 
method is not so difficult as it looks, but. 
that it cannot be learned from a book ; it ah 
be studied in a laboratory where it is 


This book should be of the utmost value to 
beginner who, having soquired the techni 
under expert guidanos, is endeavouring to estab 
it in his own laboratory. - Moreover, alth 
primarily a technical work, it, contains matter 
considerable biologioal interest and oan theref 
be recommended to the general scientific 

H. B. F 


THE LEPCHAS OF SIKKIM. 


Himalayan Village : 

an Account of the Lepchas of Sikkim. By Geoffrey 
Gorer. Pp. 5104-32 plates. (Condon : Michael 
Loe Ltd., 1938.) 25s. net. 


R. GORER, who had already proved his 
mettle as an observer in “Africa Dances’, 

is NOW, 68 of. Hutton pointe out in his intro- 
book, a recruit to the ranks of 
serious anthropologists. He is fortunate in that 


his first ewsay in ethnographical study deals with - 


a people, the Lepohas of Sikkim, whose country 
hitherto has been virtually closed to Europeans. 
In 1936 he sacoompanied Major C. J. Morris to 
Sikkim, and afterstwo months spent at Kalumpong 
in study of the language, settled with him, under 
favour of the Maharajah and with his approval as 
their passport, in the village of Lingthem, which 
comprises a population of one hundred and seventy- 
six individuals. Mr. Gorer’s book, and the acoount 
of the same village published recently by Major 
Morris, thus give from two different points of view 
what in sum is a comprehensive picture of a 


, country and a culture, which though changing, up 


- to now have been completely outside European 


influence and contact. 
The author has treated his subject-matter from 
three different pointa of view, to each of which he 


. devotes a section of his book. In the first he deals 


with the material and formalized aspects of Lepcha 


society—ite framework ; in the second he cov 
the mainly unformalized aspects of their life ; 
in the third he presents the life-history of 
individuals who, it is to be presumed, may 
regarded as typical. 

Certain aspects of Lepcha life have im 
him more strongly than others as characteristi 
and it is under discussion of these in his attem 
at their evaluation hat the author fnakes, ap: 
from his purely descriptive work, his main 
tribution to anthropological thought—a contri 
tion’ whigh gives his book an additional claim 
the seglous attention of the anthropologist. 
these characteristics one is the remarkable 
of aggressiveness in the Lepcha character. 
explanation which attributes this lack to 
swamping of personality in the group feeling 
discussed by Prof. Hutton in his introduction 
some reserve, but not unsympathetically. 

Aefurther characteristic, to which the auth 
makes extended reference, is the obsession of 
whole community by sex, a point which 
impressed Major Morris. Here again Prof. Hu 
has raised an interesting question by 
whether decline of population and sterility 
cause, or effect, of this obsession. s 

Finally, there is the cynical attitude of 
Lepchas to their own religious beliefs, associa 
with an optimism which is qualified by a com 
lack of belief in their own efforts and their future 










No, 3637, JULY 15, 1939 


BUSH FIRES 


| ae drought of the early summer, which 
affected all south and south-eastern Australia, 
as followed by a heat wave in the first fortnight 
' January which reached sufficient intensity to 
duce leaf litter in the forest to tinder dryness. 
te usual firing by cattle graziers had been in 
«ogress for some months over all the 
yugh mountain grazing land which lies 
» the north of the prime forest belt. 
forthern and north-western winds of 
«eat force set in during the first week of 
anuary and fanned the sporadic fires into 
onflagrations which swept the country 
herever forest existed and also much of 
+e cleared grass lands where the stook 
ad left enough herbage to carry a fire. 

Forest losses were severe in New South 

«Valo, and in the Australian capital 
erritory 3,600 acres were burnt; this 
epresents a quarter of its plantation area. 
south Australia suffered also, but pro- 
eortionately less, for her plantations are 
«ot exposed to the same external fire 
azard. ‘Tasmania escaped at the time 
hat the fires were at their worst on the 
nainland, but towards the end of January 
und early February, serious fires broke 
yut in that State and severe losses were 
sastained. 

The greatest losses ooourred in Victoria, 
where by the end of that first fortnight 
of January 5,038,600 acres of forest were 

burnt over, sixty-seven saw mills and 
approximately six hundred houses and 
cottages were destroyed and seventy-one 
apersons lost their lives. The full extent 
of the loas in timber cannot be gauged, 
but the amount in the easily sooeasible 
areas has been assessed, and this reaches 
the alarming total of 2,070,000,000 super- 
ficial feet in the round. It is estimated that 
916,000,000 superficial feet of this killed timber 
oan be salvaged. The dead timber in less aodessible 
areas of burnt ash and alpine ash forest cannot 
be salvaged. 
- Victoria’s loas amounts to a national disaster, 
for the chairman of the Forests Commission, 
speaking at a representative meeting of timber 
men last year, stated that supplies of aah timber 
woyld last leas than twenty years. 

It will be seen that already the overoutting of 
the foresta had brought the industry to the point 
where future supplies of logs were becoming a 
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IN VICTORIA 


very serious matter, and now the greater part of 
the timber has been destroyed by fire. Viotoria’s 
logs is so severe that it is difficult to see how the 
industry can fail to sink into insignificance once 
the salvaged timber has been converted. Investiga- 
tions are now being made to see whether it is 





VIRGIN MOUNTAIN ASH FORREST, CUMBERLAND VALLEY, Vicroria. 


possible to prolong the period of utilizing burnt 
logs. It is a question of preventing fungus attack, 
and is therefore a difficult matter. 

The genus Kucalyptue—the gum tree—of which 


all the burnt foresta consist, is in the majority of 


cases difficult to kill outright. After a very severe 
fire has passed through, burning all the crowns, 
epicormio branches spring from branch and bole 
and restore the leaf area, and so life is maintained 
and the greedy branches on the limbs grow into 
mature branches, new crowns are formed and the 
greedy branches on the boles fall of. A month 
after such a fire as has been experienced, the bush 


_ 





ti’. alpine dah; there are three others, but they are 


| e Victorian foresta consists of these 
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Fig. 2. 


have been ahed from the capsul 
on the burnt trees, some of whi 
will not have been consumed ai 
would at that time of the year 
ripe but closed and would op 
after the fire had passed b 
Experience of past fires h 
shown that a very fine regener 
tion of ash follows an intense fir 
The seed falls on a good seed be 
and has an even chance with a 
weed growth that springs up i 
the ashes. Some of the be 
regeneration of mountain a£ 
has occurred in this way. Fig.: 
Noodjee forest, shows what ma 
_ be expected twelve years after 
very bad fire. The big log on th 
ground was a tree killed in th 
conflagration that wiped out th 
forest in 1926; the seed wa 
shed, good raing occurred an 


` NATURAL BBGEENRATION OF ASH AT Noopsan, Vrororta, FOLLOWDONG the excellent regrowth, which th 


THe 1926 FIRE. 


is sprouting with green tufts of leaves except— 
and this is what makes Victoria’s case so serious— 
the species composing the forest belonging to the 
ash group of gum trees. These are Hucalyptus 
*régnans, mountain ash, and Eucalyptus gigantea, 


not of the same milling value. These ashes do not 
renew their leaf surface by means 

of epicormics and so are killed Fen 
outright by any fire which attains 
such an intengity as to burn the 
crowns. A great part of the 


oe ee 


ashes, and the bulk of the sawn 
timber of that State is ash. Fig. 1 
shows a type of forest of moun- 
tain ash before the fire. The treea | 
attain/heights of more than three ' 
hundred feet, and the volume per 
acre on first quality sites is only 
beaten by such forests as virgin 
Douglas fir. So while in the 
coastal regions of New South 
Wales great conflagrations took - 
place at the same time as the ash 
foresta were being destroyed in 
Victoria, the trees will recover, 
and though greatly Injured and 
yielding as they will inferior pro- 
ducts, will reform a forest ahd 
perpetuste it. 

In the ash belts of Victoria the 
only hope is that sufficient seed will 


Iw 


Foresta Commission has carefull 
thinned, resulted. 

All then is not lost if the trees in the forests 
though killed, are capable of still reproducin, 
themselves. It means a long wait, for on presen 
knowledge it takes sixty to eighty years to mak 
a mill log. That is not all, for during this lon; 
period there is serious danger that an upoontroll 
able fire will sweep the forest again. This is wha 
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Fig. 3. 


WIND AND FIRE DAMAGH IN MOUNTAIN ASH STAND, Tamsin. River, 


VIOTORL, Jamucany 1038. 
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occurred in many parte of Victoria, including 
fine regrowth shown in the picture. What 
ppens then is complete destruction, for the 
ung trees forming the regrowth are too young 
bear seed and there are no old seed trees to help, 
d so the forest becomes bracken land, which 
only be reforested by planting—a very ex- 
ive business at Australian rates of wages. 
Fig. 3 shows the effect of fire on good regrowth. 
e Forests Commission has been engaged in tend- 
those fine areas of regrowth and in protecting 
em from fires. Last year, some £600,000 were 
t by the Commission on such work, and fires 
ve wiped out the greater part of the asset. 
uch of the money has gone into roads and perm- 
nt improvements of a capital nature and their 
e will remain if the forests are regrown and 
tected from fire. 

This brings up the question: Are these fires 
evitable ? If the answer is yes, then to spend 
ore money on forestry in Victorias is not justified. 
ere is no doubt that periods of intense dryness, 


much credence should not be given to the 
batements that have been published that January 
939 was the worst ever experienced since white 
attlement of Victoria. Well-equipped meteoro- 
gical stations are still uncommon in the country 
istricta, and the evidence of old inhabitants is 
otoriously unreliable in all matters; degrees 


tense fire conditions having occurred many times 
nd likely to recur at least five times in the rotation 
f an ash forest. 

This being so, how is it that there are any aah 
oreste at all? The tree is killed by a severe fire 
nd the regrowth can scarcely escape destruction 
with such a periodicity of five years. ə The fact 
nat virgin foreste existed up to the reeent fire 
n Victoria ia evidence that catastrophic fires did 
not occur before white settlement. The trees of 
he virgin forest are far older than the settlement 
bf Australia, and apart from this evidence there 
Are several facts which make it quite certain that 
he black man’s fires were of small nature. The 
ate Sir Baldwin Spencer, discussing this fhatter 
with the writer, said that the aboriginal only burnt 


Bim lag lag a Vl 
could surround when the marsupials were feeding. 


such foresta would be difficult and the resulta 
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It is clear that fires have increased in’ intensity 
since white men began to develop Victoria. The 
early history is interesting in this regard, for 
it ahows what difficulties were encountered by 
the settlers who were given country to open in 
the ash belt. They found it most difficult to get 
a ‘good burn’ after they had felled the timber. 
It was only when many holes had been carved 
out of the forest and a’ very dry period occurred 
that a sufficient ‘face’ of fire was established to 
sweep through the green forest. 

It was not until 1851 that a great conflagration 
was lighted, and this was so unusual and the results 
so devastating, that it is known to-day as “Black 
Thursday, the Day of Terror”. Since then, fires 
of great intensity have occurred at intervals which 
have become shorter. 

The great fires run as follows: 1851, 1898, 1926, 
1932, 1939, and of these, the last was only the 
most serious because of the greater loss of life 
owing to the country being more opened up and, 
in consequence, more peopled. The evidence is ` 
quite clear that the effect of settlement has been 
to increase the fire hazard enormously and that 
forests which were once practically immune from 
fire became first vulnerable as the face of the 
conflagration increased and were finally burnt 
through. The opening up of virgin forest by loggmg 
operations contributed largely to the vulnerability 
of the forests, and the fire prevention organization ° 
of the Forests Commission, while adequate to deal 
with all fires that broke out within the forest 
reserves, found itself impotent against the raging 
fires which swept in from Crown lands outside. 

After the disasters of 1926 and 1932, fire legisla- 
tion was tightened up, and to-day the fire preven- 
tion laws of Victoria are sufficiently stringent, if 
enforced, to make fire setting a very risky business , 
in any accessible part of the forests. 

The education of the public has been developed 
to an extent which ensures tRat everyone is warned 
against the careless use of fires. The meteorological 
service sends out through the broadcasting net- 
work warnings when the temperature and evapora- 
tion are reaching dangerous levels. Roads, tracks 
and breaks have been cut through the forest and 
aerial patrols report the outbreak of any fire. Every 
year by notice in the Victorian Government Gazette 
all areas of land subject to fire hazard are pro- 
claimed as coming under the bush fire laws. These 
areas oover all Victoria except the inland Mallee 
country. All these laws and precautions and all 
this propaganda did not save the position in 
January. The Government appointed a Royal 
Commission to inquire into the causes and effecta 
of that fire and to recommend remedies ; its report 
is not yet published so the matter is still sub judice. 
Comment must, therefore, be restricted. 
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-It is quite clear that no internal organization 
within forest areas can prevent a repetition of the 
disasfer of January 1939. The only way to prevent 
it is to give the Forestry Commission of Victoria, 
not only the legal power, but also the departmental 
machinery and equipment to control fires in the 
open Crown land leased to graziers beyond the 
boundaries of the forest reserves. How wide a 
protection belt is needed must depend on the 
topography. Where a range of mountains occurs 
m the Crown land, then it must be included if it 
is twenty miles away, for it has been definitely 
este blished that fires are started on plains 3,000 feet 
below by bark and debris blown from trees burning 
on & range twenty miles away. The wind reaches 
hurricane force, and even on the plains it reached 
40-50 m.p.h. at the height of the fire on January 14. 
Where the forest reserve is surrounded by plain 
country, the protective belt may be safely made 
narrow. Everywhere throughout the protection 
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belt roads must be made and look-out tow 
erected. Instant detection is the first step, 
then immediate suppression. Wireless i is & valual 














gang and with headquarters. All this is going 
cost a great deal of money, the failure to provi 
which in the past is the main reason for 
disaster. Conflagrations are not imevitable-; 
forest departments of Australia have ah 

this in the case of fires starting 
thear forests, and all that is necessary is 
extend the foresters’ jurisdiction and operati 
to cover the land held under grazing ococupan 
outaide. S 


and others during the last outbreak and 
lives were saved through them. 


REACTIONS WITH MONOLAYERS AND THEIR 
BIOLOGICAL ANALOGIES 


By Pror. Ertc K. Rogar, M.B.E., F.RS., anb Dr. J. H. SCHULMAN, 
DEPARTMENT OF COLLOID SCIENCE, CAMBRIDGE . 


fl lise film technique permits us not only to 
examine the progreas of chemical and enzyme 
reactions in monolayers but also to investigate 
mixed films, for example, lipo proteins, and the 
effecta of injecting various reactants beneath 
monolayers. It has been found! that the reactions 
of monolayers of lipoids such as cholesterol with 
substances injected into the substrate are depen- 
dent both on the nature of the polar group and 
on that of the hydrdécarbon ‘tail’ of the injected 
reactant. Similar conclusions can be drawn as to 


‘the extent of reaction with monolayers of proteins. 


The possibilities in this case are somewhat more 
complex, for the protein monolayer must be 
regarded as a triplex system, the extended poly- 
peptide chains separating an upper hydrophobic 
layer from a lower hydrophilic one, the latter 
containing the polar groups of the side chains of 
the protein. 

It is possible to separate the various factors 
which govern the adsorption by, or the penetration 
into, a monolayer of such as structure. These 


naturally include not only -the usual criteria of . 


water and oil solubility but also more specific 
terms, such as the intéraction of polar groups and 
special sterio configurations which . permit of 
adlineation of specific hydrophobic portions of the 


molecules. We include also not only the effec 


produced by changing the number and spacing 
polar groups im the reacting molecule, that i 
multiple point contact, but also the structure q 
the hydrophobic portions which may „pr may nd 
be conducive to close packing of the reactant i 
a sheet below the protein monolayer. 
We have examined inter alia a number q 
œstrogenio compounds’ of which the p.p’-dihy 
droxy diphenyl hexadiene and stilbene derivative 
form a definite*series in which the ratio of hydro 
phobic to hydrophilic portion could be varie 
These show marked differences in cast i 
aie witk a shar mannm ate ain ae 
diphenyl hexadiene and p.p’-dihydroxy dicthy 
stilbene or dibenzyl. The cestrogenic activity fe 
some thirty to fifty-fold on increasing or decreasi 
the number of CH, groups im the molecule by 
In the aocompanying figure are shown 
extents of interaction as measured by the char 
in surface potential with a gliadin monolayer or 
a substrate buffered at pH 8 on injection c 
3 mgm./100 0.0. of reactant into the substrate 
The cestrogenic activities of the various compound 
are likewise included. It will be noted tha 
reaction seta in rapidly, but equilibrium is only 
finally attained after some 15-20 minutes, and 
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nt there is a parallelism between the œstrogenio 
ivity and the protein adsorption except in the first 
d the last mem bers—points we shall refer to later. 
We observe that in apparent conformity with 
aube’s view there is ẹ marked increase in 
sorption with increase in the number of CH, 
pups in the molecule, and that this adsorption 
out down by the insertion of polar groups. This 
ect is clearly exemplified in comparing the 
sthyl stilbene or dibenzyl compounds with the 
rresponding pinacols. If, however, reactive 
lar groups, for example, the phenolic hydroxyl, 
d been inserted instead of the primary alcoholic 
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reactive polar group at the cham end enetrate 
monolayers and biologically possess lytic activity : 
if a second spaced polar group be inserted the lytio 
and penetrating properties are lost, the substance 
becomes an absorbant, is packed into the double 
layer beneath the film, and biologically acts as an 
agglutinating agent. 

Another significant biological similarity has been 
noted when we measure the extent of panetration 
of e series of substances containing identical 
hydrophobic ‘tails’, for example, a C,, chain, but 
with different head groups into a monolayer of a 
typical lipoid such as cholesterol. In all cases the 





Ae) as 


INJECTION 2mg into BB cæ 
MAO PHOSPHATE pH 8-0 


e TIME IN MINUTES 


groups in the methyl or ethyl pinaocols, a marked 
nerease rather than a decrease in adsorption 
would have been observed, for the following 
compounds react in order of increasing adsorption 
on both amine and protein monolayers: cresol, 
gallic acid, digallic acid, purpurogallin and tannic 
acid. This order is, however, reversed to ‘give a 
normal Traube series when these substances are 
injected under a relatively non-reactive monolayer 
such as a long-chain acid. A wide variety of sub- 
stances have been examined from this point of 
view, namely, their extent of interaction with 
protein monolayers, and it has been found that 
there is a direct ism between their extent 
of mteraction and their lethal action on Paramecia. 

We note & further biological analogy in that 


long-chain hydrocarbon derivatives with one 


` 


extent of interaction, as measured by the increase 
in surface pressure caused by the injection of 
0-33 mgm./100 o.c. under a film of cholesterol, 
originally extended to 40 A." per molecule, is found 
to be closely parallel to the hmmolytic activities 
and lethal activities on Paramecia of these 
substances. 

These latter can be placed in order both of 
monolayer penetration and of biological activity aa 
follows : 


+ + 
RNH, > R80; > R80; > RCOO’ > RN(CH,), > 


+ 
RNH(CH,), > Bile acids. 


We may conclude that the most reactive group 
in the protein macromolecule is the amino group 
since the -NH-CO- group is poorly reactive, a 
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point of *some interest when we examine the 
reactions of lecithin and of cephalin. This order 
of head group reactivity receives confirmation 
when penetration into monolayers containing 
these head groups is examined, that is, dn inverting 
the system. When we compare the reactivities of 
& series of long-chain compounds with identical 
head groups, it is found that biological activity 
and film penetration commences at about C, 
when attached to a very reactive head group and 
reaches &@ maximum value at about Ca. It is 


- Interesting to note that it is Hot necessary for all 


the carbon atoms to be in the form of a chain; 
they may be enclosed in ring systems ; thus activity 
commences with diphenyl derivatives. Optima 


are found im the bile acids, stearic acid, diethyl. 


stilbcsstrol and benzpyrene oxidation products. 
We have referred to the modification which 
must be introduced. into either the Overton Meyer 
or Traube concepts of biological activity, namely, 
lipoid solubility or capillary activity necessitated 
by the oconoept of specific head group inter- 
action. We see that a definite limit is also set 
to the hydrophobic portion of the molecule, for 
we must take into account both the decreasing 
solubility in the aqueous phase causing difficulty 
m transport and also the ease of adlineation 
or packing having an optimum of Cy. We find 
that a new phenomenon, as exemplified in the 


5 , figure, seta in with long chains, namely, dispersion 


of the monolayer, most marked in the case of 
4,4’-dihydroxy dipropyl stilbene. 
that this phenomenon of film collapse and dis- 
persion may be a generally important factor in 
setting the upper limit to the chain length or, more 
generally, the, capillary activity of homologous 
series of biologically important substances, such as 
anesthetios. This dispersion of protein films may 
have biological’ counterparta in adsorption on 
specific portions of the cell surface similar to the 


' hemolytic activity ofelang-chain compounds such 


a8 oleio acid, which readily disperses protein films. 


` Another interesting paralleliam has been observed 


in the surface reactivities and œstrogenio powers of 


' two isomeric compounds (p.p’-dihydroxy diphenyl 
- hexane), one being markedly differentiated from 


the other in both protein adsorption: and in 
œstrogenic activity.. Here models indicate that 


_ the trans arranged rings can peck laterally with 
_, one another in sheet form much more readily and 


with a greater degree of adlineation than the ots 
structure, imparting stability to the adsorption 
complex formed with the former substance. 

‘In advancing these somewhat novel principles, 
based upon the hypothesis of a parallelism of film 
reactions and biological activity, it is desirable to 
point out exceptions. It is found, for example, 
that the pmacol 4,4’-dihydroxy propiophenone is & 
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much more effective costrogenio agent than eith 
its paramecidal activity or adsorption on prote 
monolayers would suggest. The view might 

advanced that on certain living tissues it can 

partly converted by enzymatic reaction to eith 
the extremely active 4,4'-dihydroxy diphenyl hex 
diene or to dihydrostilbcestrol. Another interestar 
exception is to be found in desoxy cholic aci 
which is the only hæmolytio agent in the bile a 
(c. 1 : 550) series and is likewise poorly lethal 
Paramecia. It is unreactive to films of prote a 
cholesterol and glycerides, and in fact a spe 
interaction with fatty aoids is involved, an observ re 
tion which may be of importance in consideri 
the emulsifying and transporting properties of tk 
bile acids in the intestine. 

This method of attack permits us to investiga 
the nature of the coatings of ocells of unioelluls 
animals and planta by examining the effecte q 
lipoid or protein film penetrating or adsorbin 
substances on them. 

Thus both red cells and Paramecium a 
affected by lipoid and protein monolayer pene 
trating (cytolysing) or adsorbing (agglutinating 
agents, and we deduce that their surface structure 
must contain lipoproteins or consist of a lipaic 
protein mosaic; whereas certain other unicellula 
animals frequently found associated with Para 
mecia and, in addition, cilia of Mytilus are no 
affected by protein adsorbants or dispersanta bu 
are readily influenced by lipoid penetrating agents 
and their coatings in consequence must be chiefly 
lipoidal in nature- 

Examination of the carcinogenic hydrocarbon: 
by the monolayer technique reveals the interesting 
fact that, whilst they themselves are unreactive 
they are readily converted into extremely reactivi 
water-soldble unstable photo-oxidation products 
These substances are not only reactive to proteir 
monolayerg like the water-soluble dibenzanthra 
cene endpsuccinate (see graph) but are also para 
mecidal, a general between the bio. 
logical activity and monolayer reaction being 
maintamed. 

Finally, it may be suggested that the concept 
of specificity which we draw from the principle 
that both polar and non-polar interaction par. 
ticipate in molecular adlineation in monolayers, t 
applicable to biological reactions m general 
present us with a set of principles which permit 
of direct experimental application and theoretica 
attack. 


t Sabulman, a ee Ba See ee eee 
eae ee ae So 
"9 r E 

SSA Reeser Ta DA ar eee 
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Dr. Edward Kidson, O.B.E. 


2 R. EDWARD KIDSON, director of the Meteoro- 
logical Office, Wellington, New Zealand, died 
ddenly on June 12 at the early age of fifty-seven 


Dr. Kidson belonged to a well-known Nelson and 
isteburch family, but was born at Bilston, 
affordahire, on March 12, 1882. He received his 
hool and university education in New Zealand, 
aduating at the University of New Zealand with 
st-claas honours in physics in 1904. His first post 
that of assistant observer at the Magnetic 
servatory, Christchurch, which led to his joming 
o staff of the Department of Terrestrial Magnetism 
the Carnegie Institution of Washington in 1908. 
afore the Great War he was engaged on magnetio 
in South America, Newfoundland and 
stralia, and he spent six months as magnetic 
De on the magnetic survey ship Carnegie 
longing to the Carnegie Institution. 

During 1915-1919 he was on active -service in the 
eteocrological Section of the Royal Engineers with 
> Salonika Force. He was mentioned in dispatches 
hd made O.B. for his war service. After the War 
> returned to the Carnegie Institution and was 
ven, charge of ita Magnetic Observatory at 
Jatheroo, Western Australia. Kidson remained at 
fatheroo from 1919 until 1921, when he jomed the 
etearologioal Service of the Australian Common- 

alth as assistant director. 
TA 1921 Kidson returned to New Zeeland on being 
fellington. The Meteorological Bervice of New 
Æ nd when Kidson took charge was in a very 
atata? state and the “total staff numbered 
ae. With characteristic energy he set to work 
> build up a service based on modern scientific linee. 
idson’s travels had kept him in touch with meteoro- 
gical progress in America and Europe ; he was & 
an of science and appreciated the work of the 
orwegian school of meteorologists. He visited 
angen in 1931 and 1935 and, aided by one of Dr. 

jerknes’s assistants, who stayed a few months im 
ew Zealand on his return from the Antarctic, he 
htroduced the. Norwegian ideas into the work of his 

arvice and in this way broke-new ground in the 
ady of meteorology in the southern hemisphere. 
fe was fortunate in his choice of scientific assistante, 

nd with their aid bult up a meteorological service, 
onsisting of forty-five members, which, compares 
avourably fram a@ scientific point of view with the 
netecrological service of any other country. 
Kidson’s own acientifio work, with the exception 
the reports he prepared on terrestrial magnetiam 
zhile’ on the staff of the Carnegie Institution, was 
svoted almost entirely to meteorology. He wrote 
xtensively on the climate of New Zealand, and 
yas interested in the investigation of the upper 


i 
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atmosphere. He published papers on weather forecast- 
ing and the theory of tornadoes. He was particularly 
interested in Antarctic meteorology; his chief 
published work was a thorough discussion of the 
meteorological records of Shackleton’s first expedition 
(1907-98) and at the time of his death he was on the 
point of completing a compilation and discussion of 
the meteorological data obtained on Mawson’s later 
expeditions. 

Kidson’s sound scientific knowledge, coupled with 
a wide and sane outlook on mternational meteoro- 
logical problems, was unsurpassed in the southern 
hemisphere, and his early death just at the time 
when such qualities are awe required is & real 
tragedy. G. C. SIMPBON. 


Dr. C, H. Mayo 

Dr. C. H. Mayo, who died on May 28, was one of 
the greatest of contemporary American surgeons. 
During his active career of nearly fifty years, he was 
aasociated with hia elder brother, Dr. W. J. Mayo, 
in founding and fostering the Clinic im Rochester, 
Minnesota, which bears their name. In their life- 
time, this has expanded rapidly until now it is a 
huge centre of medical and scientific effort, an 
expansion the more remarkable because of the small 
gize of the town and ite distance from main roads 
and railways. 

Dr. Mayo’s scientific work cannot be considered 
apart from the development of the Olmic. At an 
early date the brothers determined to devote the 
profita of the enterprise to the furtherance of medical 
education and research, azid gradually brought 
together a team of workers which included clinicians, 
experts in preclinical subjecta and, notably, experts 
in the related sciences of biochemistry and biophysics. 
Thus their object has come to be the mtensive study 
of all aspects of disease, as well as ita treatment. 
This type of organisation was an admurable back- 
ground for Dr. Mayo’s substantial contributions. to 
the surgery of the thyroid gland. °He was one of the 
earliest to operate for thyrotoxicosis, and did much 
to eliminate the technical difficulties associated with 
this procedure. Later he was able to utilize the 
discovery by his colleagues, H. 8. Plummer and 
Boothby, that the administration of iodme reduced 
the dangers of operation, and to add and adopt 
further reflnaments in pre-operative and post- 
operative care, and m surgical technique. His work 
on transplantation of the ureters to the colon in 
cases of ectopia vesicæ was also outstanding, and in 
his hands this was a safe and satisfactory operation. 
He approached the problem as a biologist, and in 
mducing the rectum to function as a cloaca he dis- 
played great technical ingenuity and a sturdy respect 
for the conservation of renal function. 

Dr. Mayo was easentially a general surgeon, and 
bis nimble mind attacked and solved many diverse 
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problems of technique. In the operating theatre he 
fulness, and one of his delights was to introduce and 
perfect operative details, many of which are in general 
use. His reputation was mternational, and this, with 
his personal charm, made him a welcome figure at 
surgical meetings the world over. Based as they 
were on great experience and uncommon clinical 
acumen, his opinions were listened to with respect, 
and both abroad and in the Clmic he did much to 
secure the as interchange of surgical ideas and 
ideals. 


Prof. Edgar Zunz 

WE regret to announce the death on June 11 after 
a short illness of Dr. Edgar Zunz, professor of 
pharmacodynamics and therapeutics in the Univer- 
sity of Brussela and an eminent personality m the 
Belgian medical world., He was born at Charleroi on 
November 9, 1874, and received his medical education 
et Brussels where be qualified with distinction in 
July 1897. Having won a travelling scholarship, he 


spent some time at Heidelberg in studymg organic — 


chemistry in Gattermann’s laboratory, and later at 
Strassburg in Hofmeister’s laboratory of biochemistry 
and at-Bern under Kronecker, the physiologist. On 


his return to Brussels in 1900 he was appointed , 


assistant to Prof. Victor Jacques in the laboratory 
of pharmacodynamics and therapeutics. In the follow- 
ing year he presented a thesis to the University of 
Brussels on the digestion of albuminoid substances, 
which gained him the degree of doctor in physio- 
logical science. In 1906 he was appointed an agrégé 


‘in the Brussels medical faculty, and gave a course of | 


cology and in 1918 instructed students in the 
elementa of pharmaoography. During the War he 
id valahi wak a dreta Of ihe adia derart 
ment including the care of the gassed at the Ocean 
Ambulance at La Panne. In 1919 he was appointed 
professor of pharmacodynamics and therapeutics in 
the Brussels faculty pf medicine and held this post 
until his death. 

Zunz was a remarkably fertile writer. His two 
chief works were hia treatises on general and special 
pharmacodynamics published in 1930 and 1082 

. He alko collaborated with Prof. 
Terroine in a work on basal metabolism (1925), and 
contributed articles on coagulation of the blood to 
Roger and Binet’s text-book of physiology and on 
the regulation of the composition of the blood to the 
fourth vohmne of the “Encyclopédie Française”. He 
further contributed many pepers to Belgian and 
foreign journals on the digestion of protems, the 
properties of -proteoses and peptones, coagulation of 
the blood, secretion of adrenalin and insulin, action 
of the alkaloids of opium, the process of digestion, 
phenomena of adsorption and surface tension, and the 
effecta of poison gases. He took an active part in 
the against alooholiam and was president 


held at Antwerp in 1928 as well as president of the 
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scientific committee of the World Union Agai 
Alooholsm. 

Zunz was the recipient of many honours. In 1 
he was elected a member of the Belgian Ro 
Academy of Medicine, of which he became presaid 
In 1934, and m the following year was president of 
annial congreas known as the Journées Médicales 
Bruxelles. He was also an Officer of the Order 
Leopold, Commander of the Order of the Crow 
Officer of the Legion of Honour, PER doq 
of the University of Montpellier and correspond 
member of the aoe Academy of Medicine ‘of Ror 

J.D.R 


Prof, Rudolf Fick 

Pror. Fiox, who died on May 28 at the age 
seventy-three years, retired from the chair of anator 
m the University of Berlin in 1985. He brought do 
to the rising generation of German anatomists t 
Bret Seer eee) e Bae er ool 
Indeed Prof. Fick’s first appointment was in Koe 
department at Würzburg. His earliest research y 
was on the ripening of the cells of reproduction, wh 
led to his becoming sasistant to Wilhelm His- 
Leipzig. There the nature of his inquiries took ar 
direction ; he applied to the study of the human bo 
a more complete understanding of mechanios th 
had been done previously. The resulta of his stuc 
are embodied in his “Handbuch der Anatomie m 
Mechanik der Gelenke” (1904-1911; 3 vols.). E 
fellow anstomista admired his researches more th 
they studied them. In all he did there are to be se 
care and acouracy. This is perticularly true of H 
pioneer research into the anatomy of the orang 
carried oùt. on adult animals which died in t 
Zoological Gardens of Leiprig towards the end of 
nineteenth century. 

Prof. Fick was- born in Zurich, the son of t 
distinguished physiologist. Although born in Sy 
zerland he was intengely German in féeling and 
aspiration. From an sasistantahip in Leipzig he v 
appointed to the German University in Prague 
1905. Four years later he was invited to Innsbruc 
In 1917 fe was called to Berlin to fill the highe 
post if anatomy in Germany——a prize award 
perhaps more because of his outstanding me 
as a man than of the importance of his research 
in anatomy. His chief aim in life was to teach h 
students ; he preferred to spend his energies and tim 

in the preparation of anatomical specimens to ill 
trate his lectures rather than on resosrobes for 
advancement of anatomy. 

















Wa regret to announce the following deaths : 

Mr. Henry Havelock Ellis, a pioneer in the paych 
logy of sex, on July 8, aged eighty years. 

Prof. R. I. Meyer, editor of the latest edition 

“Gmelin’s Handbuch der Anorganischen Chemie 
known. for his work on the rare earths, on June l 
aged seventy-four years. 

Prof. G. E. Nichols, profeasor of botany an 
director of the Botanical Gardens at Yale Universi 
on June 20, aged fifty-seven years. 
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NEWS AND VIEWS 


of. F. C. Minett 


Francs CoL Mıxerr, who has just been ap- 
hinted director of the Imperial Veterinary Research 
stitute of the Government of India, was educated 
King Edward's School, Bath, from 1899 until 
07, and in the latter year entered the Royal 
eterinary Oollege. Two years after obtaining the 
ploma of membership of the College, be was 
warded a Ministry of Agriculture research acholar- 
hip and studied at the Pasteur Institute in Paris 
nd at the Veterinary School in Alfort. On the out- 
of the Great War, he joined the R.A.V.C. and 
roceedec to France with the Expeditionary Force. 
n the following year he returned to Aldershot, 
here he was engaged m research and in the pre- 
aration of mallein for the diagnosis of glandera—at 
hat time a problem of urgent military importance. 
om 1921 until 1924 he served in Egypt, and m the 
or year regi his commission upon receiving 
mn appointment under the Foot-and-Mouth Disease 
omumittee. He was awarded the D.Sc. in veterinary 
ience of the University of London in 1927, and in 
Ihe same year, upon the retirement of Sir John 
{cKadyean, was appointed director of the Research 
natitute in Animal Pathology at the Royal Veterinary 
ollege, and, in 1933, when the posta became amal- 
amated, he was appointed professor of pathology 
nd director of the Research Institute. 








Dusnre the past twelve years, Prof. Minett has 
ee ee 
ated more particularly with diseases of economic 
RARE ane aE a Omi In this connexion, 
pecial reference should be made to his work upon 
bovine mastitis, Johne’s disease and contagious 
abortion of*tattle, as a result of which, measures for 
he more effective’ control of these diseases have 
been established. Important as his researches have 
DEAT it is safe to say that one of his -chief claims to 
soogrnition lies in his ability as a teacher. *Indirectly, 
us well as by direct contact with his studenta and 
unior members of his research staff, he has advanced 
he study of veterinary pathology to a marked degree. 


Bicentenary of Du Fay (1698-1739) 

Ow July 16, 1789, the death occurred of the French 
man of science, Charles-Franoois de Cisternay du Fay, 
who though he wrote memoirs on many subjects and 
was superintendent of the Jardin des Plantes, is 
remembered to-day for his electrical experiments 
and observations. Born m Paris on September 14, 
1698, he was an officer in the French Guards, and for 
a time followed a military career. Ill-health, however, 
led to his resignation and he then turned to literary 
and scientific pursuits. He was admitted to the 
Academy of Sciences in 1788 and contributed papers 
on geometry, astronomy, mechanics, chemistry and 
botany. He was especially interested in the electrical 

experimenta of Stephen Gray, and suspending himself 


by silk cords, as described by Gray, he observed that 
when he was eleotrifled, and another person came 
near, there issued from his body pricking shoota, 
making a crackling noise. The Abbé Nollet (1700-70) 
was sasociated with these mente, which he 
afterwards extended. Du Fay also discovered two 
kinds of electricity which he named the vitreous and 
resmous, and he made attempts to formulate a theory 
of electric phenomena. A man of great industry, as 
superintendent of the Jardin dea Plantes he did 
much to rescue that institution from neglect, and it 
was through him that Buffon became his successor. 


- Julius Cohnheim (1839-1884) 


Pror. JoLros OonwHam, the eminent experi- 
mental pathologist, was born on July 20, 1889, at 
Demmm m Pomerania. He studied medicine at the 
universities of Wirsburg, Marburg, Greifswald and 
Berlin, where he qualifled in 1861 with a thesis on 
suppuration in serous membranes. After acting as 
an assistant to Virchow in Berlm and serving as an 
army surgeon in the war with Austria, he was 


appointed professor of morbid anatomy at Kiel, . 


where he remamed until 1872. He was then trans- 
ferred in a similar capacity to Breslau and finally 
occupied the corresponding chair at Leipzig m 1878, 
where he stayed until his death six years later. 


, Cohnheim was a highly skilled technician, and made, 


several valuable contributions to microscopical” 
science, among which may be mentioned his methods 
for demonstrating the nerve endings in the cornea, 
the structure of striated muscle and the phenomena 
of inflammation. His successful inoculation in 1868 
of tuberculosis in the anterior chamber of a rabbit's 
eye, thus proving the disease to be infectious, is an 
important landmark in the history 8f tuberculosis. 
His principal literary work is represented by his 
lectures on general pathology published in 1877—80 
and translated in 1888-00 in the New Sydenham 


Socisty’s publications, in which he dealt with the 


pathology of the circulatiof, nutrition, digestion, 
respiration, genito-urinary organs and animal heat. 
He also published several valuable articles on 
malignant growths, trichinosis and the bone marrow 
in ansamia. His stimulating lectures attracted a large 
number of students from all parte of Germany, and 
he had many men who later became eminent among 
his audience, including Heidenhain, Litten, Welch 
and Neiager at Breslau and Roy and Councilman at 
Leipzig. He died at the early age of forty-five years 
on August 15, 1884, from the effecte of gout. 


New Long-Distance Air Liner 

PRELIMINARY details of a new civil transport 
aeroplane, the Fairey O.L, have just been made 
public. It is a low-wing monoplane fitted with four 
Bristol ‘Perseus’ sleeve-valve engines of 1000 h.p. 
each. The body is of a circular section monocoque 
construction, arranged to carry thirty passengers. 
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The undercarriage is of tricycle form so placed that 
the machine can land and stand with the cabin 
horizontal, which will morease the comfort of the 
passengers and facilitate loading up when on the 
ground. The wheels are retractable durmg flight. 
The cabin is air-tight, and conditioned air at ground- 
level density is maintained when flying at altitudes. 
The machine is fitted with an automatic pilot, 
relisving the pilot of most of his physical work, and 
making him more analogous to the captain of a ship. 
The whole of the mechanical detail is controlled from 
the flight engimeer’s cabin, who has actually sixty-four 
dials on his instrument board, dealing with matters 
varying from engine and flymg performance down to 
the condition of the air in the cabin. A new feature 
of this machins is an auxiliary wing that can be 
retracted when not required. It is shaped like the 
more familiar trailing edge flap, and thus can be 
used as an air brake for reducing landing speeds as 
well as providing the extra surface for Icreasmg the 
flying speed range. This additional surface allows for 
a wing loading of 25 lb. per square foot for taking off 
and landing, which is increased to 82 lb. per square 
foot while flying with it retracted. The estimated 
speeds of the machme are 275 m.p.h. maximum, and 
220 m.p.h. cruismg, and ite air endurance with the 
full load of passengers will enable it to operate non- 
stop to any European capital. With a decreased pay 
load it will be capable of fast non-stop services on 
the Empire routes. 


Neanderthal Man in Italy 


Iw more respects than one, the discovery of a akull 
of Neanderthal man in the Guttari cave at Monte 
Felice Circeo, about sixty miles south of Rome, is of 
unique significance for the study of the chronology 
and distribution of Mousterian man in Europe of the 
palwolithic period. Owing to conditions affecting the 
use of the cave,by man, it is possible to fix the date 
of occupation within tolerably accurate limita, while 
the sealing of the cave in Mousterian times which 
brought that occupation to a close, has not only 
preserved the évidence of Neanderthal man and his 
domestic economy intagt but also saved it from the 
superposition of the debris of subsequent intrusions— 
conditions unique in caves of Mousterian oocupetion. 
The skull, now the third of the type known from 
Italy, was found on February 25, 1939, by Dr. A. O. 
Blano of the University of Pisa, who with the Abbé 
Breuil, discovered the second of the Italian Neander- 
thal skulls. Dr. Blanc had already examined thirty- 
one caves at Monte Circeo and found in them evidence 
of both the Mousterian and Aungnacian cultures, 
but the present find was made in a cave which had 
been discovered on the previous day only by ite 
owner, 8. A. Guttari. 


Tam skull lay on the floor of an inner chamber of 
the cave among stones which appear to have been 
laid m a circle around it, while underneath it were 
bones of Equus, Bos, Cervus and Sus, some of which 
had been intentionally flaked. The floor of the whole 
cave was covered with fossilized mammalian bones, 
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antlers and skulls, including, in addition to tho 
mentioned, hyæna and others, while elephant bor 
were found in a pool. All belonged to a we 

climatic phase. This Neanderthal skull is the mo 
perfect yet known, and in size approaches that 
La Ohapelle aux Saints. <A fracture of the rig 
temporal region points to a violent death; and t 
base of the skull has bean opened extensively e 

the greater portion of the occipital foramen c 
stroyed. The date of occupation is fixed by relatic 
to the oscillation of sea-level at somewhere betwer 
130,000 and 70,000 years ago ; and Sir Arthur Kei 
who contributed a prefatory note to an accour 
with illustrations, of Dr. Blano’s discovery in 
Itustraied London News of July 5, regards 
relics of Neanderthal man as contemporary with 
lowest level of the Grotte des Enfants, Mentone. 

























Recent Additions to the British Museum (Bloonisb 


Some etriking examples of West African art wer 
among the more important of the recent addition 
to the ethnographical collections of the Britis 
Museum, which were reported at the meeting of th 
Trustees on July 8. Of these one was a gift of th 
National Art Collections Fund—a cast bronze hee 
which was excavated at Ife, the religious centre o 
the Yoruba people, and is aaid to represent Olokun 
the Yoruba deity of the sea. Discovered in 1938, i 
18 m good condition, and shows traces of red pam 
on the head-dreas. Probably it belongs to th 
fifteenth or sixteenth century, though the date i 
uncertain. Its modelling is of a quality uniqu 
among the artistic productions of negro Afrioa, anc 
bears comparison with the finer sculptures ef civilized 
art. The second example of African art is a carved 
ivory tusk from Benin, which bears figures of fish 
and animals, symbolizing the king in his supernaturs 
aspectes. There is a receptacle for magicgl ‘medicine 
at the larger end. No similar example is known 
The gift to the Department of Manuscftipte of the 
diaries of Robert Needham Oust, an Indian civ 
servant well known as an orientalist among schola 
of the nineteenth century, will be weloomed by e 
who are imterested in the history of Indian and 
oriental studies. The diaries were presented by hie 
son, Mr. R.-H. H. Cust. 


Utilization of Coal 

Tue British Coal Utilization Research Association 
held its first annual meeting in London on June 28, 
when Sir Evan Williams, the president, gave an 
eacoount of ite first year’s work, which haa been largely 
concerned with the erection and organization of ita 
research station in Fulham. It has been a subject of 
reproach that the coal industry has been largely 
indifferent to promoting efficiency in the utilization 
of coal. They now foresee, the: president said, that 
the future will call for fuels of accurately controlled 
characteristics ; the development of these is being 
investigated. The programme of research» in- 
cludes work on pulverized fuel firing which, it is 
believed, will play an mcreasingly important part in 
industry, and also on combustion in the fuel bed. 


- 
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he study of producer gas is to receive greater 
ention in view of ita present importance in heavy 
dustry and its potential application to mechanioal 
ansport. Great store is laid by the coal industry 
h the open coal fire, and efforta are being made to 
nimize ita admitted defecta—amoke and labour. 
is recognized that coal-burning appliances have 
hiiered im oompaerison with gas and electrical 
ppliances owing to the neglect of scientifle principles 
design, and it is hoped to raise the standards of 
ormance and eliminate inferior and imeffective 
pphsnees. Efforts are bemg made to advanoe the 
3 of coal for cooking. A solid fuel cooker has been 
paigned for use on railways. Some of these have 
pen installed on trains, meluding the Coronation 
cot. It is believed that gravity feed firmg will play 
considerable influence on hotel and institution 
0 okery in the future. 


oliective and Economic Security 
PorrroaL and Economical Planning (P E P) has 
sued two broadsheeta dealing with the economics of 
olective security and instruments of economic 
ecurity. In the former, relations between economic 
paey and a fresh effort to realize collective security 
o discussed and the necessity of military support 
or economic collaboration is emphasized, and the 
mportance of ascertaming how far geography and 
he balance of strategic forces would permit military 
pistance if needed before inviting amaller countries 
iko a system of oollective economic security. The 
maintenance of peace through collective political and 
conomic security involves the application of prin- 
iple simflar to those which would be appropriate in 
ime of war. The measures of self-defence now 
equired of a system of collective security may be 
æd as those required for preserving and pro- 
moting the free exchange of goods and services 


between members of the system; steps needed to’ 


ensure that the advantages of participation in 
pconomic relations on those terms should no longer 
be available to natsuons which do not subscribe to the 
conceptions inherent in the free exchange system 
and which now only participate in that system to 
destroy ; and measures for extending assiktance to 
neutral countries to enable them with safety to enter 
he orbit of the free system. Civilization’s resources, 
it w urged, should be used to maintain civilization, 
and the main economic implications of a policy of 
collective security are discussed in same detail, 
inchiding the question of reciprocal aid, the utiliza- 
tion of limited resources, the difficulty of overvalued 
currencies, the possibility of organizing markets and 
Nazi political and economic exploitation. If civiliza- 
tion 18 to be preserved it cannot be in isolation. Ita 
basis is international, and there is no alternative to 
collective measures. 


THE second broadsheet, emphamzing the need 
for Jndustrial reorganization, classrfles the poesible 
measures under four heads, according to their con- 
nexion with Government commercial policy, with 
the improvement of tradmg methods, with the 
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+ 
finance of international trade and with export and 
import subeidies. The absence of any coherent 
British trade policy is criticized. The United Kifigdom 
has a strong bargaining weapon for securing increased 
reciprocity in commercial relations with individual 
States in view of the importance to them. of British 
import purchases, and it is suggested that ‘moat 
favoured nation’ treatment might be withheld from 
countries which resort to unfair trade practices. 
Much could still be done to improve the mechanism 
of economic co-operation and the importance of 
control schemes and cartela being operated in the 
public mterest and particularly in the interesta of 
economics is streesed. The questions of export credita, 
import subsidy, and of selecting the appropriate 
measure for different purposes are then discussed, the 
final emphasis being laid on the need for more moral 
courage to form the nicleus of a system of collective 
economic security m which the benefits of free 
exchange would be limited to the free exchange 


group. 


Employment in 1938 

Tas report of the Ministry of Labour for the year 
1938 shows. that on the average for the year the 
numbers in employment were about 120,000 leas than 
in 1987 although higher than in any previous year 
except 1937, and more than 20 per cent higher than in 
1924, when the series of comparable statistics was 
begun (Omd. 6016. London: H.M. Stationery Office, 
The seasonal fluctuations were less 
than usual, the maximum variation in the rate of un-, 
employment among insured persons in the general 
scheme being only 0:5 per cent as against variations 
of from 2 to 5 per cent in previous years. Seasonal 
improvement in the first half of the year; however, 
was much leas marked than usual in the building and 
contracting industries, brick manufacture and the 
distributive trades, and was almost entirely offset by 
a decalme in metal and metal manufacture, 
engineering, the textile industries, especially in the 
cotton industry, and the normal slackening in coal 
mining. In the second half of the year the seasonal 
decline in building and lo works contracting, 
transport, distribution and the hotel and boarding- 
house service was counterbalanced by improvements 
in the textile industries, metal’goods manufacture, 
and the vehicle and mining industries. The effects 
of the recession of 1937-38 were spread very unevenly 
over different arees of the country, being most marked 
in the north-western area, in which employment 
declined by 7-5 per cent, mainly through contraction 
in the cotton industry. Wales suffered severely with 
a fall of 5-4 per cent, mainly in the iron and steel and 
tin-plate industries. In the Midlands there was a 
fall of 8-4 per cent and in the south-eastern division 


no change. 


R&a¥YERHNOH is made in the report to the policy of 


the Ministry. in regard to the admission of foreign ` 
workers. Of the 22,847 permita granted during the 


year, 61-7 per cent were for employment im private 
domestic service. The figures do not include persons 
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admitted to the United Kingdom by the Home Office 
as refugees and who have been allowed to enter into 
employment as: domestic servante in private house- 
holds. The Government policy of locating new 
factories and other establishments required in con- 
nexion with the defence programme in areas of heavy 
unemployment, so far as strategic and other practical 
considerations allow, has led during the year to the 
setting up of new establishments employing many 
thousands of workers in the Special Areas and in 
other areas of heavy unemployment. With regard 


- to juvenile employment, the report points out that 


the estimated number of juveniles aged 14-17 avail- 
able for employment was about 158,000 leas than at 
the end of 1987. The numbers aged 14 entering 
the mdustrial field have been decreasing since 1984, 
and by 1934 the decline in the birth-rate after 1920 
had influenced the numbers in the whole 14—17 group. 
Although prospecta of employment for juveniles 
remained fairly good in most parte of Great Britain, 
they were lees bright than in 1937. 
British Trust for Ornithology 

Tue fifth annual report of the British Trust for 
Ornithology reveals the remarkable progress made in 
the oo-ordmation of fleld studies in Britain in recent 
years, and much space is given to the results of these 
field investigations. They include the lapwing habitat 
inquiry, and that of the distribution of the oorncrake, 
which is to be continued this year. In 1988, 1200 
completed returns were received referrmg to the - 


,cornorake and noting ite decreasing numbers, most 


marked in Ireland and least in Scotland; efforta 
are being made to get information from the Oon- 
tment, where the species is also decreasing. The 
survey of black-headed gull colonies had 150 observers, 
and shows that few coastal counties have been 
colonized in the past twenty-five years, but there 
has been a marked inland spread. The sample 
census of heronries shows an increase of breeding 
stock in many places, and three heronries in England 
now have between 120 and 150 neste. The bridled 
guillemot inquiry shows that few of this variety are in ` 
the English and Welsh colonies, but the percentage 
increases from about lat. 56° N., The woodoock 
inquiry showed by ringing that occasional British 
woodcock gccomperty the winter migrants when they 
return to their native breeding haunts. The wood- 
land bird inquiry gave special attention to the 
British sub-species of birds, which can be divided mto 
four groups showing thirty-seven distinctive races of 
bird entirely confined to Britain. A new inquiry on 
the redshank is planned for 1989-40 and a hatching 
and fledging Inquiry will extend nationally the work 


started at Whipsnade Bird Sanctuary. 


Tuberculin Tests in Cattle 
Bovıxa tuberculosis is oné of the moet serious 


 gcourges that afflicts cattle in Great Britain, causing 


an annual los which has been estimated to amount 
to £2,000,000 annually. The disease m dairy herds 
is also responsible for much human tuberculosis, 
particularly in children. The eradication of tuber- 
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culogis from herds is now receiving serious attentio 
The detection of tuberculous animals by means 

the tuberculin test is employed in all schemes f 
the eradication of bovine tuberculogis, but in rece 
years modifications in methods of preparation 

tuberculin and in its application have been in 

duced. The need for detailed research into vario 
problems associated with the tuberculin test w 
recognized by the Jomt Tuberculosis Committee 
the Medical Research and Agricultural 
Councils, and work on the subject was undertal 

at the Institute of Animal Pathology, Cambridge, H 
Prof. J. B. Buxton and Mr. R. E. Glover, and t 
resulte of their investigations are published in 
report iasued by the Agricultural Research Oounc 
(““Puberculin Teste in‘ Cattle”. H.M. Statione 
Office. ls. 6d. net). After dealing with the differer 












- methods of applying the tuberculin test, sections e 


devoted to the value of several types of tuberculi 


_ Bensitization and desensitization of tuberculous axr 
* non-tuberculous cattle to tuberculin, and the po 


sibility of ‘doping’ against the various tests. Expe 
ments are also described in which attempts wer 
made to sensitize normal cattle to tuberculm itse 
and finally, the significance of reactions, resultin 
from. infections with organisms closely allied to th 
bovine tubercle bacillus, is discussed. 


University of London: Principal’s Report 

In recent years a corporate university spirit he 
made iteelf increasingly felt in London. Ite growt 
has, naturally, bean stimulated by the erection a 
the imposing block of central buildings in Bloornsbu 
and the grouping there in association with them o 
several important schools and institutes. It wi 
receive a further notable impulse from the opening 
of the new Students’ Union. The Union has alread 
proved ita value as a centre of student life, and Lorg 


` Nuffleld’s gift last year of £50,000, added to a gran 


of £25,000 fram the National Fitness Douncil anc 
one of ££5,000 from the University Grants Commi 
and equipment on a generous scale of a permanen 
hare for ft. Among other interesting items of the 
Principaľs report may be mentioned: a close 
aasociation with external students through a ney 
system of communicating detailed examination regul 
to all Intermediate Examination candidates and td 
the institutions responsible for their training ; a new 
Oeartifloate in Natural History for prospective tee 
of nature study in primary schools ; ee reer 
lishment of an editorial board under the chairmanship 
ee N 
ship of the School of Slavonic and East Europ 
Studies, to be responsible for the publication of the 
Slavonic and Hast Huropean Review. 


New Entomological Journals 

Tas Entomological Society of Southern Africa 
was founded m 1937 and the first volume of ite 
Journal, dated March 30, 1939, has come to hand 
It contains seven papers, covering a very wide 
of subjects, including taxonomic studies on Diptera 
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(B. de Meillon, H. K. Munro), the biology of a nest- 
living Sarcophagid (A. Cuthbertson), studies of new 
Thysanoptera (C. Jacot-Guillarmod), desoriptions of 
South African moths (A. J. T. Janse), the control 
of temperature and humidity m emall cabinets 
ev. N. 8. Immelman) and finally on the general 
classification of insects (J. Omer-Oooper). The journal 
is excellently printed and illustrated, and the frst 
volume, including also index, obituary notices and 
ist of members of the Society, extends to 163 pages. 
t is obtamable from the ‘Honorary Secretary of the 
Society, P.O. Box 103, Pretoria, South Africa, and 


from N. V. Swets and Zeitlinger, Keizersgracht 471,” 


Amsterdam, Holland. The price of the volume is 
£1 2s. 6d. 


It is announced in the Bes World that an All- 
‘India Bee-Keepers’ Association has been founded 
with an official organ, the Jndian Bee Journal, the 
first issue of which appeared in January 1989. Owing 
to various causes, modern apiculture has an uphill 
journey in order to take its appropriate place m the 
scheme of Indian agriculture. The difficulties are 
being surmounted and the inauguration of the above 
Association and ita Journal is likely to become an 
| important factor in future progress. The addreas of 
the Association is Jeolikote, Naini Tal, U.P., India, 
and the annual subsoription to the Journal is 8 rupees 
| for one year, and proportionately lees for bwo or 


| more years. 


Earthquakes during April 1939 
AOCORDING to the Central Seismological Bureau at 
| Strasbourg there were 152 earthquakes each recorded 
| at more than one observatory or experienced by 
people during the month of April. This was 52 more 
than durmg March (Natrurns, June 10, p. 988). 
The greatest number recorded on any one day was 
on April 6, when 14 occurred, and the least number 
| recorded on any one day wag 2 on each of April 8, 9, 
28 and 30. The most important shocks durmg the 
month were probably those of April 1 (strength VIII) 
felt pear Mostaganem m Algeria, April 18 at 8.23 
G.O.T. in Obile (epicentre 27° S., 70° W. approx.), 
and that of April 80 felt at Guadalcanar dnd several 
other places m the Solomon Islands. The next most 
intense were the earthquakes of April 5 with epicentre 
near 20° 8., 168° W., in the New Hebrides, April 21 
at 4.29 G.Q.T. (epicentre near Yeso), and April 23 
. at 16.28 G.O.T. (epicentre in the Atlantio near 
1°8., 17° W.). Apart from these individual shocks 
there appears to have been a good deal of moderately 
intense selamological activity in Italy as earthquake 
shocks have been experienced at Livorno on more 
than one occasion, in the Frioul district and near 
Mont Amista, 





British Standards for A.R.P. Requirements 

Tas Home Office Air Raid Precautions Depart- 
ment has arranged with the British Standards 
Institution to prepare and iasued on its behalf a 
special A.R.P. series of British standards for air raid 
precautions purposes. The preparation of these 
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standards will be under the control of a special 
advisory committee, and in accordance with the usual 
practice of the British Standards Inatitutionewill be 
carried out in the closest co-operation with Govern- 
ment departments and the industry concerned. All 
communications relating to this work should be 
addressed to the British Standards Institution, 28 
Victoria Street, Westminster, 5.W.1. 


Research in Pathology at Leeds 

Tue report for the years 1937 and 1938 of the 
Department of Pathology and Bacteriology of the 
University of Leeds, by Profs. Matthew Stewart and 
J. W. McLeod, has recantly been issued. A summary 
of the routme examinations carried out is first given, 


" followed by abstracta of the research work that has 


been done. This includes investigations on cases of 
silicosis and asbestosis, studies on the morbid 
anatomy and histology of chronic arthritis and ita 
treatment with gold salts, and investigations on the 
morbid histology of diphtheria caused by the three 
types of the diphtheria bacillus. A report on canoer 
research is also contributed by Prof. R. D. Paasey. 


Conference on Engineering Education and Training 


A ConreRpunce on Engineering Education and 
Traming will be held at the Institution of Civil 
Engineers during February 6-8, 1940. Sir Clement 
Hindley, president-elect of the Institution, will 
preside over the Conference, which is being organized 
by a general committee representative of engineering 
institutions, universities, technical schools and oot- 
leges, engineering consultants, industrial organira- 
tions, Government departments and other imteresta. 
It is proposed to publish a number of papers, to be 
circulated in advance, which will form the bams of 
discussion at the technical seasions of the Conference. 
Inquiries should be addressed to the Secretary, 
Institution of Civil Engineers, Gre@t George Street, 
London, 8.W.1. 


Two Large Sunspots > 

Two large groupe of ta were conspicuous on 
the sun’s disk during the past week. The larger of 
these groups, in latitude 4° south, appeared over the 
sun’s east limb on July 3 afd became a complex 
group with an area exceeding 1700 millionths of the 
sun's hemisphere. Ita time of central meridian 
passage was July 9-3 U.T. The other group arose 
from a pair of tiny spota seen on July 4 in north 
latitude 6°. Shortly after ita oentral meridian 
passage on July 8-2, it had reached an area of 
1000 millionths. 


British Empire Cancer Campaign 

At the seventy-first quarterly meeting of the 
Grand Council of the British Empire Cancer Cam- 
paign held on July 10, the following grants were 
approved: £400 to Mount Vernon Hospital for the 
employment of Prof. F. Weigert for research on a 
special biochemical problem ; £495 to the Strange- 
ways Research Laboratory, Cambridge, for the 
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_‘galary of its physicist, Dr. D. E. Lea, and £400 to 
Sir Robert Muir and Dr. P. R. Peacock for research 
. to be tarried out at the Glasgow Royal Oancer 
Hospital by Dr. Stephan Beck. This brings the total 
granta made to date by the Campaign for cancer 
research for the year 1939 to more than £49,000. 
The formation of a University of Oambridge Research 
Centre of the British Empire Cancer Oampaign was 
approved. The initial Committee to supervise this 
' Centre will consist of the Vice-Ohancellor, Prof. 
H. R. Dean, Prof. J. A. Ryle, Sir Frederick Gowland 
' Hopkins and Dr. Honor Fell, augmented later by 
other sctentiflo workers at Cambridge. In future this 
_ Centre will co-ordinate all the cancer research being 
carried out at Cambridge and will iteelf initiate and 
‘direct research in the same way as the recently 
” formed University of Oxford Research Centre of the 
' Campaign. The Grand Council acoeded to the 
request for affiliation from the Oancer Research Fund. 
Committee (19384) of Northern Ireland, which now 
provides a link between the work of the Campaign 
and the canoer research bemg carried out at the 
University of Belfast and in Ulster generally. The 
. following were elected members of Grand Council : 
Prof. J. A. Orowther (professor of physics in the 
University of Reading), Dr. H. T. Flint (director of 
` physics at Westminster Hospital), Dr. R. W. Scarff 
(honorary secretary of the Scientific Committees of 
the Campaign) and Mr. D. G. Walker to represent 
' the British Dental Association. 


The Colonial Service: Recent Appointments 
Tus folowing appointments and promotions in the 
. Colonial Service have recently been made: W. T. 8. 
Brown, assistant oonservator of foresta, senior 
, assistant conservator of forests, Gold Coast; F. 8. 
* Danks, assistant conservator of foresta, Oyprus, 
assistant conservator of Foresta, British Guiana; 
H. W. Moor, senior assistant conservator of forests, 
` divisional conservator of forests, Gold Ooast ; G. M. 
Tolmie, assistant oonservator of foreste, senior 
' assistant conservator of foresta, Gold Coast; B. E. 
Frayling, chief inspector of mines, Tanganyika 
Territory, chief inspector of mines, Nigeria ; _J. K, 
Cox, inspector of planta and produce, agricultural 
superintendent, Gold Coast. 


Announcements ; ` 


Dr. Exot ABDBRHALDEN, professor of physiology 
at Halle, and Dr. Max Planck, professor of theoretical 
physics at Berlin, have been elected honorary 
members of the Société Philomathique of Paris. 


Lorp Horpsp has been elected president of the 
National Society for the Prevention of Venereal 
' Diseases in suoceasion to Sir Basil Peto, a founder- 
member and president since 1926. 


` Aw exhibition is bemg arranged at the Science 
Museum, South Kensington, in conjunction with the 
Royal Photographic Society and the photographic 
industry to illustrate the history of photography from 


the time of ita inception in 1839 down to the present | 
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day. The exhibition is bemg opened by the Marques 
of Salisbury on July 20, and will be open to th 
public on July 22 for five weeks.’ 


A symposium on “Growth and Development” tc 
be held at North Truro, Maasachusetta, during 
August 7-11 has been organized by the journa 
Growth. Granta towards the cost of the conference 
have been received from the Macy and Rockefeller 
Foundations. The topics for discussion, with their 
principal speakers, are : oel -division and differentia. 
tion (Prof. W. H. Lewis, Prof. P. W. Gregory); 
genes and development (Prof. Ourt Stern, Dr. O. H. 
Waddington); chemical factors (to be announced) 
(Dr. J. Needham); regeneration, organization (O. E. 
Schotte, Prof. E. W. Sinnott); concept of organism 
(Dr. J. H. Woodger). Further information can be 
obtamed from Dr. Philip White, Rockefeller Institute 
for Medical Research, Princeton, New Jersey. 


Tra People’s League of Health has organized a 
scheme of clinical research to determine the infiuence] 
of diet on expectant and nursing mothers in relation 
to maternal mortality and morbidity. Systematic 
observation and records are being collected at the: 
ten London hospitals which are co-operating with 
the League in this research. 


_ Aogorprve to the Central Dutch Office of Statistica, 
the average duration of life m men is at present 65-1 
years and in women 66°4 years as compared with 
88-4 and 40-7 during the period 1870-1878. The 
infant mortality, which was then as high as 22 per 
cent in males and 20 per cent in females, fs to-day 
only 5 and 4 per cent respectively. During 1870- 
1879 only 7-6 per cent of Dutchmen reached the age 
of eighty years, whereas in 19381-1935 no leas than 
25 per cent reached that age. Holland has oon- 
sequently the lowest mortality in Europe. s 


Tus Council of the Royal Society of Arts offers a 
prize of £25 under the Thomas Gray Memorial Trust 
for an Jnvention, publication, diagram, etc., which is 
sisi Anpent ty’ Go un aisanana the Boiano cor 


practice of navigation, proposed or invented in the 
period January 1, 1934 to December 31, 1939. 


` Under the same trust, & prize of £25 for an essay on 


“The Carriage of Dangerous Goods by See” is offered. 
Further information can be obtaimed from the 

, Royal Society of Arte, John Sireet, 
Adelphi, London, W.C.32. 


A pmsmarncH scholarship of the value of £250 per 
annum. and tenable for two years has been founded 
by the Wrought Light Alloys Development Aasocia- 
tion to encourage and facilitate research in the 
application of light alloys to ship construction. The 
scholarship will be administered by a Committee of 
the Institution of Naval Architects and it is hoped 
to make the first award in September 1089. Further 
information can be obtained from the Secretary, 
Institution of Naval Architecta, 10 Upper Pours 


Street, London, 8.W.1. 
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LETTERS TO THE EDITORS ° 


They cannot undertakes to return, or to 


The Editora do not hold themselves responsible for opinions 
correspond 


expressed by thew correspondenis. 
with the writers of, rojecied marasoripts 


intended for this or any other part of Narunn. No notice is taken of anonymous commumioaiions. 
NOTES ON POINTS IN 80MM OF THIS WENK’S LWITHRS APPRAR OW P, 119. 
CORRESPONDENTS ARS INVITED TO ATTACH SIMILAR SUMMARING TO THHIR COMMUNICATIONS. 


. The Glutamic Acid of Tumour Proteins 

In analysamg tumour teins, we! have isolated 
yithout exception lally racemized glutamio acid. 
Jowever, and co-workers’ recently reported 
he isolation of optically pure H +-)-ghutamic acid in 
our cases. These authors did not use the same 
nethod which we employed, but a different procedure 
which is excellent for the rapid and efficient isolation 
of ars Tatamic acid from standard proteins. 

© dokoa kudiy ant wa a copy of Ki tice: 
ee re could immediately carry 
rat corresponding experiments. 

The essential difference in the method of the 
MBritish authors lies in a purification of 
the dicarboxylic amino-acids by preci them. 
twice as the calcium salta? from 90 per cent alcohol. 
We have investigated the solubility of the calcium 
salts and found that the oalctum-d,l-glutaminate ia at 
Weest ten times as soluble as the calcium salt of the 
+-glutamic acid in 90 per cent aloohol. Although the 
pure racemic salt is relatively insoluble, the above- 
mentioned difference can become very important 
through the tremendous mfluence of con 
material m crude extracte, which is well known to 
all those who have isolated active principles from 
natural sources. 

In our laboratory in recent months, Mr. A. M. 
Akkerman has investigated the ‘ternary’ system of 
d- and L-glutamio acid hydrochlorides in 20 per cent 
hydrochloric acid at 0°C. It was found that the 
d,l-hydrochloride is not @ racemic compound but a 
racemic mixture (conglomerate), the solubility of 
which is exactly twice as great as that of the hydro- 
chloride of 4 -+ -glutamic act. Since we precipitate 
the crude glutamic acid by saturating the aqueous 
solution with hydrochloric acid at 0° C., we have also 
studied the solubilities m this concentration and found 
that, although both forms are less soluble, they showed 
quite the same difference in solubility. ° 

In order to test the effects of these solubility 
differences upon the isolation, we have fractionated 
a mixture containing 75-5 per cent of pure l- and 
24°5 per cent of pure d-glutamic acid according to 
the method of the Britiah authors. We obtamed 
66 per cent of the L-ghitamic acid originally present 
in the mixture m pure state ([alp = + 31:49). 

The influence of accompanying is shown 
in the folowmg experiment in which we used the 
hydrol from dried calf’s from which 
we previously been able to isolate optically 
L-glutamic adid by our method. 600 mgm. of d 
glutamic acid were added to the hydrolysate Res 
20 gm. of embryo tissue and the mixture fractionated 
according to the method of Chibnall et al. We obtained 
1-16 gm. of pure l-glutamic acid hydrochloride 
([ajp = + 31-2°). In a second experiment 700 mgm. 
of d,l-glutamic acid were added to 7:8 gm. of an 
aloohol precipitate which was fram the same 
embryo tissue In a previously described manner’, 
The fractionation, when dane according to the method 


` not practicable smoe benzoylation itse 


of the British authors, yielded 506 mgm. of pure | 
\-glutamio acid hydrochloride ([a]p = + 31-4°). 

Since the oriticiam might be raised that the de- 
preasions of optical- rotation in our p i of 
glutamic acid from tumours could be caused by 
analytically undetectable impurities having opposite 
rotation, we have attempted the isolation of the 
d{--)-glatamic acid. A resolution of the partially 
racemic glutamic acid by E. Fischer's‘ was 
produces a 
partial racemization. We have therefore treated 
a partially racemic glutamic acid from Brown-Pearce 
tumours with fermenting yeast according to the 
method of F. Ehrlich and were indeed able to isolate 
pure d(—)-glutamic-acid ([a]p = — 31-2°). 

In conclusion, it can be said that the method as 
ib is amployed by Chibnall e al., in spite of very good 
yields obtained in the isolation of natural glutamic 
acid, appears not to be applicable for detecting the 
partial racemization of glutamic acid. In employing 
the method which we used, we recommend the 
inoculation with crystals of both enantiomorpha after 
saturation with hydrochloric acid, and further the 
recrystallization with the least possible loes of 
material. ee 
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Dissociation of the Hæmocyanin Molecule 


Savana. proteins are dissociated by a change of 
the hydrogen ion concentration, by adding amino 
compounds or selta to the solation h i a 4 and by 
exposure to various kinds of radiation’. 

The hsm m molecule of Helis pomata 
(molecular weight 6,700,000) may, upon a change of 
pH, dissociate into halves, eighths and sixteenths'. 
The reaction is reversible: the dissociation fragmenta 
recombine, if we brmg the solution back to the 
original pH *. Oertam amino compounds may also 
cause dispociation!, - 

By means of the ultracentrifuge+* we have 
investigated, the influence of different types of salta 
and of a few non-electrolytes in acetate (pH 5.2) and 
in phosphate (pH 6-0) buffers of molarity 0-08. 
Well-defined sub-multiples (4, 4, and of the 
original molecule) are obtained. The dissociation 
effect increases with the valence of the ions. The 1—1 
valent sodium and ammonium chlorides both have 
the same effect: no dissociation ooours in 0:2 molar 
solutions, while in 1-0 molar 78 cent of the 
hemocyanin is dissociated into half-molecules. Nearly 


8 





Whole molecules (per cent) 
_ 


Q 05 10 18 
Molartty 


the same effect is obtained for the 1-2 and 2-1 valent 
sodium sulphate and calcium chloride in 0:2 molar 
| solutions (82 and 27 per oent, respectively), but the 
dissociation is different in 1-0 molar solutions, where 
sodium sulphate gives only half-molecules and 
calcium chloride eighths and mxteenths. 

The dissociation effect of sodium chloride has been 
studied for a series of concentrations in acetate 
(pH 65-2) and in phosphate (pH 6-0) buffers of 
molarity 0:08, but in neither case were smaller 
components than half molecules obtained. In Fig. 1 
the amount of whole molecules is plotted agamst the 
molarity of the electrolytes ino acetate buffers. 
The dissociation reaction starta at the molarity 0-8 
and ceases at 0:7, corresponding to a concentration 
of 22 per cent of whole molecules, after which con- 
centration no more dissociation occurs. The same 
limiting value (22 Ba cent) is obtamed with phog- 
phate buffers of p When we use sodium 
chloride as dissociation ak it is of interest to note 
that the reaction stope before all the whole molecules 
are dissociated (see graph). In solutions of molarity 
below 0:3 we have always got whole molecules. 

The djasociation effect is smaller for non-electro- 

lytes. solutions investigated bad a molarity of 
1-0 in non-electrolytes, 0-2 in sodium chloride and 
0:08 in phosphate buffer (pH 6-0). Glucose dis- 
sociated 64 per cent of hemocyanin into half mole- 
culeg, glyoerme only 82 per cent. Urea (very often 
used as, a digsociation agent for proteins) causes a dis- 
sociation of 58 per cent which is of the same order 
of magnitude ag that for glucose ; in the case of uree, 
however, 25 per oent of the dissociation fragments 
. are non-uniform low-molecular compounds. 
' Reversibility has been observed in all cases where 
the dissociation bad given only half molecules. The 
reaction is not completely reversible when the frag- 
ments obtained by theedissociation are smaller than 
half molecules. 

- It is ahown from this and earlier investigations 
that dissociation of the hemocyanin molecule is 
ea and it 

that the effect is a general rather than a 
specific reaction aasociated with a special type of 
com . Certain molecules or groups may have a 
stronger effect than others, but all types, whether 
ions or uncharged molecules, influence the dissqcia- 


tion of hemocyanin. Svan BROHULT. 
Sria CLABBSON. 
Institute of Physical Chemistry, 
University, Uppeala. June 2. 
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Elimination of Administered Chlioral Hydra 
the Urine as a Test for Liver Functio 
Write engaged im studying certain phasee 
toxicity of chloral hydrate to the organism, + 
made some observations regarding ita urinary € 
tion in normal and liver-damaged dogs which p 
to offer a great deal of information 
tho most important functions of the liver, ] 
ita function of detoxication. 

Chloral hydrate was one of the first hypnoti 
to be used in ca, and its action and u 
fate in the body have been worked out fairl 
factorily. It is now generally agreed that ct 
not broken down in the eee | but is redt 
an alooho! which is conj with glucuror 
end ia excreted as the ous compoul 
chlorethylglucuronie acid (urochloralic or chk 
acid). This method of excretion as urochlora 
accounts for nearly the whole of the chlo 
ministered, though some authorities think 
amall part of chloral may be excreted unchang 
at moat, minimal traces as inorganic chloric 
chloroform'. The reaction is represented as f 


OCRE O- OMOLON + OHO, O OCHO] 
Chioral Triohlorethy!  Gineuronic ack 
adoabo!] 


The liver has long been recognized as ar 
which plays an important part m the pro 
conjugation with glucuronic acid. Recent res 
by Hemingway e al.* on liver-kidney-lung. 
limb perfusion experiments have proved 
doubt that this oonj n always takes p 
the liver and nowhere else. Under normal con 
therefore, that is, when the liver is fume 
properly, any chloral that presenta itself to t 
cells will be almost completely coupled with glu 
acid, an apparently unlimited supply of w 
obtainable in the body from the metabolism oj 
hydrates or the glucogenetic ammo-acids. If, hi 
the liver cells are damaged, due to the nic iz 
of carbon tetrachloride for example, it is p 
that this normal mechanism of conjugation 
disturbed, the liver cella fi to mobiles glu 
acid to the same extent as under ordmary con 
If the administered chloral is not complete 
satiafactorily conjugated, free chloral may m 


i alae a the urine. 
orkimg on this hypothesis, we have est 
free chloral in 24-hour urine samples of 


and liver-damaged animals after administra 


200 mgm. per kilo. of chloral hydrate to do; 
in metabolism on a standard dict.’ 
damage was brought about by the administri 


1-5 0.0. per kilo. body weight of carbon tetra; 
on alternate days (every third day whenever £ 
intervened) for eighteen weeks according 
method of Lamson and Wing*. The presence 
chloral in the urme was estimated by the ms 
Friedman and Oalderone‘ with the modificati 
animal charcoal (1 gm. per 100.0. urine) w 
ployed to decolorize completely the urme 
rose the experiments. This treatment p 
the masking of the final pink colour of the r 
by the yellow pigment of urine. The resul 
eA get of experiments are given in the fo 


Pee E Ghee dk least under the 
mental conditions in our series, dogs with 
damaged livers fail to conjugate chloral hydra 
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* AE indicates thas efther there is obloral hydrate in 
Bee eta Gent o E a ie sare preent 


that degree of completeness characteristic of normal 
animals, thereby allowing significantly measurable 
quantities of free chloral to appear in the urine. 

Although our series of experiments is small, we feel 
that this measure of chloral elimination after the 
administration of a known dose of chloral may be a 
valuable adjunct to the other methods of diagnosis 
of liver function, and an extended trial seams justifi- 
able. 

We are grateful to Colonel R. N. Ohopre for giving 
us facilities and help in carrying out this Investigation. 


B. Muxkeasi. 
Biochemical Standardization Laboratory, 
Government of India. 
R. Groen. 
All India Institute of Hygiens 
and Public Health, 
Calcutta, India. 
May 26. 


1 Bolhnann, “A Mannal of Pharmacology”, 727 (1686). 

pe amarante Wiltames, B. T., Biochem. J. 96, 136 
*Tameon, P. D., and Wing, J. Pharm. Kap. Ther., 80, 191 (1036). 
t Fredman, M 3 and Caklarone, F. A., J. Leb. and Ohn., Mel., 


Nature of the Growth-accelerating Substance of 
í Animal Tissue Cells 

Eves since a technique fer cultivating tissue cella 
in vitro has been developed, the isolation of the 
growth-promoting substances in the embryo extracta 
has been an important subject of research. Several 
important facts have been discovere? during the 
attempts to isolate the growth-promoting substance 
of the chick-embryo juice tested on cultures of tissue 
cells of fowls. These mvesetigations led in some 
respecte to erroneous resulta, for example, the 
statement of the extreme lability of the active 


principles. 
enta have long since indicated that the 
-promoting substances are unspecific as regards 


the animal species. New facts obtained lately are in. 


favour of the assumption that one substance only is 
responsible for the activity. 


In using beef embryo extract a most active growth- ` 


promoting fraction was obtamed by isolating the 
nucleoproteins by using the method of Hammarsten!. 
When these nucleoproteims are dissolved in water by 
careful addition of sodram hydroxide and added to 
the culture medium of tissue cells a pronounced 
growth-acceleration takes place. With these sub- 
stanoes, strains of tissue cells can be maintained for 
long periods of time. The ratio of phosphorus to 
nitrogen in the active fraction is about 12 per cent, 


much lower than that found by Hammarsten for the 
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nucleoproteins of the pancreas, namely, 33 per cent. 
The nucleic acids found in the active nucleo-proteins 
belong to the thymonudleic acid type as well as the 
ribose nucleic acid type. The growth-promoting 
activity seems in the meantime to follow the fractions 
containing the ribose nucleotides. After reprecipita- 
tions of the nucleoproteins with glacial acetic acid in 
excess, the precipitate is moet active and contains a 
relatively great amount of the ribose nucleotides and 
very little thymonucleic acid, whereas the non- 
precipitated substances remaining in solution oon- 
tain relatively much thymonucleic acid and less 
ribose nucleic acid. These facta seem to agree very 
well with the statements of Jorpes', Levene and 


-Jorpes* and lately of Oasperson* that the ribose 


nucleic acid was found in actively growing 
animal cells and thymonucleic acid in the resting 
cells, 

The growth-promoting activity of the substance is 


after boiling for a few minutes. This indicates that 
the protem forms an important part of the active 
compound. Experimenta have further shown that 
the active compound can. be restored. after coupling 
of two inactive co ents, the one thermo-resistant, 
the other thermo-labile—more likely the latter ia the 
protem component. The active principle is probably 
of high molecular order since they are rather easily 
precipitated im the ultracentrifuge. 
ALBERT FISCHER. 
Biologioal Institute of the 
a aaa 
Co 


une 9. 


1 Feli. phyviel. Chem., 100, 141 (1920): 
* Acie med. scondinavies, GB, 503 (1928). 
"J. Biel. Chem., 88, 390 (1930). 

1 WavcRn, 143, 002 (1530). 


The Last Thousand Feet on Everest: Possible 
Bacterial Factor , 


Pror. YANDALL Hewparson, in his -article in 
NATURA of June 8, p. 921, emphasizes some of the 
difficulties facing the members of the expeditions to 
Mount Everest. The main handicap is the small 
amount of oxygen which can be breathed in per 
innie rom odin raed Ér aa oxista at 301000 F. 
Prof. Henderson refers to my experiments on animals, 
which show clearly that mammals cannot be fully 
aocclimatized to live undér an oxygen pressure below 
10 per cent of an atmosphere such as exista above 
20,000 ft. These results have been confirmed by 
attempts of South American sulphur miners to 
establish permanent villages near this level. The 
highest permanent village ia at 17,500 ft.. 

The experiments with animals show also that even 
resting animals, which are not specially exercised or 
exposed to special muscular effort, cannot tolerate for 
an indefinite period the degree of oxygen-want in the 


. tissues such ss is suffered in an atmosphere containing 


leas than 10 per cent of oxygen. From the symptoms 
in man and postmortem findings in animals, it may 
be concluded that all systems and organs are adversely 
affected by such severe anoxia and naturally the most 
important are the vital organs, namely, the cardio- 
respiratory system and the brain. Any attempt to 
assign supreme importance to any one organ is not 
likely to be successful, although the postmortem 
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evidence indicates heart failure as the immediate cause 
of death. . It seems that much more information 
regardifig changes in the human organiam at the 
last thousand feet might be obtained from clinical 
wards with patients suffering from severe oxygen- 
want. , 

Muċh has been written on various aspects of the 


' physiological problems of high altitude, but above 


20,000 ft. the problem entera the realms of pathology 
and clinical medicine. The physiology at the lower 
altitudes may therefore be of little help in elucidation 
of what is taking place in the human organism at 
excessive altitudes. Certain systerns and organs have 


'-been very fully studied at the lower altitudes, and 


~ 


perhaps not recei 


this tends to magnify their importance. However, 
one system, namely, the alimentary canal, has 
the -attention it deserves. 

In the course of some feeding experiments with 
white rate, evidence has been obtained that, under 


- very low oxygen preasure, toxic substances aocumu- 


late m the gut. The toxic substances come from 
the food and from the tissues, but are probably 


. oxidized under normal oxygen preasure and rendered 


: affects. 
' the resistance of the rata may 
_ These adverse proteins include casem, 

- meat and fish. Various other proteins 


harmlees. Certain articles of diet, particularly certain 
proteins, seem to be most potent in producmg these 
By excluding these gene from the diet, 

definitely increased. 
albumm, 
ve been 


investigated and zein, ane of the proteins of maize, 


“ gives the best resistance, but a diet of whole maire 


alone is of no protective value. Adding zein to a 
maize diet improves the result, so that the zein 
to contain some favourable factor. 

in amino-acids of the proteins have been 


í theted separately, and adverse effecta are obtained 


_ with histidine, cystine and arginine. Under bacterial ` 


` action, histidine gives rise to histamine, which may 


- compounds of guanidine may arise from arginine. 


à 


4 
t 


t 
bet 


' 
+ ms 


‘fibre or pe 


Resistance to oxygen-want is increased also in rata 


removal of toxic products from the contents of the 
canal. The most favourable foods for 
increasing protection against oxygen-want include 
carrots) (he) moat pe) TODT ae 
apples and bananas, all gf which have a low protein 
content and also contain some fibre. As stated above, 
zoin is the best of the proteins, with gelatin second, 
but not nearly so good. Starch, glucose, fat, vitamins 
and salte seem to be inactive—that is, they do. not 
affect the result one way. or the other, and therefore 
may be used in addition to the above more favourable 
articles of diet. 
Undoubtedly, bacteria are le mainly for 
the adverse effecta with most of the protein foods. 
Cats cannot tolerate the conditions at 14,000 ft., and 


this may be due to their protein diet. The variation 


in resistance observed in man may be due in part 

to variation in protein content of diet and to variation 

in bacterial flora in the intestine. The fall details of 

the above experimenta are being published eleewhere. 
l J. ARGYLL CAMPBELL. 


National Institate for Medical Research, 


Hampstead, London, N.W.3. 
June 5. 


i MoFarlami, J. Comp. Paychel.. H, 180 (1937), 
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Open Type Oxygen Apparatus 


Ir is at m Narora of June 10 (p. 
the weight of this apparatus may k 
further reduced ‘by mechanical improvi 
valves and cyimders”; and as weight rec 
so important, the question is worth consider 
first Vibrac (not Vibrax, as on p. 961) bo 
made were used for the 338Ib., 1,600 li 
sf Hsien The weight of steel was thus 

ost exactly from 44 to 34 times the 1 
oxygen, the former figure applying to the 
1922, . Subtracting 19 Ib., give 
Peter Lloyd’s article as charged bottle wei 
latest 1,000 litre apparatus, from the to 
25 Ib., we get 6 Ib. as the rough weight of 
of the gear. This compares with 8 Ib. in 16 
the flow meter was not qmitted. 

Further weight reduction by mechanical 
ment seems doubtful, and the only ho; 
metallurgists to produce a steel justifying a 
strew higher than 27 tons/aq. in. That is i 
when Vibrac bottles are charged at Wa 
120 atm., and the is raised to 
owing to a shade temperature of 113° F., t 
for deck cargo on the route of transit. 


P.J. H. 
4 Deans’ Yard, 
London, 8.W.1. 
June 14. 


An Experimental Attack on some Proble 

Stwcsn 1987, experimental work with L 
melanogaster on two problema of physiologica 
has been in progrees in this laboratory. 

(1) Baperwmenis on the development of th 
aristapedia (maê) sich tronaforms the brisi 
antenna (arista) inio a tarsus. In sef-flice s 
tion of the antennal disk starts two days ea 
in normal flies. Goldschmidt* therefore assu 
at 24 days of larval age an evocator which di 
leg segmentation is present in the germ, and 
in the proper stage of development will reù 
stimulus by tarsus fornfation. In normal 
undeveloped antennal disk will not read 
evocator. In sef-larve, however, the differ 


of the antenpal diak is speeded up and the 
diak will react simultaneously with the le 


If this explanation is correct, a compow 
with different leg mutants should ahow thi 
effect on the | also, on the antenna of 
mutants influencing thé arista should show 
on ss%. Confirmatory resulta were obtained i 
tests. Oompounds of ss* with dachs and 
ihickoid, mutants which influence tbe lengt} 
thickness of the legs ively, showed 
effecta on the tarsus-like part of the antem 
A compound of ss# with aristaleas, a mutant 
the arista and influencing the scutellar bristle 


no effect on the antenne of ast, but ita um 


on. the bristles could be observed. Transpl 
of antennal disks were performed between 4 
of a and normal at different stages of le 
from %4 days to pupation. ss*-Disks transpla 
normal larve always developed into leg-li 
tures; normal antennal- disks transplan 
85*-larvis developed into normal antennas wil 
The negative results of these lantatio 
ments can probably be explained by the : 


- 
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# is determined at a very early larval stage (2} days) 
rior to which successful transplantation is extremely 
hifficult 


(2) Experiments on the development of mutant wing _ 


horaciers. With the help of an electrically heated 
needle, amall defects were made during the develop- 


Ag young pupal wings. No signifloant effect could - 


pe detected on the degree of notched if vg*°-pupa 
were operated on. However, a significant effect’ on 
ne venation could be observed. If the defect was 
made on the basis of the wing at a pupal age of 12-18 
hours, the distal croas-vemn was mostly misamg or 
plexus (px) and ne stocks, mutanta which show extra 
vanation, were operated at the 
basie at the pupal age of 12—24 
hours, and the hatching flies , 
showed reduction in extra vens- 
tion and the distal cross-vein. 
it was poasible to get operated 
wings without any extra vena- 
tion in px and net flies, while the 
other wing as unoperated con- 
rol showed the pr and na type 
ahag ly. Identical resulta were 
obtamed after the defect was 
TALE by a cold needle. 
Developmental studies indi- 
cated that the formation of the 
distal croas-vem and the extra 
venation takes place after the 
rest of the venation has been 
ormed at 18-24 hours of pupal 
age. By operation at the pupal 
age of 12-24 hours, a general 
process of formation of veins is 
probably inhibited. ‘The exact 
ocation ef the defect does not 
seem to influence the degree and 
place of reduction of venation so 
long as the defect is placed in the proximal third of the 
pupel wing. Defects placed in the distal part of the 
wing result in destruction of distal parts without effect 


No. of tracks m 5 div. 


on the vengtion. Operations after 24 hours of pupal 
Extreme 


age result in local destruction of the tissue. 

changes in the shape of the wings were sometimes 
obeerved after operation. A detailed analysis of these 
studies will be published elsewhere. 

A great part of these studies has bech suggested 
by Dr. R. Goldschmidt. His advice and help are 
gratefully acknowledged. 

of Zoology, 
University of California, 
Berkeley, Calif. 
April 5. g 
: Balkaschina, H. I, Arok, Bntwiskiqmenk., 116, 448-463 (1920). 
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CO ee Bo 1 Seen ene (New York: MoGmyw- 
Energy of High-Velocity Neutrons by the 


Photographic Method 

For many years it haa been known that after the 
development of certain types of pho ‘phic plates, 
the tracks of any heavy ionizing particles which have 
passed through the emulsion are represented by a 
suopeasion of developed grains. Several investigators 
have examined the question of the precision with 
which the length of the track oan be taken as 4 
measure of the of the icle. Opinion on 


parti 
the question has been divided)’, and the method 


d 
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has not come into general use for nuclear problems 
though several investigators are using it for work on 
the cosmic rays. If the method could be made 
precise, it would have great advantages over ex- 
pansion chamber technique in dealmg with oertain 
types of nuclear problem. Recently, having made 
experiments with Dr. Heitler on the heavy, particles 
in the cosmic radiation by this method, we decided 
to re-examine the question of its precision in detail. 
In view of the importance of developmg more 


powerful methods of measuring neutron and gamms- 


ray energies, the results seam to us to that 
the method merits the serious consideration of those 
engaged in nuclear research. | ‘ 





Cunve (a), B + D PROTONS BY COUNTHR mwETHOD. Curva (b), B +D 
PROTONS BY PHOTOGRAPHIO METHOD. Pwax 3 DUS to D + D PrRorons. 


We first passed protons from boron under deuteron 
bombardment, @ mica window and tan- 
gentially into an ford ‘half-tone’ plate, measured 
the length of the ‘tracks’ and drewethe appropriate 
Tange- cy curve. The correspondmg curve 
obtamed by counting methods‘ is shown in curve 
(a), Fig. 1, and our resulta in curve (b), the two scales 
having been chosen to make peaks ‘a’ and ‘y’ coincide. 
It will be seen that the resolving power of the photo- 
graphic method is compeAble with that of the 
counting experiments. for protons m this range of 
papi etre resulta shown in. Fig. 1 enable us to 
cal the stopping power of the emulsion and 
hence the range of particles in $8. This turns 
out to be 14-8 om. of air and is evidently due to 
particles from the D + D reaction. 

We next passed neutrons, from various light 
elementas bombarded with deuterons, tangentially 
through similar plates and measured the lengths of 
the ‘tracks’ of the directly knocked on protons. We 
could thus determine the neutron energies in a 
way analogous to that employed by Bonner and 
Brabeker*s* using the expansion chamber technique. 
Our resulta for B + D neutrons and for Be + D 
neutrons are shown in Figs. 2 and 8, together with 
the resulta obtained with the expansion chamber. It 
will be seen that the photographic method has a 
era power oonsiderably higher than that 

į with the expansion chamber. 
We would direct particular attention to the great 


_ saving in labour which the photographic method 


„u surement. Wa haro measured WDE Gucray 
of these neutrons by the photographic method. The | 


id he 





Bnecgy Mev.) 
a2. 
Ounvs (a), B + D NECOTRONS BY EXPANBION CHAMBER 
weTHOD. 41,000 TRAacKs From 11,000 STERMOSOOPIO 


PAIRS. 
Cunvs (6), B + D NECTRONS BY PHOTOGRAPHIC 
MWIHOD. 4 HR. BXPOSURE. 

OuRVA (6), EaD POINT OF WMERGY SPECTRUM OF 
FROM Lı + D BY PHOTOGRAPHIO METHOD. 


affords. For the analysis of the energies of the neutrons 
‘from the Li ee 


hs were 
le for meea- 
distribution 


method, 20,000 sterecaco 
taken from which 1,600 


pic 


ee ee 
centimetres of an Ilford half-tone plate 
in a single exposure of a few minutes. 





y ¥ Fig. 3. 

Cusey» (d) Bm + D waecrsons spy MIPANMION 
CHAMBER HETHOD. 580 TRacks FROM 3500 srenmo- 
BOOPIC PATHS. 

Cunva (¢), Ba + D NEUTRONS BY PHOTOGRAPHIC 
WETHOD. 20 WIN. wxeosunm. 960 rRaces. Ix- 
TENSITY OF | MEY. PRAK LOW IN COMPARISON WITH 
QTHERS DUM TO IGNORING WHORTMR TRACKS, 


For è with neutrons the photographio 


method has the following important advantages : 


(a) It is jee to a continuously sensitive high- 
pressure chamber, (b) It mvolves a 
aana of maral and dose Got a ra io 
disturbing scattered neutrons. (0o) The photographic 
plate is small and can be placed very near the 
neutron source, with a Ing gain m intensity. 
Many quantitative experiments with neutrons become 
possible, because of these advantages, which could 


not be seriously considered with the expansion 


chamber technique. 
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A complete description of the experiments in 
which we have examined the energies of the neutrons 
from all the light elaments under deuteron bombard- 
ment and a discusion of further applications of the 
eraser axe Pe oer 


O. F. Pow. 


G. E. F. pairin 
H. H. Wills Physical Laboratory, 
University of Bristol. 
June 8, 


Directional Distribution of the Hard and Soft 
Component of Cosmic Radiation 


Wrre a two-fold coincidence a we have 
determmed the intensity distribution of coamic redia- 
tion. in the north-south and east-west planes. The 
measurements were made in all four directions with 
xenith (3) varied by 5° steps from the vertical 
to the horizontal. Every position was measured once 
with no abeorber and a second time with 36 am. lead 
between the counters. From the results it is ible 
io determine indspandeitly the directional diakiba. 
tion of the hard and of the soft component : 


(1) 
(2) 


given im ooincidences per 
em */peo. junit solid angle. The following enterprevatign 
justified. 


Hard component: R(3) x 104 = 2 + 59 c0a%8 
Soft component: A(3) x 104 = 8 + 27 cos? "83 


of these results seems to us 
The intensity of the hard component oan‘ be 
resolved into the intensity of two factors. The firat 
represents the meson intensity, | rise to a 
variation 00 to oos'8. that the 
ee ee ee 
equivalent to about 8 qm. mercury , below 
the top of the atmosphere, farther that the number 
of the mesons created there with energies greater than 
# is given by 
* N == constant/Hy, (8) 


with? y = 1-8, and that the meson intensity decreases 
chiefly through spontaneous decay, thus it will be 
a function only of the distance between the place 
where they have been created and the observer : 


ote, {rod const. 
7 = cont. [Spe a8 ~ poi 


where t is the life-time of the meson at rest 
(~ 10-* ge0.), Æ, is the energy of the meson at rest 
(~ 8 x 10" ev.), o is the velocity of the light, W, is 
the energy necessary to travel through the atmo- 
sphere (~ 2 x 10°/ooad ev.), | is the distance of 
the observer from the place where the mesons were 
created. 

A pressure of 8 om. mercury in a vertical direction 
corresponds to a height of about 16 km. For more | 
inclined directions we must take into consideration 
that a meson created at 8 om. mercury below the top 
of the atmosphere will be in this inclined direction 





(4) 


No. 3637, JULY 15, 1939 


it a greater height from the observer at sea-level 
sven when measured vertically. Thus for the distance 
neasured in the inclmed direction we obtain : 


1 1 const. 
am -+ (16,000 + 14,620 log a (5) 


(For greater elevations such as 11 km. use the baro- 
metric formula: AA = 14,620 (log Pı — log Da) 
metres.) 

From (4) it follows that the intensity varies in- 


ae eta a erg iba pera ae 
The second pert of the intensity of the hard 
component consists of heavy particles created by 
neutrinos in multi showers, the netitrinos them- 
selves being a uct of the meson decay*. It is, 
however, not quite excluded that neutrinos with 
magnetic moment are able to produce s coincidence 
with the help of two soft electrons’. It can 
easily be seen that this of the intensity should 
be invariant for every direction, since (1) the meson 
intensity can be taken as uniformly distributed over 
all directions at the place of origin ; (2) the majority 
of the mesons are already disintegrated before they 
, thus the number of the neutrmos 


decay ; and (8), on the other hand, the decrease im 
the number of the neutrinos in the inclined directian 
will also be negligible on account of their small 
i This constituent of the in ocorre- 
sponds to the first term on the right hand side of (1). 
In the case of the soft component, we can again 
distinguish two parta, the first consistmg of electrons 
produced at the disintegration of the mesons, or 
cascade glectrons areated by them. This part of the 
intensity should vary i to the meson 
intensity, that is, with coa'*3; but we must also 
take into account that the probability with which the 
decay occurs in the region surrounding the apparatus 
is Inversely proportional to the energy of the meson. 
Thus the intensity will be expressed now by 


IN jen" Y nst. 
Spar p~ par: (6) 


and we get finally from considerations analogous to 
those above that this part of the soft eomponent 
should vary as cos**8. piece dang areata kobe 
in good agreement with a variation corresponding to 
cos? "88, the second term on the right hand side of (2). 
The second constituent of the soft component 
furnishes again a constant intensity. It consiste of 
electrons created by neutrinos. The same considers- 
tions as above hold also in this case; thus this part, 
correspondmg to the first term in (2), should be 
invariant for all directions. We believe we have 
found here an explanation why the relative intensity 
of the soft component increases again not only for 
more inclined directions but also at very great 
thst. 
far as the rèliability of the measurements permit, 
we are able to estimate the amounts of the different 
kinds of radiation observable at sea-level from the 
direction. 65 per cent of the radiation 
consiste of mesons, 80 per cent of electrons produced 
in meson decay or cascades initiated by tbem, 5 per 
cent of electrons and heavy ionizing particles created 
by neutrinos. 


J = const. 
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We wish to express our gratitude to the Hungarian 
Council for Natural Science, and the een 


Academy of Science for financial gp e 
: BARNÓTHY. 


M. Fons. 
Institute for Experimental Physice, 
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Effect of an Electric Field on the Viscosity of 
Liquids 

Prof. E. N. da O. Andrade and C. Dodd have 
described! their investigations of the effect of an 
electric flald on the of a number of 
liquids. They state that they found an increase of 
T E te ip esi eso ener ee while 

lar liquids showed no increased viscosity. 
e would point out that work of a similar kind was 
performed by us in 1985*. 

We succeeded in showing that the increase of 
viscosity, which in some cases was more than 100 per 
cent, is due to the passage of the electric current 
through the liquid. Increased viscosity was also 
observed in non-polar liquids (benzene, hexane, 
carbon tetrachloride) when the latter had been 
artificially contaminated by the addition to the pure 
preparations of a few drops of the same liquid 
saturated with hydrochloric acid vapour, or of a few 
drope of acetone. In our opinion, this seeming increas. 
of viscosity in a liquid under the action of ar electric 
field is a purely hydrodynamic phenomenon due to 
the convection of a non-homogenesous liquid placed 
in an. electric fleld. 

8. Sossrvsx1. 
Physzical Institute, 

Leningrad State University. 

T e tues 
Acts Phyricochimica U.RSS., §, 601 (1036). 


@ ~% 


Wa are sorry that the interesting sel P 
ee a EEA iler 
peak EPEE E yom aiid A E 
has now been directed to it. We agree that in it the 
authors clearly established a effect of electric 
field on the apparent viscosity of polar liquids, and 
that the effect is accompanied by the passage of an 
electric current, both of which facta are 
our obeervations. We thmk, however, that the 
method which Sokolow and Sossmski used, namely, 
a capillary of square cross-section, with the field 
applied to two opposite sides, is lees precise than our 
disposition : we used a capillary of rectangular cros- 
section, with aide ratio 1 to 50, and the potential 
applied to the long sides. In our case the fleld is 
uniform; in the other case, owing to differences of 
dielectric constant between liquid and glass, it is far 
from bemg homogeneous, which may be one of the 
causes of certain cies which we have noted. 

aie tr eile eer Bm 
used by Sokolow and Soasinski was 17 kv./am., while 
our fields went up to 40 kv./am., the Russian workers 
were unable to o the saturation effect, namely, 


7 this 
‘ effect which a low-frequency alternating ourrent 


TY 
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falds, which was one of the most striking of our 
resulta.e This saturation is not accompanied by a 


- saturation of current, which shows that the clove 
relation between current and i i 


Viscosity -increase 
suggested by Sokolow and Soesinsii is unlikely to be 
correct. Their comparatively amall number of fre- 
quencies and small range of 


50 and 1,000 cycles/sec., as against our range of 0 to 
10,000 cycles/sec., with determmations throughout 
the ranges, prevented tHem obtaining our effects in 
of the work. They have not calculated the 


should have if at each stage statio equilibrium existed 
between fleld and viscosity increase. If allowance 
for. the variation of potential is made, we find that - 
for 50 cycles/seo. the effect is the same as at a steady 
potential. - 

We believe that their explanation, that the effect 


. is due to hydrodynamic convection, is not tenable 


in view of our resulte. It will not explam either the 
saturation at large flelds or the lack of parallelism 
between current and viscosity morease. The con- 
ditions of Hofmann’s experiments, on which Sokolow 
and Sosgainaki base their argument, are so different 
from those of our experiment that we do not think 
they are applicable. The explanation is also not in 
accordance with later experimenta of ours which were 
not referred to in our letter in NaruRs. In these 
we have carried out experiments with three different 
gape, namely, 0-2 mm., 0-22 mm. and 0-28 mm., 
and have found that the effect at constant fleld, m 
terms of volts per om. of p, diminishes as the gap 
increases. This is one of the facts that led us to 


attribute the effect to the building up of compara- ` 


tively rigid ionic layers on the opposite walls of the 
layers which reach a limiting thickness at 
high flelds. Assuming a constant thickness at sature- 
tion, we are able to explam quantitatively the 
influence of gap width on the effect. 
E. N. pa C. AnpRapm. 
0. Dopp. 
Physics Laboratory, 
ahh iia Aes a 


A New Model of the Point Charge Electron and 
of Other Elementary Particles 


Wx wish to introduce a point obarge electron 
which conserves a number of properties of the 
Lorentz electron and which can be taken over into 
quantum theory without any difficulties. 

The Lorentz model-of the electron (a charge es 
spread over a region of apace of the orden of a osrtain 
fundamental length 1) is a description of 
classical optics of wave-lengths A> lL Ifvicia sl 
this theory contains the classical analogue of 
‘showers’. This can be seen from the equation of 
movement of the co-ordinate galt) of the centre of 
the electron. If the electric fleld is decomposed m an 
external field Wa (a = 1,2,8,) and the retarded field 
of the charge density ¢p(aq — qa), this equation takes 
the form (if ga = 0*): 


UJ! Ga + e’ Zaqh"((¢ ig, + 
è (8/8)}6" Ga + fdxpBa (1) 

The term ional to þet on the 
periodic movement of frequency v an additional 
* The velocity of light is put equal to 1. ar are numerical constants. 
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‘ that the visoosity-increasé becomes constant at high 


frequency in the case 
` of alternating potential, namely, the two frequencies 
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oscillation with the frequency v/n. The « 
interpretation of the emitted radistion is the | 
effect and the simultaneous emiasion of n q 
energy Avin. 

e237! is the mass due to the energy of the | 
and the (non-electrical) cohesive forces in the 
We use the four-vector of the 
A; to describe the electric, and a real ar 
potential ¢ to describe the cohesive forces. ep. 
60, = tp and py = sy I — g4.p are the for 
of charge density and a réal and sealar densi 
produce the fields A; and y. 

Let [4,) be the of electrom: 
and L{)) that of the ¢-fleld. The field equa 
the ion of movement for galt) follow 


variation principle based upon the Lagrange f 
L = L(A) + TX) + pidy + ppp 


This theory has the remarkable 
total energy of a charge at rest to e 
the charge distribution tends to a pomt 
0(%a) — (za). l signifies now the fumdameni 
introduced by the Yukawa field (and not tł 
of the charge distribution). The equation « 
ment has been derived elsewhere’. In the 
a point charge, equation (1) of the Lorenta 
results. Therefore our point electron cons 
propana of the Lorentz electron molac 
terms’. If y > b1, )-waves are ami 
nice of which are neutral partela of 24) 
ectron masses. 

Because of the pomt character of the 
quantization presents no formal difficulties. - 
not contain any non-classical (spin) terms. 
classical formule remain valid. The electr 
finite self energy H, = eUI. 

If the spin terms of the form elyryz3.4y/& 
we have to add a pseudoscalar potential ps 
leads to terms elycypyrddiive /3%) in order to 
finite self-energy. Analogous consideratic 
for the heavy particles the L of which 

spin’ terms and the complex meson 
bree na to arrive at finite self-energies, the 
of Kemmer* cat ba applied. Due to the c 
tions? arising from the°non-commutaebility 
terms, H, will be a complicated function oi 
It is hoped. that this function converges 
certain val of H, and so explams the 
masses of the elementary particles actually c 
E. C. G. Brumorm 
Institut de Physique, 
Université, Genève. 
June 21. 


' Stueakeiberg, C.R. Acad. Sol, in the prem. 
*Kemmer, Pres. Roy. Sec., 108, 127 (1938). 
* Bineokalberg, Naruem, 143, 560. (1039). 


Toxicity of Salvia reflexa 

Mint weed (Salota ‘reflana) has been shos 
responsible for heavy losses of stock in Que 
Chemical investigation of the plant failed. tx 
strate the presence of any of the poisonous Į 
commonly found m planta. Following on 1 
of Rimington’ with Tribulus, we were led tx 
gate the nitrate and nitrite content of S. rej 
the possibility that methmmoglobinmamis 
nitrite poisoning would follow the ingestio 
plant. The dried plant was found to conte 
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nd an enzyme is present in the plant capable of 
aducing nitrate to nitrite, apparently through oxida- 
ion of ‘glucose. 
Two pounds of tho dried plant mixed with water, 
od to stand for twenty hours and fed to a sheep, 
oduced fatal me obinwjmia, the oxygen- 
arTying capacity of the blood being reduced in five 
.ours to approximately 80 per cent of the normal. 
Furthermore, the higher nitrate content of the 
plant? is of itself capable of bemg toxic without the 
ntervention of the reducing enzyme and was shown 
n subsequent iments. We suggest that Salvia 
sexa may be typical of & group of plants which 
inder appropriate conditions can accumulate nitrogen 
3 nitrate very rapidly and thus at times be poisonous 
stook. i 


A full account of this work will shortly be published 
4 the Australian Veterinary Journal. 
O. H. Wrrrtams. 
H. J. G. Hovrs. 
University of Queensland, 
Brisbane. : 
May 29. 
Oommonwealth Comal for Selentific and Industria] Hesoarch. 
Pamphiet No. 48. Malbourne (1035). 
Bimington, O., Seui African J. Sci €0, 678 (1939). 
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per cent of nitrate calculated as potassium nitrate, 
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Salaries of Scientific Workers 

In Natuns of July 1 there appears an advertise- 
ment asking for applications for a post under the 
Ministry of Agriculture and Fisheries, which requires 
@ botanist with an honours degree and at least two 
years experience of research m systematic botany. 
The starting salary offered is £155 per annum. We 
would like to point out that this salary is not only 
incommensurate with the training required, but is 
also far below the normal salaries obtaining in 
Government departmenta for men of science holding 
equivalent qualifications. 

In the same issue of Natures there is an advertise- 
ment under the name of University College, South- 
ampton, requiring the services of a research assistant 
of graduate standing who will receive free board and 
residence and a remuneration of £50 per annum. 
We also wish to direct attention to the salary offered, 
£250 a year, in the same advertisement for the post 
of superintendent of the Branch for Southern Rivers, 
Freshwater Biologioal Association. 

Ramer FREMLOY. 
(Secretary .) 
Association of Scientific Workers, 
80 Bedford Row, 
London, W.0.1. 
July 4. 


Points from Foregoing Letters 


F. Kögl and H. Erxleben state that the method 
used by Chibnall ¢ al., although very suitable for 
the iso tion of natural glutamic acid, appears not 
to be applicable for detectmg the racemization. 
of glutamic acid m hydrolysates from tumour pro- 
teins. Thb preaénoe of racemic glutamic acid in tumour 
protems was shown by the isolation of the d-form. 

8. Brohult and 8. Claesson have in 
influence of different types of salte and of some non- 


ions as well as by un 


B. Mukerji and R. Ghose suggest a new method 
for measuring liver function. Under ordinary oon- 
ditions, no free chloral appears in the ugine of dogs 
given this substance. When the liver is by 
the chronic administration of carbon tetrachloride for 
18 weeks, appearance of free chloral in significant 
amounts following the administration of the drug was 
observed in the urine. 

Albert Fischer states that the growth-promoting 
principle of embryo extract is found in the fraction of 
nucleoprotems isolated by the method of Hammar- 
sten. The ratio of phosphorus to nitrogen is rather 
low. The active fraction contains ribose nucleotides 
and very little thymonnueleic acid. The activity is 
destroyed after digestion with trypsin and after boil- 
ing for a few mmutes. Restoration has been possible 
after coupling of two inactive components. Precipita- 
tion in the ultracentrifuge indicates that the active 
principle is of high molecular order. 

Ewidence has been obtained with white rata by 
J. Argyll Campbell that under very low oxygen 
| toxic substances accumulate in the intestine. 
| proteins, for example, casein, egg albumin, 
meat and fish, in the eae adverse effects. 
Certain amino acids, for example, histidine, arginine 


vestigated the 


and, cystine, also give adverse effects. Bacteria are 
held responsible for the toxic substances. 

Werner Braun reports on some experimental work 
in physiological genetios. Using the fruit fly af 
material, he records experiments on the development 
of the mutant responsible for the transformation of 
the bristle on the antenna into a tarsus, and on the 
development of mutant wing characters. 

O. F. Powell and G. E. F. Fertel have developed a 
technique for the determination of the energy of 

and neutrons by measurement of tracks made 
these particles on special pho phic plates. 
For many investigations the method has great 


advantages over the expansion chamber technique. 


J. Barnéthy and M. Forró find that the resulte 
obtained by measuring the directional distribution 
of the soft and hard composent of cosmic radiation 
can be explained by eee ace tne een Ai 
pea-level consists o 65 per cent mesons, 30 per cent 
electrons produced in meson decay, and 5 per cent of 
electrons or heavy ionixing particles created by 
neutrinos, this part of the intensity being invariant. 
for al) directions. 

S. Soesmaki points out that he and Sokolow 
published in 1986 work in which they showed that 
an electric fleld has a great effect on the viscosity 
of polar liquids, a fact to which attention was 
recently directed by Andrade and Dodd, and suggesta 
a hydrodynamic explanation. E. N. da O. Andrade 
and O. Dodd, in reply, regret that they overlooked 
the paper in question, and point out that their 
work goes nfuch beyond that of Sokolow and 
Soasinski. They suggest that the effect is due to the 
building up of comparatively rigid ionic layers on 
the opposite walls of the channel. 

E. O. G. Stueckelberg derives an guages 
Bonk charge aloce on Sigh on be taka oct 
quantum. theory. 
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RESEARCH ITEMS 


Biology of Cerambycid Beetles 

0. F. O. Beeson and B. M. Bhatia have published 
an article “On the Biology of the Cerambycidm’”’. 
in which they present data collected during twenty-four 
years on the food planta, distribution, life-cyale and 
other biological features of 850 species of this family 
of beetles from India, Burma and Ceylon (Ind. 
| Forest Rec., Ser. Entom., 5, No. 1; 1939). The total 
number of species of Oerambycidæe, or longicorn 
bestie, known to ocour in the Indian region is 1182. 
It appears that the sal (Shorea robusta) is the tree 
which supports the largest number of species, some 
87 different Cerambycids being known from it. The 
beetle Stromattwum barbatum is recorded to have no 
fewer than $11 different food planta, which indicates 
a very unusual range of polyphagy. The food planta 
of at least 250 of these insects have not been 
previously published, and a total number of 568 
species of Indian trees, shrubs and woody climbers 
is now known to be attacked by one or more kinds 
of Cerambycids. Hoplocerambys - spinicornis is 
potentially the most injurious forest msect in India. 
This is partially due to ita liability to cause bad 
epidemics among the sal forests. Even a small out- 
break of this insect, affecting eight square miles of 
forest in the United Provinces, resulted in 45,000 
trees being killed, representmg nearly a million 
cubic feet of timber. The most serious epidemic was 
estimated to have attacked about seven million trees 
before it was checked. The new data given for the 
biology, etc., of this species are more complete than 
for any other: for many of the species little more 
than the host tree and the locality are st present 
available. It is mentioned that sun-loving or di- 
urnally active species may frequent the foliage and 
flowers of trees without any of them breeding as 
larves in the weod.or feeding as adult beetles on the 
foliage or other parta of such trees. 


Ring Spot Disease af Lettuce 


Tem fungus Marssomana Panattoniana in epidemic 
form rapidly destroys Ittuce seedlings and may also 
destroy older plants. Even a mild attack causes 

ing and perforation of the leaves which give 

rise to the name ‘ring spot’. The disease is an im- 
portant one in England, and has at various times 
- caused considerable damage in Europe and America. 
Winter lettuce is the crop most affected, the disease 
kage ely on plants grown under glass or planted out 
Experiments carried out over three years 

by oe B. Stevenson at the Biological Field Station 
of the Imperial College (J. Pom. and Hort. Soi., 17, 
27; 1939) have shown that the disease is readily 
transmitted by seed. Diseased plants gave apparently 
good seed which, however, suitable conditions 
produced a heavily infected crop. On the other hand, 
sprayed and segregated mother planta gave seed which 
produced healthy planta where commercial seed gave 
valuelees crops. The disease may also be contracted 
from the remains of a previous infected crop, though 
such remams normally lose their mfectivity after 
about eight months. A similar fungus was found on 
a common weed (Crepis capillaris Wallr.) growing 


- 


near diseased plante, ‘and it is believed that tl 
be a source of mfection, Sixteen commercial v 
of lettuce were all found to be equally suscep 
ring spot. Reduction of the disease was affe 
Bpraying the seedlings with Bordeaux r 
(8:6: 50) and by treatment of the seed ` 
filtered 10-per cant solution of bleaching powd 


Chemistry and Genetics 

Iw a paper given before a joint meeting of ax 
of American Socisties (Amer. J. Bot., 26; 
A. E. Blakeslee points out the import 
chemistry in genetics and other branches of 1 
The paper is concerned mainly with the 
achieved by treatment of planta by solutions 
chiome, a toxic substance which has proved r 
ably effective in inducing polyploidy. It is 
nized that polyploidy following hybridizati 
been a feature in the evolution of some speci 
the use of colchicine provides a means whereb 
allote ids (multiple diploids) may be pr 
at will sterile hybrids. This fact alone 
great possibilities in plant breeding. Other 
bilities are also outlined in a survey of induced 
tions of chromosome number in Datura. Refer 
also made to the little explored field of chami 
relation to genetical characters. It is describe 
two externally similar types of Rudbeckia | 
readily distinguished by their colour reactio: 
caustic potash or caustic soda. It is quite p 
that m other cases algo simple reactions mi 
employed to distinguish between similar homo 
and heterorygous types, thus enabling much eo 
in breeding experiments. Bome problema of oy 
and propagation which might have light throw. 
them by such methods are discussed at the 
the addreas. 


Chromosome Numbers for the British Flora 


Toe New Phytologist, 38, No. 1, May 108! 
tains under the heading of “The Merton Cata 
& first attempt to provide chromosome numb 
the of the British flora, compiled by Par 
Maude of the John Innes Horticultural Insti 
Merton. Such a list is, of course, incomplete 
present time, but that it can be attempted 
that cytologista have been much more thoro 
their attack on the native flora than is ge 
realized, and the list, with ita numerous gap 
stimulus to further work and gives invaluable : 
tions where such work is particularly needed 
list reveals that of 526 British genera of flo 
plants, 444 have been examined, and of 2,256 : 
in the London Catalogue, numbers can be su 
for some 1,800. Authorities are cited in eact 
usually the latest reference being cited, but, at 
the preference is for a more important refere 
to a more accessible (European) paper. This cat 
will be invaluable to both systematist and cyt 
Ib is published under the auspices of the Asso. 
for the Study of Systematics in Relation to G 
Biology. 


~ 
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chromosomes of the Sawflies 


TH characteristic diploid chromosome number in 
the Tentbredinidwj, the sawflies, is sixteen, although 
m Olaudius and a few other species allied to this 

us the number is twelve. A. D. Peacock and Ann R. 
have investigated the cytology of another 
cawily, Thrinay macula Kl. (Trans. Roy. Soo. Edin., 
1980)" in which the diploid number is fourteen as 
found in the blastoderm, follicle cells, oogonia, 
oocytes and polar nuclei. This species is a female- 
producing parthenogenetic one m which, however, 
rare males sometimes make their appearance. Some 
of the latter were fortunately found and they appear 
to be haploid with a chromosome number of seven. 
During the maturation of the only one non- 
reductional division takes place im which there is 
neither tio pairing nor tetrad formation. The 
diploid pa ae A presumably maintained in this 
species’ by sie ‘omission GF syani, ag is probably 
the case in tbe majority of parthanogenic animals 
m general. It is to be noted, however, that two 
maturation divisions do occur in some female- 
producing parthenogénetic sawflies. ee 
genesis the first maturation division is abortive and 
the second is equational, as is commonly found m 


the Hymenoptera. . 


Chromosome Rearrangements in Drosophila 

B. P. Kaufmann (Genetics, 23, 154; 1988; 24, 
101; 1939) and B. P. Kaufmann and Ruth O. Bate 
(Proc. Nat. Acad. Sot., 24, 368-371) have analysed 


Drosophila 'melanogaster. 

showed a duplication abedgfeefgh in the nature of a 
‘reversed repeat’. This is shown to have arisen from 
the breakage and reunion of two sister chromatids 
derived *from one paternal chromosome. Complex 
configurations were found. One configuration in- 
volved ten breaks and attachments, of which five 
were in one chromosome arm. Another showed that 
both chromatids of the duplicated section had been 
broken at two similar loci ee 
break in gach of the chromati de which had 

at different loci. 


Position Effect 


Hamry wing (Hw), a well-known and each used 
dominant character near the distal end of the 
&-chromosoms of Drosophila » has been 
shown by M. Demerec and M. E. Hoover (Genetics, 
24, 68, 271-277 ; 1989) to be due to a duplication of 
a single band of a salivary gland chromosome. This 
band is known to be associated with achmte (as), 
which reduces the dorso-central bristles. Further, as 
in Sturtevant’s Bar case, it is shown that when two 
bands are ted on one chromosome they have 
a greater effect than if they were distributed between 
two chromosomes. Unfortamnately, no case of ing- 
Bee EE Win Gao E ay Get a ead. 
This may probably be due to the fact that croeaing- 
over is normally low in the region y-# where Hw 
is „placed. - 
Heterosis 

i. 0O. Lowwar (J. Genet., 37, 421-439) haa 
investigated the stage in the ‘life-cycle of hybrid 
tomatoes at which heterosis is manifested. ‘There 
was little correlation between heterosis in the seed 
and in the mature plant. In some hybrida heterosis 
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Eae E E ium on the 16th 

and persisted until the 145th day, while in otber 

e Ar heterosis arose subsequent to the 16th day. 

The author considers that in im ifio hybrids 

oe msy be dependent on o ementary size 

as visuslized by Jonea. For inter- 

as hybrids, however, he produces evidence to 
support East’s hypothesis. 


Structure of South-east England 


Durrining South-east England as the region lying 
south and east of the main chalk t between 
Dorset and The Wash, 8. W. Wooldridge and D. L. 
a closely reasoned mono- 
graph on the development of its structure and relief 
(“Structure, Surface and Drainage in South-East 
England”. Institute of British Geographers Publice- 
tion No. 10. 1089. 128. 6d.). The broad lines of the 
structure of this area are well known, but the two 
suthors have added much detail and traced in lucid 
fashion the genetic development. They begin with the 
early Palsozoic floor. Particular interest is attached 
to the concealed junction of the Armorican and 
Oaledonian structures which runs beneath the Lower 
Thames Valley. Southwards the cover rocks show 
competent foldmg and northwards only gentle 
_flexuring. After the emergence of the chalk floor, a 
fall cycle of erosion ran its course and the greater 
part of the area lost its upper divisions of the chalk. 
The mid-Tertiary flexures south of the Thames and 
the mid-T foldings and the subeequent pro- 
duction of the late Miocene and early Pliocene pene- 
plain are then traced. The invasion of the Pliocene 
sea and the emergence of the Pliocene sea-floor 
followed, and the lower Thames is .shown to 
have had a course well north of ita present channel. 
Then came the effects of the Chiltern and eastern 
ice sheets and the general t uplift of the 
area. The monograph is well trated by mape 
and diagrams, 


Range of Possible Existence of Stoneley Waves 


Tæ problem has been studied hy K. Sezawa and 
K. Kanai (Bull. Rorthquake Res. Inst., Tokyo Imp. 
Univ., 17, Part 1, 1-8; March 1939). Firat they 
obtained the velocity equation for waves of this type 
whioh are particular forms of Rayleigh waves, and 
from this equation calculated the velocity of trans- 
mission in the critical corditions of the equation 
which allow waves of this type to oxist. From tables 
and graphs in two limiting cases of Poisson’s ratio, it 
is seen that Stoneley waves exist within 
range of p/p for every ratio of p’/p. 
point out that this feature is remarkable, particularly 
when the ratio of p’/p is nearl 


Wiechert’s condition, p’/p = uju, be almost satisfied. 
On the other hand, when the ratio of p’/p is relatively 
small, say leas than 0-5, or relatively large, say 
ee ee ey 
wayes exist is relatively wide, Wiechert’s condition 
being then rather unimportant. The greater the 
ratio p/p, the greater the ratio p’/y for the real 
existence of the waves. The of transmission 
of the waves is Independent of the wave-length, that 
is, they are not dispersive. It is likely that in between. 
the critical values the vel of transmission is leas 
than either one of the velocities of distortional 
waves in both media. The waves are found not 
to-exist for the range 0-568 >p’/u >0-4927, the 
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, corresponding velocities of abana ranging 
, between y/u/p and 0-9926 4/u/p, where p, p’, are the 

densiti& and u, u’, the Ler Ce eat 
adjacent media. : 


` Structure of Vitamin B, 


Vras B, is that factor of the vitamin B complex 
which prevents or cures an acrodynis-like dermatitis 
in young rets. If factor 2 is added to the usual 
thiamin and riboflavin supplement, vitamm B, not 
only uces a cure of the dermatitis but also a 
stimulation of growth. It has also been found that 
& severe microcytic hypochromic ansmia developed 
in puppies when the rat antidermatitis faotor 
(vitamin B,) was apparently the only missing com- 

ponent of the diet, and the anmmia was cured by 
' the addition of this factor to the diet. The oon- 
; stitution of vitamin B, has now been established by 
t a group of workers in the research laboratory of 
Merok and Co., Inc. (J. Amer. Chom, Soo., 61, 1287— 
‘1247; 1939), whose results confirm those obtained 
by Kuhn and co-workers published this year. The 
vitamin was isolated from rice bran as the hydro- 


The methyl eater of vitamin B, was oxidized to a 
. lactone and a dibasic acid. The acid was shown to 
_ be 2-methyl-3-methoxypyndi , 5-dicarboxylic acid 
and vitamm B, to be %-methyl-8-hydroxy-4, 5- 
(hydroxymethyl)-pyridine. The 3-cyano-4-ethoxry- 
methyl-6-methyl-2-pyridane was made from ethoxy- 
acetylacetone and cyancacetamide. This 2-pyridone 
derivative was used for the synthesis of the lactone 
of 2-methyl-8-methoxy-4-hydroxymethyl-5-carboxry- 
yridine and the 2-methyl-3-methoxy-4, 5-pyridine 
boxylo acid. This lactone and thig acid were 
ound to be identical with thé lactone and dibasic 
acid obtained by the oxidation of the methyl ether 
of vitamin B,, and the latter was thus proved to be 
2-metiiy]-3-hydroxy-4,5-di-(hydroxymethyl)-pyridine. 
A complete synthesis of vitamm Be from ethoxy- 
acetylacetone and cyanoacetamide was acoomplished. 
The’ synthetic vitamm B, hydrochloride was shown 
to be identical vith the natural . A single 
dose of 100 gamma of the synthetic-vitamin B, 
hydrochloride gave a curative effect which paralleled 
that of the natural vitamin B,. 


Metabolism of ‘Chloronaphthalenes 
R. V. , J. Maier 8nd G. H. Hitchings (J. Biol. 
Ohom., 127, 403 ; 1989) have studied the metabolism 
of a mixture of polpchloronaphthalenes. The sub- 
stance was found to be absorbed completely when 
given in olive oil solution to albino rats in doses up 
to 15 mgm. day. No significant storage of the 
maral oodd ber daio ia TOE, liver, skin or 
ering nor was any significant amount excreted in 


the urine. Both the rat and dog a tly were able 
to remove and excrete the chloride promptly. A rise 


in the urinary ethereal sulphate fraction, but no sig- 
nificant change in the neutral sulphate excreted, was 
noted following cabloronaphthalene feeding m the dog. 


Testing of Electric Fuses 
Ir is of considerable importance to know the time 
for the melting of fuses upon the occurrence 
of an electric short circuit. This time must be short 
enough to prevent damage to the apparatus or to 
the lines in series with the fuse, before the fuse has 
melted. It is particularly important in the cases of 
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branches of a network, which is protec 
fuse, when each branch contains an : 
These fuses protect the mam fuse, so tha 
of one of them does not disturb the o 
In a paper in the Phiips Technical Re 
by J. A. M. van Liempt and J. A. de V 
method is described of testing fuses 
ray oscillograph. The melting time of: 
on the short-circuit current. If this tim: 
short to allow the dissipation of tl 
ae then the short-circuit ge! 
tomes the limiting current, that is, 
current the fuses can for ur 
G. O. Meyer found in 1906 that the melt 
be expreased by s formula. He four 
fuses were initially at room temperat 
time multiplied by the square of the 
current equals a constant for a given r 
is called the relative inertia constant. 
this constant, for example, may be 1,( 
and 40 for lead. By recording the c 
moment of the melting of the fuse as 
the time until it melta with the aid of 
oscillograph, the short-circuit current 
can be determmed from the same ogoi 
authors also show how the measuremen 
with alternating current. In this case i 

as for the calibration of the time no se 
gram is necessary, the time-scale be 
a for t 
of the current. 


Supernova 
H. Zawerna (Occasional Notes, Mi 
Astro. Soc., No. 4, March 1989) has d 
mam characteristics of theae objects. | 
extra-galactic nove have a brightness e 
100 million suns, & remarkable contrast t 
nova, which has a brightness about or 
of this. In 1984 Baade and Zwicky s 
these extremely bright objectes were 
nove, but presented a class by themsel 
of supernove. In the Contrilnaions fr 
n Observatory (Nos. 600, 601 and 
study of all these su] 
1885 to 1988, and in these Baade det 
photographic brightness at maximum 
Zwioky with their light curves, and Mi 
their spectre. It is remarkable that 
photographic magnitudes of the super. 
spiral nebula in which it a aro Net 
on the average about — 14:3. The ori 
cataclyam, producing a brightness of 
presents a problem an which it is poasible 
and which will probably exercise the 
theorista for sorne time. A supernov: 
something entirely different from an c 
outburst on a large scale, although th 
in the Certain diff 
ever, exist, and owpki, who has i 
bright bands in the later stages of th 
has not been able to identify them wit! 
belonging to known atoms or ions. T 
of the spectrum is peculiar, and it is 3 
that the conditions under which matt 
in supernoves are most abnormal. Zw 
Palomar Observatory is undertaking 
survey with an instrument of large fie 
the autumn of 1086 has discovered seve 
It is hoped that sufficient material will 
able for a study of these very. interesti 
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CYTOGAMY: A NEW SEXUAL PROCESS IN JOINED 
PAIRS OF PARAMECIUM CAUDATUM 


By Dr. RALPH WICHTERMAN, TEMPLE UNIVERSITY, PHILADELPHIA 


WO sexual processes have been described for 
Paramecium in which three micronuclear (pre- 
mic) divisions lead to synkaryon formation. One 
oceas, called conjugation (croas-fertilization), may 


defined as the temporary union of two individuals - 


three micronuclear divisions, nuclear ex- 
ge and the establishment of a new synkaryon 
each conjugant. 
The second process, called autogamy (self-fertiliza- 
pn) was described by Diller’ for Parameoum aurelia 
occurring in single animals only. Here three 
Hcronuclear divisions lead to the formation of 
metic nuclei which fuse and form a synkaryon in 
6 single animal. 
I have observed a third saxual process in joined 
aramecia which appears to be intermediate to true 
mnjugation on one hand and autogamy on the 
ther. It resembles conjugation since two animals 
in together along their oral surfaces as in conjuga- 
on, but there is no muclear exchange between 
he members. the three micronuclear 
visions lead to the formation of the gametic nuclei, 
at & synkaryon is established in the same individual 
p In autogamy. I am therefore proposing a new 
arm, oytogamy, for this phenomenon as distinct from 

















A new method of studying living joined Parameoium 
a Saga ar 

anding of the problem of sexuality and nuclear 
ehaviour was begun two years ago. By using 
recently develo precision micro-compression 
hamber, it is le to observe im the living oon- 
ition the behaviour of nuclear phenomena over & 





airly long iod of time. In addition, accurate 
ime relati i can be determined duri the 
nion. In this preliminary note, the method and 


beervations may be stated briefly as follows: 
With @ micro-pipette, a single pair of recently 
omed paramecia is removed from a Ə 
sulture in a small drop of culture fluid on 
he circular glass slide of the micro-compreasor and 
died at approximately 26°C. Extremely fine 
dyustments to within a fow microns make it possible 
o prevent gradually the joined paramecia from 
pirallng between the two pieces of glass. When 
he jomed animals move slows , detailed observations 
may be made. In this manner, the divisions of the 
micronuclei and their behaviour have been seen and 
photographed on 85 mm. and 16 mm. motion picture 
Him. The behaviour of the micronuclei in cytogamy 
plosely parallals the described accounts of conjugation 
p to the stage of pronuclear exchange. 
Cytogamous paramecia, which are considerably 
amaller than typical vegetative ones, are very 
msecurely attached to each other at their anterior 
ends at the beginning of the process. They can be 
separated very easily in the first hour or two of 
nio. After they have been joined firmly, there is 
2 progreastve dedifferantiation of the ingestatory 
structures which appear to into a sol state. 
The micronucleus of each cytogamont leaves its 


W 


place near the macronucleus and then gradually 
moreases in size. This enlargement takes approxi- 
mately 4-54 hours, while the subsequent anaphase 
and telophase stages require only about 18 minutes. 
The ‘crescent’ prophase stage and long anaphasic 
telophasic separation spindle, so characteristic in 
acoounts of conjugation, is shown clearly. The 
swollen part at the centre of the separation spindle 
is passed into the cytoplasm (micronuclear chromatin 
extrusion) where active cyclosis moves this fragment 
about until it ultimately degenerates. Each product 
of the first micronuclear division enters into the 
second where again two long spindles in each indi- 
vidual are visible. This second division requires 50 
minutes for completion from the time the first division 
products are formed. The anaphase and telophase 
take place still more rapidly, requiring only . 
nine of the fifty minutes, 
Micronuclear producte, even while dividing, are 
moved about m the protoplasm. 
tion of three of the four producta of the second 


formation of two pronuolei in each individual. The 


`pronuclei of each single Individual of the joined pair 


are seen to fuse and form a synkaryon in the same 
individual. No evidence has been obtained to 
indicate & transfer of pronuclei as is supposed to’ 
occur in conjugation. 
To simulate normal conditions, the cytogamous 
aro allowed to spiral freely except during 
those stages when critical eketa aro made, In 
fact, the joined ia may be removed from the 
amall drop of culture fluid in the chamber and placed 
in a larger volume until a further observation is to 
be made, at which time they may be feplaced in the 
chamber. On the other hand, the entire process may 
be obeerved in the micro-compression chamber. Since 
stale all the other stages of micronuclear 
aviour can be verified with stained slides of 
joined paramecia, it seems wery unlikely that the 
stage of nuclear transfer would be the only one 
affected by the relatively slight amount of oom- 
pression to which they are stfbjected at certain 
One is struck by the non-synchronous character of 
the nuclear activity in the individual mambers of a 
pair; that is, one member may show s nuclear stage 
definitely more advanced than that of ita mate. 


‘This condition is seen occasionally. Recently Penn’, 


using stained slides, also observed this phenomenon 
in a reinvestigation of the cytology of conjugation in 
P. caudatum. Although he believed he was studying 
conjugation, it appears very likely from his acoount 
and photographs that cytogamous individuals were 
seen instead. In such joined individuals, where the 
micronuclear divisions are out of phase with each 
other, the conclusion that there is a simultaneous 
pronuclear transfer which characterizes conjugation 
seers irrational. 

After the individuals of a pair along their 
margins, a thin, clear, highly elastic strand holda the 


, seen 
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organisme’ together. This strand, which finally 
breaks, consists of the fused and stretched apices of 
the ral cones. Joined individuals may remain 
together for about 134 hours at 26° O. 
‘- Diler write, “Whenever conjugation is found in 
a culture, eutogamy is likely to be taking place 
simultaneously ; and conversely, when no conjugation 
is OocurTing in a culture, autogamy is unlikely to be 
”, He says further that autogamous animals 
were “sticky” and more likely to stick to the wall 
of the pipette during tranafers. It is vary reasonable 
pees that Diller may have been observing pairs 
o uals undergoing y instead of pairs 
mel act e a ba ane 
Before this t work was undertaken, I was 
impressed by not being able to find clear and con- 
vincing cases of nuclear exchange after studying 
many slides of fixed and stained - ‘conjugating’ 
from different sources. I believe now that 
may have been studying cytogamous individuals 
and not trus conjugants. The fact that a dividing 
third pregamic or maturation spindle preeses against 
- the contiguous membranes of joined paramecia is not 
` evidence enough to enable one to mfer pronuclear 
ray maar even though the membranes may appear 
to be stretched. It may indicate, however, that in a 
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when es strains are present. 

Finally, my observations have led me ` 
the work of others where a transfer of p 
presumed to occur in “conjugation”. Th 
may be raised as to how often joined o 
individuals in a culture of Paramecium (or 
ciliates) have been mistaken for true conj 
investigators. : 


THE MUSEUMS ASSOCIATION. 


JUBILEE CONFERENCE AT CHELTENHAM 


T its annual conference held at Oheltenham in 
the week commencing July 2, the Museums 
Association celebrated the fiftieth anniversary of ite 
foundation. In his tial address, the Right 
Hon. Viscount Bledisloe appropriately dealt with 
the state of museums 


] that at least one open-air folk museum might 


established m for example, in the Forest 
of Dean. He also attention to the lack of 
any museum illustrating agriculture. 


In ition to a gracigus message from ites patroness, 
Her Majesty Queen Mary, the Association received 
and congratulation from 


On behalf of the Standing Commission on Museums, 
Sir Albert Seward read an address prepared by Sir 
Evan Charteris; and an address from Mr. Arundell 
Eadaile, president of the Library Association, was 
also read. 

Conveying the R T of the Royal 
Society of Arta, Lord Amulree, ite chairman of 
Council, delivered an address on the museum as an 
aid to the encouragement of arta, manufactures, and 
commerce, in which he put forward the attitude of 
the Royal Society of Arts to the ion of museums. 
He recalled. that the Society held in 1760 the first 
important exhibition of contemporary art in England, 
and in the following what was probably the 
first industrial exhibition in the world. The latter 
exhibition gave rise to “the Society's Repository or 


Model Room”, which could be claimed a 
industrial museum. The part played by t 
in the establishment of ibe Science Muse 

j n, and ite subeequent activiti 
field were also discussed. 

Prof. Anders Bugge conveyed greetings 
Norwegian Association of Museums, 
Chubb and Mr. A. R. Penfold those of 
African and Australian and New Zealand As 

Sir Robert Witt, chairman of the Nat 
Collections Fund, gave an account of the r 
that organjzation to the work of museun 


One of the most im rtant features of 
io was en address by tle Right Hon. F 
Warr, president of she: Board of Edu 
“Museums and Eiduoation’’, in which he : 
the great value of local museums in tet 
right use of leisure, and in assisting | 

develop the practical and realistic aide of ac 
The Board of Education is prepared 

applications for grants from local educatic 
ties for museum activities y arrang 
benefit of school children. Museums deser 


ee ee 


An address which was received by all 
with the very greatest enthusiasm was tha 
His Excellency Don Salvador de Madariaga 
of the International Museums Office, on 
and World Peace’. To visit an art museu 
a Velasquez, a Watteau, or a Constable iz 
ciate the true character and inner thoug 
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anish, French, and English nations. Art museums 
» of great importance in educating the emotions 
d in promotmg & feeling of human unity. Their 
wlicy might be to bring out that power of man over 
atter which is opposed both to the exploitation of 
verty and to the use of power over other men. 
ing on ‘The Function of Natural History 
iweums”’, Dr. W. E. Swinton, of the British 
aseum (Natural History), referred to the great 
silities for education in museums, but made a plea 
« the education of the adult as well as the child. 
great deal of the so-called educational work done 
museums is not related to their true function and 
uld equally well be carried out by other institutions. 
1e great value of natural history museums is to 
ing the visitor back to the basis of things. Dr. 
«inton made a plea for simpler series of exhibits 
ith fewer specimens (and preferably some that 
wuld be handled), and with clear explanatory labels. 
A private meeting of the Association discussed’ air 
id precautions in museums, and it is understood 
iat the recent Government handbook on this 
ibject received some oriticiam. 
Among the other discussions held durmg the 
onference was one initiated by Dr John Rothen- 
ein, director of the Tate Gallery, entitled “Towards 
Pohcy for Art Galleries”, and a long discussion on 
«<r. 5. F. Markham’s “Report to the Carnegie 
rustees on the Museums of the British Islea’’. 
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In the course of various excursions, “the long 
barrows of Belas Knap-and Notgrove were inspected, 
as were the Roman Villa at Chedworth and iy pened 
Gorinium Museum at Cirencester; also the on 
Church at Deerhurst and Tewkesbury Abbey. 
Gloucester Cathedral and the Gloucester Museums 
were also visited. Garden parties were given by 
Viscount Bledisloe at Lydney Park and by Mr. 
Robert Holland-Martin at Overbury Court. 

The Conference Exhibition was one of the largest 
ever held. As well as various trade stands, it included 
a collection of photographs by the Royal Institute 
of Bntish Architects ‘to illustrate contemporary 
museum architecture ; examples of Cotswold crafts ; 
an extensive display of material from the Leicester 
City and Oounty Schools Loan Department of the 
Leioaster Museum ; two new loan cases prepared by 
the Victors and Albert Museum and three by the 
Yorkshire Federation ; and an exhibit by the Reading 
Museum of modern methods of casting. 

At the annual meeting of the Association, honorary 
membership was conferred upon the Right Hon. 
the Earl of Harewood, M. E. Foundoukdis, Dr. E. E. 
Lowe, Mr. T. Sheppard, and Mr. William Wyndham, 
and the first diplomas under the Association's training 
and exammation scheme were presented. 

The next conference of the Assocation will 
be held at the Liverpool Public Museums in July 
1940. 


ASSOCIATION OF SHORT-CIRCUIT TESTING 
AUTHORITIES 


TB eee eras Arata te thu inorease 
in the .sixe of electrical power generating 
¢ations and of the machines they employ, together 
rith the greatly Icreased voltages used for distribu- 
ion, very difficult problems in switchgear technique 

«nd design have come to the front, which make it 
leceasary to make a practical test of modern circuit- 
reakers of an unprecedented size, During an 

«occidental short circuit, enormous currents may be 
senerated, and if the circuit be not broken by suit- 

«ble switchgear, great damage may be done to very 
xxpensive cables and generators. Afte» intensive 
esearch, switchgear manufacturers realized that they 
nust provide themselves with testing facilities on a 
very much larger scale than was hitherto in existence, 

an order that the apparatus manufactured should 
neet the new conditions satisfactorily, performing ite 

munctiona, to the specified ratings, to the satisfaction 

Booth of user and manufacturer alike. The design of 

circuit-breakers has now become a4 specialized science. 

The manufacturers have therefore erected high- 
power testing stations, fully provided with the most 
up-to-date equipment for the testing of circuit- 
breakers, fuses, reactors, transformers, etc. Without 
these facilities, manufacturers would have found it 
practically impossible to comply with the demands 

Imposed upon them by the rapidly Ing oon- 
ditions in the supply industry. The owners of these 

high-power short-circuit testing stations soon realized 

that their separate endeavours would be of much 
greater Pe ie the rauti if the resulta of their 

research in this highly specialized 
eld could be pooled, and this resulted in the forma- 
tion of the Association of Short-circuit Testmg 


Authorities (ASTA). It is a company limited by 
guarantee and not having a share capital. In order 
to comply with the Board of Trade i te, 
the articles of agaociation provide (a) that the Income 
and property of the Association shall be applied solely 
to the promotion of its objects as specified in a pub- 
lished memorandum, and (b) that no ition to the 

tions contaimed in the articles of association can 
be made without the permission of the Board of Trade. 

We have received from the head office of the 
ASTA, 36 Kingsway, London, W.0.2, an interesting 
illustrated publication giving general information on 
the short-circuit testing and certification of electrical 
apparatus. The names of eight of the largest electrical 
companies in England, which form this Association, 
are given. Prior to the formation of ASTA, individual 
owners of short-circuit testing plants had tested and 
certified the products of some manufacturers who had 
no testing facilities of their own. Other manu- 
facturers held the view that there should be a national 
testing plant under the control of the National 
Physical Laboratory and a suggestion to this effect 
was made to the Home Office. The Department of 
Scientific and Industrial Research was aaked to con- 
gider this suggestion, and, in reply to e questionnaire 
issued by the Department, the owners of short- 
circuit testing stations directed attention to the 
following pointe : 

(1) That there are in existence or under con- 
struction short-circuit testing planta of a greater 
capacity than exist in any other country ın which 
switchgear is being manufactured. 

(2) That most of the manufacturers who have no 
testing plants would be satisfied if they could obtain 


"y 
a 
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tegting fdbilities for circuit-breakers of a maximum 
capacity of 250 million volt-amperes with a voltage 
limit 11 kilovolte, 


a That if the existing testing stations could place 
the necessary facilities at the disposal of the D.8.1.R., 
this seemed to be the most economical method of 

~ meeting the situation. 

The Department saw the advantage from the 
national point of view of utilizing the existing 
facilities, and it has now been agreed that the ASTA 
will collectively place at the disposal of the D.8.LR. 


"capacity and voltage, and, farther, that the D.S.LR. 
appoint a resident officer at any test plant where 
testing is being carried out, with a view to certifloa- 
tion of the results by the National Physical Labore- 
tory.- These arrangements will enable the N.P.L. 
on request to undertake, supervise and certify the 
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Saniat canol iana toes 
members of ASTA. Manufacturers wishing to he 
short-circuit tests carried out by the Association w. 
& view of o a oertifloate from the N.P. 
should apply in the t instanee to the director oft 
National Physical Laboratory, T 

The testing stations are at Hebburn-on-Tyt 
Trafford Park (Manchester), Stafford, and Witt 
Birmingham. The generators are of unusual desig 
capable pees ee a ee of t 


short circuits. The prive 
Sri a ee ee ee 
of persons nominated by a client are weloome 
witness tham. Members of the Aasociation do 
considerable amount of research work, not only f 
manufacturers, but also in the general interests : 
the electrical industry. 


“TIME-OF-DAY’ ELECTRIC TARIFFS 


URING the last few years, electrical enginsers 
have given much study to the development of 
tariffs for electric power which will benefit both con- 
sumer and producer‘and lead to an increased demand 
for their product. Dr. Hopkinson pall Te A EA 
years ago that a steady load be generated 
much more cheaply than a variable load, although 
their total loads for a given time were the same. 


“This follows because with a steady load you require 


lees machines in reserve than you do when there are 
peaks in the load for which much reserve plant is 
required which is only used for a comparatively short 
time. The total annual costs of a supply station 
depend on the running costa and the overhead costa, 
the former usually being only about one eighth of 
the latter. Hence any saving in the capital costs of 


| ` the reserve pldnt enables appreciable savings to be 


divided between producer and consumer and would 
probably attract new consumers. One way of securing 
a uniform load is by means of è ‘time-of-day’ tariff. 
The rate at which the meter registers could be con- 
place Se 9 Ta current superimposed on the supply 
current. The case of contmuous variation would 
be difficult, but if the rate at which the meter registers 
was changed at the ly station two or three times 
oe ee ing notified of the times of 

these changes, moet of them would naturally be care- 
ful to keep down their consumption during the times 
when the meter was registering a high charge. This 
would increase the ‘diversity’ of the load and make 
it more uniform, thus lowering the station cost. 

At first aight, this seems un i and far- 
fetched, but as several cities use a ‘time-of- 
day’ tariff the discussion of one of these methods grven 
in & paper-by D. J. Bolton of the t Street 
Polyteohnio, to the Institution of Electri Engineers, 
on May 10, entitled ‘ Uap Scalp rage troche doe 
tions with Special References to Tariffs and 
Levelling’’, is worth studying. 

The following are the details of the tariff of a 
Paris company. Oonsumers are divided into groups 

according to the * size’ of their installation. The size 
ig by the maximum power consumption and 


depends on the number of roams. The charge is 2 kw 
per day for a one-room apartment, 8 kw. per day fo 
twe to four rooms, 4 kw. for five to six rooms, et 
Consumers whose power demand ia leas or equal t 
this amount are supplied through a single dial meter 
and are charged at the fo rate. If the firs 
‘block’ of the amount is at 3d. a unit, th 
second block will be charged at lid. per unit, an: 
the remainder at 0-54d. per unit. The size of th 
first block is dependent on the number of ani 
the second block size is always half the first block 
aixo, a epee lies on a two 


aA a consisting of a small charge to cove, 
ting consumption and a ruaning charge varying 
with the time of the day. The fixed charge 


on the number of rooms and ranges from lle. to £2 ¢ 
year for a one to six room flat. In addftion to thi 
fixed , all the energy energy passes through a specia 
meter having three registrations. These are put mtc 
bree at appropriate times of the day by mean: 
o ee et ec 
Kha aitei Sey tagcat 


Coie tain ea ee hs ess a ee 
there is a definite and growing utilization of it in 
the commercial eld for large-scale cooking, oven 
heating and thermal storage. There would probably 
soon be 4 ing demand for it for domestic pur- 
poses, if the cost of the special metering required were 
reduced. This Paris com spun eg fe charges for the 
period are 2-5d. per This period lasts 

3 until 6 p.m. during the winter months. For the 
‘day’ period, which lasta from 7 until 11 am. and 
2 until 3 p.m. m the winter months and from 2 until 
6 p.m. in summer, the price is 1-8d. per unit, and 
for the night period all other times it is 0-58d. 
per unit. -> 

Mr. Bolton concludes that the function of a ‘time- 
of-day’ tariff in Great Britain, both in the é&om- 
mercial and damestio field, would be to develop new 
loads not reached. It should lement rather 
than supp i existing methods of chargo. 
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SIENCE NEWS A CENTURY AGO 


wing the Keel of the Great Britain 


Ow July 19, 1889, the keel of the Great Britain was 
d in a dock at Bristol. This marked the beginning 
the construction of by far the iron ship of 
> time. Like the Great Western, was built for 
> Great Western Steamship Oo., for work on the 
Ba@lantic. Her construction was due to the collabora- 
«a of Isamberd Kingdom Brunel, Thomas Richard 
ppy, William Patterson and Oaptam Ohristopher 
«xton, R.N. At first it was intended to the 
ap of wood, but the unusual size led to the adoption 
mon. The largest iron vessels afloat were only of 
out 700 tons, but when completed the Great 
Hain had a displacement of 3,618 tons. She was 
mag ft. long between perpendiculars, 504 ft. wide and- 
i ft. deep. Her flat keel was made of wrought iron 
ates [ in. thick and 20 in. wide, welded into lengths 
50—60 ft. Her stern and stem frame were both 
oah! Bon eoe The ship had five watertight 
Ikheads. Before the ship was commenced, Claxton 
< Patterson made a careful study of iran for ship- 
aldmg. They found that iron afforded greater 
cength, buoyancy and capacity, and that iron 
ams 24 m. thick would have the strength of 
oden beams 2 ft. thick. The Great Britain was 
‘t only the largest iron ship, but the largest wrought 
m. structure for any purpose. : 


discovery of the Aurora Islands 
Tas Athena@um, in ita accounts of the papers read 
the Royal Geographical Society on June 24, 1839, 


ceived from Johnson when in a latigude, and 
south, since which no st re has 
received either from or of him. These circum- 


eberg, but he was rescued by another boat driven 
y accident to the spot, where for three days he and 
is crew had been without food. For six months he 
ersevered, but without discovering any positive 
vidence of the fate of his friend. He fond, indeed. 
ear traces of eight different wrecks, a house con- 
ructèd from the wrecked vessels and fitted up as a 
Inter residence ; several graves were near it, and 
ne body not interred. What a history ‘in little’ is 
vere in this last fact.” 
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A Uranian Society 
In July 1889, a preliminary meeting dee ay 
the Meteorological a rooms, Bartlett’s Build 
ings, Holborn,.for the purpose of founding a society 
for the advancement of astronomical science. The 
society was to be called “The Uranian Sooiety”. 
to the Mechanics and Chemist, Mr. W. B. 
White, F.R.S., the senior secretary of the Astrono- 
mical Society, presided at the meeting. Various 
resolutions ` were passed relating to membership, 
subscriptions, committee and officers, and it was 
agreed ‘“‘that the anniversary of this society be held 
on the 22nd of March, that being the birthday of 
the immortal Laplace’’. 


Sepulchral Urn 

Toa Gentlenan’s Magasine for July 1839 contains 
the following information: “A curious di 

has recently been made on the ridge of hill which 
divides the Vale of Ovoca from the Vale of Redaroas 
near Kilbride, County of Wicklow. The ridge of the 
hill affords many remains of remote antiquity, some 

are blocks of stane 15 ft. in length, ee 
each other, resemblmg burying places for men 
of gigantic stature. A farmer was raising stones in & 
wild and solitary part of the mountains to fill up 
gaps; about two feet below the surface he turned 
up & flag, under which was a stone coffin, containing 
an urm in an inverted position, under which were 
two small bones laid parallel to each other. The 
coffin, consisting of six flags, was eighteen mahes long, 


pe pe icular; the inside perfectly oleen 
m dust or mould. The urn was four 
maba ssn: a in the maida and contracting 


at both ends.” 


UNIVERSITY EVENTS 


ABERDREN.—At the graduation oerefnony held on 
July 6, the h degree of LL.D. was conferred 
on Prof. ©. L. Burt, professor of psyahology in the 
University of London, and on Prof. A. Low, professor 


; of anatomy in the University of Aberdeen from 1925 


until 1938. 

The degree of D.8o. was conferred on Dr. J. 
Farquharson, for a thesis entitled ‘ tiam and 
Polymerisation” ; L. ©. Snook, får a thesis entitled 
“The Effect of Diet on Ketonemia and Pregnancy 
Disease in B Ewes’; and on H. Waring, for 
@ thesis entitled “The Relation of the Pitui 
Gland to the Chromatio Function of Fishes’’ (in 
absentia). 


St. AnwpRHws.—The degree of M.A. ad eundem 
gradum has been conferred on Dr. E. Finlay Freund- 
lich, Napier lecturer in astronomy. The degree of 
D.80. has been awarded to Dr. J. D. Robertson for 
a thesis entitled “The Nature and Movements of 
Interstitial Fluids and Aqueous Humour’’. 

Dr. F. L. Arnot, whose work on ionization in 
the University of Cambridge, haa reigned his 7 by 


Cambridge, ophy im the Unien 
Soe 


Univesity of een New South Wales. 


- 
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APPOINTMENTS VACANT 
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“SCHOOL BIOLOGY 


Great Britain and in other countries the 
present century, and particularly the last 
ty years, have seen great efforts made to 
prove the school curriculum. It is true that 
ese efforta have been largely experimental, and 
cannot be said that they have produced that 
anced course which would meet with general, 
sven if not universal, approval. That is partly 
due to the difficulty of viewing with detachment 
he traditional courses through which we ourselves 
have passed, and partly to the endeavour to create 
new courses by interpolation of new subjecte 
without due regard to the unity of the educational 
scheme as a whole. . . 
Yet behind these efforts there are apparent 
deals which in the end may greatly modify 
education ià schools of all degrees. One affects the 
pupil as an individual, for the clear trend of 
modern education is to lay more streas upon the 
arsonality, which must be developed through ite 
own response and through the encouragament of 
initiative. The biological truth that it is not so 
much the impression from without, but the 
response of the organism from within which counte 
in development, appears to be a sound foundation 
for educational method. 
The second ideal has been forced to the front by 
the antagonisms which have become so insistent 
within the nations themselves, and it affects the 
pupil not as an individual but as a member of 
It asks for knowledgeable citizens, able 
to see and think for themselves, to balance opposing 





















self-ponfident enough in their own judgment to 
be independent. It implies that the schools must 
plan their courses deliberately to contribute to 
the foundation of sound citizenship. 


points of view and to make their own decisions, - 


AND CITIZENSHIP 


These thoughts were evidently in the minds of 
speakers taking part in the educational discussions 
which had & prominent placein the Ninth Imperial 
Social Hygiene Congreas held in London last week. 
There the emphasis was laid upon the subject of 
biology, and while this is but one of the arta and 
sciences which must contribute to the develop- 
ment of youth, it embraces interests and methods 
whioh offer advantages of ther own. Particularly 
it presents an easy and natural gradient to human 
affairs, from the discussion of the common pro- 


. perties of all living things and their inter-relations 


to the dependence of man upon common plants 
and animals, and so to his general relation to his 
environment. But part of the environment of man 
is man himself, and ao a logical scheme of bio- 
logical studies must in the end include not only 
aspects of human physiology but also a wider 
human biology, objective studies of human popu- 
lations, human relationships, racial significances or 
perhaps insignificances, and®the like. 

A new and forcible argument for the universal 
teaching of biology in schools’ was advanced by 
Prof. James Ritchie in an address upon the 
“Supply and Training of Teachers in Biology”. 
Sir Richard Gregory and others have in the pages 
of Natura and elsewhere directed attention to the 
difficulties which have arisen between the nations 
because of the inordinate progress of scientific 
knowledge and invention in recent years, and the 
faiture of mankind to assimilate these advances 
and weld them into a social and moral unity. Prof. 
Ritchie suggested that the failure is partly due to 
the exclusivenees of science, and that the remedy 
lies in the creation of a national appreciation of 
the social and moral imphoations of scientific 
knowledge. Bo soon as biological knowledge, and 
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that embraces knowledge of human relations, 
becomtes a common heritage of every child in the 
country, the nation would be conditioned for 
that blending of knowledge and moral sense 
which has lagged behind in this age of scientific 
Progress. 

If that prognosis be accurate, the introduction 
of biological teaching into all schools, under 
graded schemes covering the school life of a pupil, 
becomes a matter of national importance. Distinct 
progress has been made in Great Britain ainoe the 
Zoology Organization Committee of the British 
Association reported in 1921 that “it is a oommon 
fact that in England alone, among aivilized 
countries, a boy and girl oan reach the age of 
18 or 19 years and leave school without having 
recerved any school instruction in animal physiol- 
ogy or the natural history of animals”. At 
that time, many lands abroed had already estab- 
lished graded courses in biology which were shared 
in, not by a few scholars passing on to a specialized 
course in science in the universities, but by all 
pupils without exception. Some of the lee-way 
has been made up in Great Britam, particularly 
in England and Wales, though Sootland still seams 
to lag behind; but much has to be done before 


i biology can be looked upon as a school subject -` 


universally adopted. 

Yet if the subject holds in ite interests and 
content the values that have been claimed for it, 
ite introduction and prosecution in -the proper 
spirit in schools is a matter of national import, 
which may håve beneficial repercussions towards 
the amelioration of social relations within the 
nation and between nations. Several speakers in 


NATURE 


JULY 22, 1939, vor. 


the course of the discussions at the Social Hy 
Congrees pointed out that upon the univer 
lies a heavy responsibility in this respect, 
they undertake the training of the majority « 
men and women who as teachers are to be 
the dissaminators of biological knowledge thr 
out the nation; and it was suggested that, 
& few exceptions, they have failed to live 1 
their responsibilities. University courses, pa 
larly in zoology, are not adapted to givi 
student who is to become a teacher that-oo 
with animals in their relations to environ 
and to each other which must form a ground 
in school teaching. 

Furthermore, the universities have u 
sciously done an ill-turn to the service of bi 
as a national asset by favouring research a 
expense of school teaching; the best mer 
usually guided into the paths of scientific in 
gation, and second raters are often looked up 
good enough for the services of scientific educ 
and the investigations it so badly needs. } 
there is any situation that requires re-examin. 
in the nations to-day, it is the chasm bet 
scientific progress and the knowledge and spt 
use that progress solely for the benefit of man 
No certain method of bridging this gap is evi 
But any reasonable suggestion is worthy of 
and if, as has been suggested, the national tea: 
of biology is likely to create a scientifio attitu 
mind such that appreciation of the social 
moral implications of science becomes s 
nature, then the best men and womeneare nc 
good for a task upon which may depenc 
ultimate progress of humanity. 


ANALYTICAL ASTROPHYSICS 


An Introduction to the Study of Stellar Struc- 
ture ; 
By 8. Chandrasekhar. (Astrophysical Monograp 
sponsored by The Astrophysical Journal.) Pp. 
ix +509. (Chicago: University of Chicago Press ; 
London: Cambridge University Press, 1939.) 
508. net. 


DDINGTON’S “Internal Constitution of the 
Stars” was published in 1926 and gives what 
now ranks as a classical account of his own 
researches and of the general state of the theory 


at that time. Since then, a tremendous an 
of work has appeared. Much of it has to do 
the construction of stellar models with diff 
equations of state applying in different z 
Other parts deal with the effecta of va 
chemical composition, with pulsation and tida 
rotational distortion of stars, and with the p: 
relations between the interior and the astmos 
of a star. The striking feature of all this w 
that so much can be done without assuming 
particular mechanism of stellar energy-gener: 
Only such very comprehensive assumption 
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de about the distribution and behaviour of the 
nergy sources that we may expect future know- 
dge of their mechanism to lead mainly to 
iore detailed resulta within the framework of the 
xisting general theory. 

“The work does actually appear at the present 
ime to be entering upon the new phase in which 
nown physical laws of energy generation will be 
mployed. For nearly ten years, it has been 
enerally believed that the main source of stellar 
nergy is nuclear tranamutation. But only in the 
ast year or two have sufficient laboratory data 
m nuclear reactions accumulated to facilitate 
he quantitative study of its mode of operation ; 
md only this year has Bethe been able to 
rive the first general survey of the possibilities 
which is fairly free from hypothetical stepe. 
Incidentally, it is also likely that the theoretical 
letails of the absorption of radiation in stars 
soon acquire’ a more trustworthy physical 

The time is therefore opportune for the publicos- 
tion of an- authoritative survey of the general 
theory of stellar structure. Indeed, there seems to 
be a demand for two rather different expositions, 
designed for readers with different requirements. 
Astrophysicists in general would doubtless wel- 
come, before the subject fully enters ita new phase, 
an expert summary of the main resulta achieved 
since the appearance of the “Internal Constitution 
of the Stars”. This is not the book which has 
been written by Dr. Chandrasekhar. But such a 
book would apparently be more in keeping with 
the avowed aims of the present series of mono- 

| graphs, and one hopes that the editors may yet 
| supply this need. On the other hand, the develop- 
ments which we anticipate during the next few 
= will almost certainly engage the attention 
of research workers whose training has been in pure 
physics. They will require an ible and 
authoritative sccount of the astrophysical setting 


of their work, and they will find their need to a 


very great extent met by Dr. Chandrasekhar’s 
book. ` 
The scope of this book is deliberately restricted 
to the most fundamental aspects of the theory. 
It constitutes in fact a courageous attempt to 
reduce a branch of astrophysics to analytical or 
‘rational’ form after the manner of classical 
mathematical physica. The spirit which i 

it ig revealed in the authors remark that ‘‘the 
logical rigor and beauty of Carathéodory’s theory 
fof thermodynamics] may be regarded as an ex- 
ample of the standard of perfection which should 
be demanded eventually of any physical theory, 
including the theory of stellar structure”. So it is 
not surprising to find the first ‘astrophysical’ 
chapter headed ‘Integral Theorems on the Equili- 
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brium of a Star” and giving a series ôf elegant 
inequalities involving the central and mean values 
of the temperature, preasure, and density in stellar 
configurations about which the fewest possible 
assumptions are made. The next astrophysical 
chapter is on gaseous stars and may roughly be 
described as an up-to-date version of the theory 
initiated by Eddington. This is followed by a full 
account of the bearing of the chemical composition 
of stars on the general theory, discovered by 
Eddington and Strömgren, and of ita application 
by the latter to the interpretation of the Hertz- 
sprung-Russell diagram, and describes methods 
which are certain to play an essential part m 
future developments. The next chapter regards 
the subject from a freah point of view ; the outer 
envelope of a star may be studied under simplified 
assumptions, and Dr. Chandrasekhar shows how 
this study leads to significant conclusions about 
the central condensation of stars and also yields 
partially independent checks on the preceding 
work. Subsequent chapters deal with theoretical 
stellar models in which various general assumptions 
are made concerning energy generation, or in 
which the matter may be wholly or partially 
degenerate, and describe the application of the 
lattér to the theory of white dwarf stars. The 
closing chapter forms an introduction to the theory 
of energy generation by nuclear transmutation, in 
which no attempt is made to maintain the rigoroug 
treatment hitherto employed. Many of the 
methods and results in theee chapters are new, 
as are Many of the extremely useful tables which 
give both astrophysical results and auxiliary com- 
putational material. 

These chapters occupy, however, barely half the 
book. Others are devoted to phyfical principles, 
general thermodynamics, radiation theory, and 
quantum statistics. While each is a masterly 
account ‘of the topic reviewed, it is probably true 
that the bulk of the materigl contained in them is 
nowadays part of the general equipment of the 
type of reader most likely to, benefit by the rest 
of the book. There is also a chapter of a hundred 
pages on “Polytropic and Isothermal Gas Spheres” 
which is effectively a pure mathematical tract 
on Eimden’s differential equation, and might 
preferably have appeared separately in that 
form. 

The‘ material is throughout presented with 
enviable crispness and clarity of expression. The 
work will undoubtedly become an indispensable 
handbook for future researchers in this field. 
Nevertheless, one is compelled to think that they 
would find its size, and incidentally ita price, more 
acceptable had the non-astrophysical portions been 
drastically reduced. 

W. H. MoCraa. 
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. THE FUNCTION OF EDUCATION .IN DEMOCRACY 


Educating for Democracy 
Planned and edited by J. I. Cohan and R. M. W. 
Travers. Pp. xxx+468. (London: Macmillan 
and Co., Ltd, 1989.) 108. 6d. net. 


Te challenge to democracy at the present 
l time derives part of ite strength from the 

way in which education has been made to serve 
the purposes of the Fascist State. Those who believe 
in democracy have, however, been slow to realize 
that education for democracy is something quite 
different from education for Fascism, though an 
admirable pamphlet on “Bias in Education” 
issued last year by the Association for Education 
in Citizenship indicates that the danger of the 
tendenoy for education to become little more than 


a means of adjusting the individual to certain’ 


restraints on`his or her liberty is already realized 
in some quarters. The present book is an admirable 
attempt to state the function of education in 
English democracy, and the participation of twenty- 
three authors has in no way prevented the presenta- 
tion of a consistent and convincing exposition of 
the possibilities of deliberately planning our 
educational system to serve the purposes of 
democracy on a factual rather than a political 
basis. 

The several essays vary considerably in scale 
and scope. Together they give a very comprehen- 
give picture of the possibilities and they are ehar- 
acterized by a remarkable unity of thought. 
Scientific workers will welcome the expression 
given to the importance of bringing our education 
into vital relations with the deeper and more 
significant movements in our national life, of which 
probably the most significant is the modern 
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transformation of industry under the influe 
science. Sir Percy Nunn emphasizes the i 
ance of the general outlook of the school a 
spirit which dominates its activities, and of 
greater stress to-day on the intrinsic va 
man’s creative powers. It should be an ea 
fonotion of the school to awaken and devel 
special gifts and talente which in time will 
the community with their fruits. 

A dominant theme in ‘this symposium 
necessity of considering the school as an or 
the community and not a self-contained 
Scientific workers will find in the volume nc 
a lucid statement of the functions and contri 
of education from the nursery scheol to tl 
versity, but also stimulating and suggestive 
ments on important problems such as the fur 
of the universities and of the technical oc 
freedom of teaching and limitation of entry 
universities, recruitment for the profeasior 
elimination of bias in adult education; the 
of science in modern education, the significa 
the social sciences, the opportunities in ind 
_ psychology and vocational guidance and sel 
Sir Philip Hartog contributes a discussion 
place of examinations in the social syster 
Prof. K. Mannheim an analysis of the socio 
approach to education and the function of 
analysis in helping the individual to ma 
adjustments. 

Few will put down this book without 
convinced that democracy oan only f 
meet the challenge of Fascism to-day n 
inherent weakness but by sheer neglect 
possibilities that lie in its hand. R 


BEDFORD COLLEGE, LONDON 


A History of Bedford College for Women, 
1849-1937 

By Dr. Margaret J. Tuke. Pp. xvi+364+412 plates. 
(London, New York and Toronto: Oxford Uni- 
versity Press, 1039.) 10s. 6d. net. 


[HERE were several reasons why the history 
of Bedford College should be written,: and 
every reason why Dame Margaret Tuke, who took 
the chief responsibility for guiding ite destinies 
during a period of twenty-three years, should have 
written it. Her story necessarily includes a great 
deal of detail which is meant for the information 


of past and present members of the College 
with an admirable sense of proportion, sł 
the story so as to bring out, not only th 
which the College has played in the advan 
of the higher education of women, but al 
striking and often amusing changes in the 
background and setting of the College, duri 
long stretch of years since 1849, the-date 
foundation. 

Opened in that year at a ho in B 
Square, London, the College was at reall 
other than a school for young ladies of the ple 
period. Gradually it began to assume sor 
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re nearly approaching the status of a college, 
d in 1874 moved to more suitable and dignifled 
in York Place, Portman Square. Four 
later, the University of London, then an 
, body, threw open ita doors to women 
idates, and Bedford College, as it was and is 
called, naturally availed itself of the oppor- 
ity thus provided. Good work continued to 
done in adverse circumstances, the buildings 
hing crowded and ill-adapted for their purpose. 
here were, we are told, no proper lecture theatres, 
ere was only an apology for a laboratory situated 
a basement, and adjoining a small gymnasium 
hich was the sole provision for physical exercise. 
here was not adequate room for meals, and the 
These details are worth recalling, because 4 
pm parison with the fine buildings occupied by 
ne ences in Regent’s Park since 1913 suggesta a 
arly apt illustration of the enormous strides 
nade by the cause of women’s education; and 
edford College enjoys the distinction of having, 
D to speak, seen the whole thing through. It 
came & school of the University in 1900, and 
yas granted a Royal Charter in 1907. Naturally, 
here had existed during the more strenuous period 
desire to become affiliated to one of the great 


pd long established colleges, especially as the 

















Physiology of the Nervous System 

By Prof. J, F. Fulton. (Oxford Medical Publica- 

ions.) Pp. xv+675. (London, New York and 
oronto: Oxford University Press, 1938.) 25s. 

net. , 


e 
P recent years, considerable attention bas been 
paid to neuro- physiology, and marked advances 
have taken place in our knowledge of the sub- 
jeot. As so few monographs have been available, 
Prof. J. F. Fulton’s book “Physiology of the 
ervous System’’,-which he describes as an ex- 
position of the experimental approach to the 
subject, is of special interest. 

In this monograph, Prof. Fulton has emphasized 
two concepts. The first is the evolutionary prin- 
ciple of levels of function which implies that head- 
ward segments of the brain have become dominant 
over caudal, and that when higher parts are 
removed many activities of lower segments are, 
after a tims, released. The second relates to the 
extensive interaction normally occurring between 
somatic and autonomic reflexes. 

The historical notes which are placed at the 
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expenses of adequate equipment for work on the 
science side would thus have been avoided or 
minimized. But the party which believed’in a 
great and complete university institution, run by 
women for women, prevailed, with the results 
which we now see. 

From the first, the services of men were sought 
and obtained for help which men can generally 
best give. In their time, for example, the names 
of F. W. Newman, Mark Pattison, Erasmus Dar- 
win and Arthur Acland were associated with the 
College, which iq under a lasting obligation to the 
last-mentioned for his work in setting the finances 
of the College in good order. 

But having said so much for the men who have 
been associated with the College, we must end by 
saying that had it not been for certain outstanding 
women there could have been no Bedford College as 
we know it. Mrs. Reid, the founder and benefactor, 
“Eleanor Smith of Oxford” (sister of H. J. Smith, 
the distinguished mathematician), Miss E. Pen- 
rose, the lady on whom the title of principal of 
the College was firat conferred, Miss Hurlbatt who 
succeeded Her and carried on until the appoint- 
ment, in 1906, of Miss Tuke, in whose time the 
mighty changes indicated above -have mostly 
taken place—these are the persons who really 
made Bedford College what it is. 


NEURO-PHYSIOLOGY 


head of each chapter are of interest, and the 
author may be congratulated on the manner in 
which he has drawn the threads together. In 
some instances, the acoount demonstrates how the 
subject came to be developed. For example, it is 
pointed out in reference to postural reflexes that 
“Sherrington had been using the decerebrate 
preparation to study individual reflexes and the 
underlying mechanism of reflex transmission within 
the nervous system. After Magnus had left Liver- 
pool, Sherrington and Magnus independently noted 
the effecte of rotation of the head on the posture 
of a deoérebrate cat. When Sherrington learned 
that Magnus had seen the reaction, he urged him 
to pursue it and stated that the observation would 
be his to elucidate.” That Magnus carried out these 
observations with great success is now a matter of 
history. 

Prof. Fulton has succeeded in giving an admir- 
able account of the functions of the central nervous 
system in relation to somatic reflexes. It is 
regrettable, however, that the author has not been 
able to pause and give more attention to the 
question of chemical transmission of the nerve 
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impulse at the synapse. It must be pointed out 
that those origimally responsible for the hypo- 
theais have never applied it to the central nervous 
system. The experiments which are quoted as 
conclusive evidence against chemical tranamission 
in the sympathetic ganglion, namely, that the 
liberation of acetyloholine has no relation to dis- 
charge of impulses, have been repeated since the 
. publication of this book, and have not been 
confirmed. : 

It is scarcely possible, in view of the evidence in 
support of chemical transmission in the ganglion, 
to dismiss the hypothesis with the statement ‘that 
the humoral concept of central transmission has 
served its purpose”. It may be recalled that only 
a few years ago the postulates of Keith Lucas, 
whioh are now stated to harmonize in a striking 
manner with the new concept, were also supposed 
to have served their purpose. 

The treatment of the autonomic nervous system 
is open to criticism. Important mveetigations have 
been omitted and the chapter as a whole lacks 
balance and body. It is difficult to understand 
why Prof. Fulton has attempted a new definition 
of the autonomic nervous system. Langley’s 
original definition of the autonomio system, ‘The 
nerve cells and nerve fibres, by means of which 
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efferent impulses pass to tissues other than mult 
nuclear striated muscle’, was clear and sati 
factory. It should be emphasized that refle 
responses involving involuntary tissues may 
elicited in response to stimulation of a aomatio, 
a visceral afferent nerve. Furthermore, somat 
reflexes may be obtained on stimulation of visoe 
afferent nerves. It is not necessary to extend tk 
concept of the autonomic system to include vi 
afferent fibres. 

EE Wessun mieten eh PT are: 
on the cortex, and Prof. Fulton is undoubted 
right in emphasizing ‘‘the co-existence of autonom 
and of somatic representation which makes possib 
simultaneous and appropriate adjustments in 
outflow of both autonomic and somatic systems 

There is no doubt that Prof. Fulton hs 
succeeded in carrying out a difficult task wit 
distinction. He has given an excellent summe 
of the experimental investigations carried out i 
recent years, and his book will undoubted 
stimulate further work. The bibliography is 
remarkable achievement: it includes 136 
references to anatomical and physiological pape: 
This section of the book will be of great value 
senior students and research workers. The monc 
graph is an important contribution to the subjec 

























NITROGEN FIXATION AND NUTRITION 


Cattle Fodder and Human Nutrition 

With Special Reference to Biological Nitrogen 
Fixation. Ry Prof. Artturi I. Virtanen. Pp. 
vi+108+8 plates. (Cambridge: At the Uni- 
versity Prees, 1938.) 7s. 6d. net. 


[PE process of nitrogen fixation is at onoe one 
of the most intriguing and elusive of the 
unsolved problems of microbiology. It is apparently 
brought about onby by the living cells of certain 
becteria and algm, and the immediate products 
of nitrogen fixation are in consequence mixed with 
those of protein degradation whose presence is 
inevitable in an active cell, This fact has made 
it very difficult to determine which nitrogen oom- 
- pounds, found in the oells or m their surroundings, 
are to be regarded as the early products of fixation. 

The important contributions that Prof. Virtanen 
has made to the theory of nitrogen fixation arose 
from his discovery that the nodules of certain 
legumes often secrete combined nitrogen into. the 
root , and that this nitrogen is almost 


all in the form of Laspartio acid and to a smaller < 


extent of f-alanine. He argues that the producta 
of protein degradation should consist of s variety 


- 


of amino-acids and consequently cannot acooun 
for the aspartic acid, which he claims is a primary 
product of nitrogen fixation. It may þe said he 
that, while.this contention is very reasonable, 
has not been proved that the products of fixatior 
have remained unaltered in passing from the 
bacteria, sirough the nodule tissue, to the exterior 
Prof. Virtanen, supposes the bacteria to produce 
hydroxylamine, which is not detected since ib 
reacts at once with oxalacetio acid (found in pes 
sap) to form an oxime which is then reduoed to 
aspartic acid. In support of his theory, Virtaner 
has been able to obtain a fixation of nitrogen by 
crushed nodules supplied with oxalacetic acid. 
But we are still in complete ignorance as to how 
the nitrogen is caused to combine, or as to whether 
hydroxylamine is in fact the first-formed product. 
The nature of the process by which nitrogen 
compounds are secreted from legume nodules is 
in itself a remarkably interesting problem. Prof. 
Virtanen seems to have established the existence 
of such a process and.of the uptake of the seoseted 
oompounds by other planta if grown in association 
with a legume. But attempts to confirm his results 
have sometimes succeeded and sometimes not, and 
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1 feels that there are factors controlling the 
retion process that have not yet been detected. 
‘he book under review comprises four lectures 
en in England during the autumn of 1937. In 
first two of these the author gives an excellent 
l' very clear exposition of his experiments on 
secretion of nitrogen, compounds by legumes 
l of his resulting theory of nitrogen fixation. 
3. third lecture deals with the supposed lack of 

ins in the dist of the Finns. The conclusions 

drawn from the analyses quoted depend on 
minimal requirements of average human 
ngs for each vitamin, & point concerning which 
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authorities are not well agreed. The fourth lecture 
deacribes the now well-known A.I.V. process of 
ensilage, which was developed by the author, ‘who 
urges that with ite help, protein-riah legume fodder 
oan be preserved with its content of vitamins for 
winter feed, thus improving the vitamin content 
of winter milk, to the great benefit of the populace. 
The book concludes with a general survey in 
which the reader is very nearly convinced that the 
work on investigating nodule secretions on one 
hand, and the development of the ATV. silage 
process on the other, formed in themselves an 
example of “associated growth”. H. G.T: 


A STUDY OF DEWPONDS 


nds in Fable and Fact 

Alfred J. Pugsley. Pp. x +6248 plates. 
ndon: Country Life, Lid., 1989.) 3s. 6d. net. 
R. PUGSLEY describes his little book as 
| “mainly another nail in the coffin of an 
pady dead idee”. He goes on to say, however, that 
16 body wont lie down”, which is true enough. 
o originator of the belief that certain upland 
are maintained in times of drought by 
eot condensation from the atmosphere appears 
‘have been Gilbert White of Selborne. Letter 
KIX in “The Natural History of Selborne”’ sets 
b the theory in detail. This simple and, at first 
ht, attractive idea gained ready acceptance. It 
been demolished scientifically on various 
ions; but the writings of the demolishers 
never enjoyed a publicity comparable with 
writings df Gilbert White. Mr. Pugsley’s book 
tains an adequate summary of the literature, 
like other competent investigators he has 
sched the conclusion that the behaviour of the 
-called- dewponds is accounted for by the 
jinary agencies of rainfall and evaporation. 
describing the ‘dew’ pond idea as “one of the 
zgeat peeudo-scientific swindlea that has ever 
foisted on unthinking readers of popular 
iodicala by writers who have not troubled to 
amine the facta themselves”, he can scarcely be 

cused of over-emphaais. 
The word ‘dewpond’ is, it appears, of relatively 
xent origin, the earliest reference to the term 
ing in a pamphlet by Rev. H. P. Slade published 
1877. The title-page of Slade’s pamphlet, 
produced by Mr. Pugsley, might lead one to 
ppowe that it was a blatant and valueless ex- 
sition of the old dewpond hypothesis. It, was, 
the contrary, a very thorough study of the 
store involved in the maintenance of a pond 
. the north-east Berkshire Downs, based on 


ecourate observations of rainfall, water-level and 
consumption by animals. As Slade’s work is now 
almost forgotten, it is of Interest to recall that it 
was noticed and warmly praised by G. J. Symons 
in his “British Rainfall”. Mr. Pugsley also pays 
tribute to the work of E. A. Martin, who seams to 
have been the first to demonstrate the fact that 
the surface temperature of the water in a so-called 
dewpond scarcely ever falls below the dew-point 
of the air above it. 

Although, in face of the evidence summarized 
so clearly by the author, the traditional ideas 
about dewponds must be thrown overboard, 
there is no doubt at all that they served, and 
continue to serve, a most useful purpose in areas 
where surface water supplies are difficult to get. 
Their construction calls for great skill acquired 
by long experience, for it must be remembered 
that the materials naturally available in these 
areas do not readily lend themselves to durable 
water-tight construction, and the power to retain 
water indefinitely is the essence of the contract. 
It is a mistake to suppose, however, that there is 
anything secret or mysterious about the mode of 
construction. Mr. Pugaley details quite a number 
of methods. Another myth exploded in the book 
is that many of the ponds date from neolithic 
times. He points out that the cleaning process which 
must be carried out at fairly frequent intervals 
necessarily involves the removal of some of the 
puddled material from the bottom of the pond. He 
estimates, therefore, that such a pond would not 
last more than 100-150 years, unless entirely remade. 

The book contains some pleasing photographs 
of typical dewponds and it may be oordially 
recommended to those who desire, at trifling oost 
to themselves, to have at band .a means of olari- 
fying the ideas of their unscientific friends on the 
subject of dewponds., E. G. B. 
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THE MCDONALD OBSERVATORY, FORT DAVIS 


By PROF. OTTO STRUVE 


QO May 5, the president-elect of the Univer- 
sity of Texas, Dr. H. P. Ramey, formally 
dedicated the McDonald Observatory and declared 
it open for research “as an enduring symbol of 
the insatiable desire 
of man to discover 
the secreta of the 
universe and as & 
symbol of the free- 
dom of man’s mind 
to explore the 
boundless areas of 
truth without any 
restrictions whatso- 
ever”. , 
The new observa- 
tory is located in 
the Davis Moun- 
tains of weetern 
Texas, at an ‘alti- 
tude of 6,825 ft. 
above sea-level. The 
principal instru- 
ment is an 82-moh 
reflector completely 
designed and built 
. by the Warner and. 
Swasey Company of 
Cleveland, Ohio. 
The disk for the 


was ground and 
figured by Mr. 
©. A. R. Lundin, 
optical expert of the 
Warner and Swasey Company. Dr. J. 8. Plaakett, 
director emeritus of the Dominion Astrophysical 
Observatory at Victoria, B.C., acted as scientific 
consultant for the Company and performed the 
laborious optical testa in the ahop, before the mirror 
was installed in ita cell on Mount Locke. The 
following is quoted from Dr. Plaskett’s address 
given at the dedication : 

‘The 82-inch mirror was thoroughly tested in 
the optical shop by measures of radius of curvatures 
of various zones. The resulting longitudinal aberra- 
tions at the focus were oh the average only one 
thousandth of an inch and these, translated into 
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(Photo-by Parako Studio, Austin, Terast. 


MobPowaLp OpsmpvatTory aT Fort Davis, Taxas, os Mount 
LOCKE. 


deviations of the surface from tl 
amount to seven ten millionth: 
thirtieth of a waws ef visual li; 
diffraction disk at the focus | 
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is quite short, in order to allow 
the polar axis after two reflex 
plane mirrors. At the lower enc 
is a constant temperature room 
large Coudé spectrograph emplo 
inches in height and five inches 
prisms were made by Adam E 
light flint glass by Chance. The 
of the present arrangement is 


‘additional éameras of the Sc 


powerful diffraction grating as t: 
will be provided in the near futi 
focal length of the Coudé arranger 


No. 3638, JULY 22, 1939 
The Cassegrain focal length is 91 ft. (/18). 










having a focal length of 500 mm., gives a 
inear dispersion of 50 A./mm. at 4000 A. with the 
prisms, or of 25 A./mm. with the glass 
risms. ‘Three Schmidt cameras of f/2, f/1 and 


/0-5 provide smaller ara The limiting 
itude with the 50 A./mm. dispersion is 


about 9-5; that of the f/1 Schmidt camera is 
about 15. 

Another spectrograph is equipped with a dif- 
fraction grating ruled by Prof. R. W. Wood 
(aluminium on glass) and with a grating ruled by 
Dean Henry G. Gale of the University of Chicago 
(speculum metal). Both gratings were excellent 
and concentrate a large amount of light in the first 
order on one side. We expect that the aluminium 
grating will be particularly useful in the infra-red, 
while the speculum’ metal grating, recently plated 
with gold, will be used in the green and near red 
regions of the spectrum. There are two camera 
lenses, one designed by Dr. G. W. Moffitt, the 
other by Prof. F. E. Ross. The linear dispersion 
of the shorter focus lens is 80 A./mm. This lens, 
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as were several other spectrograph lenses at the 
McDonald Observatory, was made by J. W. 
Feoker of Pittsburgh, Pennsylvania. 


A low-dispersion spectrograph is used at the 
Cassegrain focus interchangeably with a large 
direct camera and a filar micrometer for 
visual double-star work. This spectrograph 
is used eet for the determination of 


daha types and luminosities of very faint 


kd 
g is no Newtonian arrangement, and the 
principal plate holder is in the prime focus itaelf. 
The guiding is done from the rim of the tube. The 


mechanical construction of this elaborate instru- 
ment is due to Dr. G. W. Moffitt and Prof. G. Van 
Biesbroeck. 

The prime foous is also equipped with a slitless 
spectrograph of novel design, due principally to 
Mr. L. McCarthy. The field is approximately 40’ 
in diameter, and the limiting magnitude is 15 or 16. 
The dispersion is about 250 A./mm. 


PROGRAMME OF WORK AND 


ORGANIZATION 


The telescope has already produced valuable 
resulta. Dr. G. P. Kuiper has obtained numerous 
spectra of faint proper motion stars and has 
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discovered several new white dwarfs and about two 
dozen stars of a class designated by him as sub- 
dwarfs. Dr. A. Unsoeld of Kiel and the present 


- writer have obtained a large amount of valuable 


spectrographic material for the study of line- 
profiles and of equivalent widths in the ultra-violet 
region of the spectra of early-type stars. Dr. J. 
Greenstein and Dr. C. K. Seyfert have taken 
photographs in the prime focus. for star counts and 
for the determination of the colours of condensa- 
tions in large spirals. Dr. Elvey and the writer 
are oollaborating in the determination of the 
spectroscopic orbit of the remarkable spectroscopic 
binary and eclipsing variable u! Soorpii; the 
former will undertake the study of the line profiles 
of the principal helium lines broadened by an 
unusually large amount of rotation, while the latter 
will measure the radial velocities. Remarkable, 
but as yet unexplained, variations in the Ime 
profiles have been detected. 

One of the most interesting features of the 
Observatory is ita organization. The entire 
Observatory was built from a bequest of one 
million dollars left by Mr. W. J. McDonald, a 
banker of Paris, Texas, to the regenta of the 
University of Texas, “for the purpose of aiding 
in erecting and equipping an astronomioal observa- 
tory. . . for the study and promotion of the 
study of astronomical science’. Under a 30-year 
contract, the MoDonald Observatory will be 
operated jointly by the University of Texas and 
the University of Chicago, the Yerkes Observatory 
supplying the staff and the larger part of the 
operating expenses. The present writer combines 
the functions of the directors of both observatories. 
Dr. ©. T. Elvey acts in the capacity of assistant 
to the director, and is in charge of the MoDonald 
Observatory during the absence of the director. 
The permanent staff of the McDonald Observatory 
includes Dr. C. K. Seyfert, Dr. Daniel Popper.and 
Mr. Walter Linke. The astronomers of the Yerkes 
Observatory rank as research associates and are 
given the privilege: of using the reflector. The 
co-operative plan, now in force for seven years, 
has proved eminently satisfactory from all points 
of view. A oonsiderable part of the original 
McDonald bequest has been saved and set aside 
for future development, or, in case the co-operative 
plan is dropped at the end of the present contrast, 
for the independent operation of the Observatory 
by the University of Texas. 


DEDICATION CEREMONIES 


Through the generosity of the Warner and 


Swasey Company, a number of distinguished 
astronomers were invited as guests of the firm to 
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attend the dedication and to take part in 
day symposium on “Galactio and Extr 
Structure’. Prof. E. A. Milne came from | 
and ,spoke on “Cosmological Theories” 
Bertil Lindblad, of Sweden, spoke on “TE 
Interpretation of Spiral Structure” and J 
Oort, of Holland, discussed ‘‘Present Pr 
Other invited papers were contributed b 
Shapley, Dr. R. J. Trumpler, Dr. Edwin 
Dr. B. J. Bok, Dr. Walter Baade, Dr 
Payne-Gaposohkin, Dr. Joel Stebbins, D 
Russell, Dr. G. P. Kuiper, Dr. 8. Chandi 
Dr. W. W. Morgan, Dr. C. T. Elvey and 
Struve. Several important papers w 
presented at the session of the south 
division of the American Association 
Advancement of Science held at Alpine 
forty-two miles from the Observatory; 
day preceding the dedication. Prof. A 
Compton, of the University of Chicag 
an evening lecture entitled “Physics V: 
Future”. i 

The dedication ceremony on May 5 was 
by more than four hundred guests. Sor 
astronomers, including the directors of n 
large American observatories, attended t 
posium and participated in the discuasio: 
members of the staffs of the Yerkes and M 
Observatories have derived an inimensd 
of benefit from the papers and discussio) 
meeting has meant much for the Observa 
the two universities, and it has been deo 
a regent of the University of Texas as t 
important scientific event in Texas hist 
resolution passed by the visiting astronomi 
having been proposed by Dr. Hubble, « 
by Dr. Russell and transmitted. by thé c 
of the meeting, Dr. W. H. Wright, reeds 


‘The astronomers who attended the dedic 
the MeDonsld Observatory and the confer 
galactic ahd extragalactic structure which {f 
were deeply impreased, not only by the sii 
Observatory and the perfection of the gr 
soope, but also by the remarkably high st 
maintained throughout the discussions 
symposium is generally as tl 
profitable that has been held in America 
should serve as a model for future confere 


The Warner and Swasey Company, in fi 
the symposium, in arranging a true Wester 
wagon dinner’ for more than four hundre 
on the day of the dedication, in arranging £ 
cowboy ‘rodeo’ at a neighbouring ranch, 
inviting many of the visiting astronome 
trip to the famous Carlsbad Caverns Nation 
have set an example of generosity whick 
be hard to duplicate. 
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THE RECENT TREND OF RADIO DIRECTION-FINDING 


HE radio direction-fmder is an instrument for 
, determining the direction of arrival of electric 
waves of the frequencies normally used in radio 












perating on wave-lengths of from a few hundred 
several thousand metres, was applied as an aid 
marine navigation, and as a means of locating 
e position of unknown transmitting stations ; in 
ition,‘ however, the instrument provided a 
ery useful tool in connexion with the study of 
e mode of propagation of electrio waves. 
Arising out of these applications, it was notioed 
that under certam conditions of wave propagation 
and beyond certain minimum distances of trans- 
igion, the directional indications of the instru- 
enta were subject to large and variable errors, 
which were found to be due to the action of the 
horizontal components of -electric force in the 
arriving waves on the horizontal sides of the 
receiving loop. The remedy for this state of affairs 
was to be found in a British patent applied for 
by F. Adcock in 1918, in which it was proposed 
to replace the closed receiving loopa by pairs of 
spaced vertical aerials, so connected together that 
the resultant action of any horizontal components 
of electric force could be reduced to a negligible 
amount. The practical utility of this invention 
(was demonstrated in 1926, and soon .afterwards 
the Adcock direction-finder became a eommercial 
proposition for medium wave-lengths. . 

This advance had the effect of increaaing the 
range of usefulness of ground receiving stations to 
| several hundred miles, at which distances polariza- 
| tion errors ranging up to 45° or more with the loop 


aerial were reduced to leas than one tenth of this’ 


amount with the spaced vertioal aerial. Limitations 
of space have delayed the application of this im- 
proved direction-finding system on board ship, but 
the closed loop type used on medium wave-lengths 
has so far been found sufficiently accurate for the 
comparatively modest range requirementa of 
marine navigation. Since about 1930, two factors 


have had a major effect upon the trend of radio' 


direption-finding investigations and their applica- 
tion. In the first place, the growth of aerial trans- 
port has given rise to a demand for accurate radio 
-bearings of aircraft at distances ranging up to 


several thousand instead of several hundred miles ; 
and secondly, the general trend of radio communica- 
tion to shorter and shorter wave-lengths has 
necessitated the extension of direction-finding 
technique in a corresponding manner. For the 
particular case of aerial navigation, various radio 
beacons have been developed by which a pilot may 
be guided to an aerodrome and enabled to land 


‘under conditions of poor visibility, but the scope 


of such aids is usually limited to comparatively 
short ranges, except in the case of long straight 
air routes, such as exist in the United States of 
America. , 

In order to provide a useful radio-bearing service 
to aircraft at ranges between 200 and 2,000 miles, 
it is necessary to resort to the use of short waves, 
so that the comparatively minute transmitter 
power available on the aircraft may produce 
sufficient field intensity at the ground receiving 
station. For this purpose, spaced aerial direction- 
finders have been developed to a high standard of 
performance for the wave-length band 10-100 
metres. Such instruments are now available, with 
either a simple serial receiver in which the bearing 
is determiried by rotating a goniometer search coil 
to a zero or minimum: signal position, or a dual 
receiver and cathode-ray tube indicator in which 
the bearing is read from a visual trace on the 
fluorescent screen. 

A detailed theoretical and experimental study’ 
of the principles of design and constuction of such 
short-wave direction-finders has led to the oon- 
clusion that their inherent instrumental accuracy 
should be of the order of 1°, with maximum error 
values of 2° or 3° under the most severe conditions 
of reception of horizontally polarized waves. When 
such direction-finders were used in practice, how- 
ever, it was found that the observed’ bearings of 
transmitting stations in known positions were 
subject to errors much greater than this, some- 
times ranging up to 10° or 20°. This raised the 
question as to whether the instrument was still 
defective due to same undetected fault, or whether 
the measurements indicated departures of the 
arriving waves from the great circle plane between 
transmitter and receiver. 

To assist in the resolution of this question, 
resort was had to an alternative means of direction 
fmding, which, although first described by T. L. 
Eckersley in 1921, has not been brought into use 
as a practical instrument until within the past few 
years. In this case, the reception takes place on a 
pair of identical vertical closed loops, spaced a 
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fraction of a wave-length apart and symmetrically 
connected to the central receiver in such a manner 
that certain instrgmental defects inherent in the 
use of open aerials can be eliminated. It is con- 
venient to use & visual receiver of the cathode-ray 
tube type, and various tests have demonstrated 
that the inherent instrumental accuracy of such 
apparatus is somewhat higher than that previously 
attamable. 

When used for taking bearings on short-wave 
transmitting stations, however, it was found that 


` the accuracy was not materially better than that 


hitherto obtained. It is to be concluded, therefore, 
that on the short wave-lengths under consideration, 
& severe limit is set to the accuracy of radio 
direction finding under certain conditions by 
vagaries in the propagation of the electric waves 
employed. The direction-finding instrumenta in- 
dicate the actual direction of arrival of the waves 
to a high order of accuracy, but this is not 
necessarily the direction of the transmitter, but 
rather that of the point of reflection or scattering 
of the waves from the ionosphere. It is perhaps 
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fortunate that it is posaible to avoic 
bearings obtamed under such cond 
increased knowledge and experiance 
indicate in precisely what ciroumstano 
to rely upon the radio bearings obtair 
while, the use of these short-wave 
finders is adding considerably to our ki 
the mode of propagation of electric wa 
the ionosphere. 

In the range of wave-lengtha below 
direction finding is in the early stages 
ment, but instrumenta of the alosec 
spaced aerial types have already bee 
ascertaining the possibilities of the ar 
lengths down to 3 metres. It seems 
within this wave-length band, some ay 
likely to be found im ascertaining the - 
radio sounding balloon transmitters at I 
one hundred miles or so. In this spher 
much more research is needed on the ] 
of waves as well as on the design and c 
of the direction-finding instruments. 
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BIOLOGY, THE SCHOOL AND SOCIETY* 


By T. HÈ 
EDUCATION. OrFicer, Berrisa Socia, HYGIENE Covuncu. 


Sees acceleration of scientific invention during 

the last generation has been such that it has 
now considerably outdistanced the ability of man 
to assimilate bnowledge and to make it an essential 
part of his social and ethical relationships. This 
was the theme of the address given before the Ninth 
Imperial Social Hygiene Oongress by Prof. J. 
Ritchie, of the University of Edinburgh, who 
suggested that the failure is in some measure due 
to the exclusiveness of scienoe, and that its 
remedy partly lies in the creation of a world-wide 
appreciation of the social and moral implications 
of scientific knowledge. That this appreciation 
can in part be brought about by biological know- 
ledge was the keynote of the educational sessions 
of the Congress, which was attended by delegates 
from all parte of the Empire. 

At the opening seasion, the speakers concerned 
themselves with-the teaching of biology as a factor 
in health and character training. Mr. C. R. E. 
Gillett, University of Readmg, m comparing the 
older public and newer State schools, suggested 
that the latter are now attempting to turn out a 
product which hitherto has presumably belonged 
. a educational sessions of the Ninth Imperia! Boolal 


H 


yoens held m the Hastings Hall, Britesh Medical Aspocia- 
tion House, 


uly 10-14. 
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exclusively to the former, namely, 
qualified to play his part m our chang 
democratio government. This citizer 
keenly aware of his responsibilities t 
munity and would be imbued with suc 
social duty that he would readily unde 
tasks which contribute to the welfare 
lishment ¢f communal life. But whet 
to serve has demonstrably expressed 
matter of great doubt, and here onl: 
would make it effective. The part t 
can play in health and character foi 
only become apparent if the pupil be 1 
keenly aware of the value of his train 
co-operation will be needed between 
physical training, domestic science, a 
and this should be unified by a ‘pc 
tude towards health on the part of 
staff as a whole. The part of the biolog 
in this co-ordinated form of health educ 
be that of the true scientific investiga 
with the children to elucidate ree 
rather than being a mere imparter 
information. If children were allo 
operate fully in the elucidation of sim 
biological problems, they would not fa 
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itical and inquiring attitude to their own health 
plems, one which is active and forward and 
a mere morbid dwelling on bodily ills. 

n considering character formation, it is well to 
me the main “objective of biological teaching ; 
, the acquisition of information ; secondly, the 
elopment of methods of thinking ; thirdly, the 
action and application of principles; and 
hly, the formation of attitudes. The forma- 
n of desirable attitudes can be fostered by 
stive science teaching based on direct personal 
sriences. The problem of sex education is 
aplex and difficult, but at least the biology of 
can be treated objectively by the teacher as a 
blem which is as vital as any other. Whether 
teacher is able to deal with tho ethical, moral 


H emotional aspects of sex will depend largely 


his own personality and character. The recogni- 
n that most of the problems besetting the world 


» fundamentally biological might lead people to 
x for biological solutions. Eoology and heredity 
ald be used to discuss the inter-relationshipe of life 
d the effects ofselective breeding, while, in common. 
n other sciences, laboratory methods could: be 
ad to distinguish between speculation and opinion. 
. F. C. Kelly, director of the Iodine Educa- 
nal Bureau, dealt with the efforts that are 
ing made to reduce the gap between those who 


: engaged in ascertaining the theoretical facts 
nutrition and those whose duty is the applica- 


ədical men and agriculturists might be consider- 
bly extended. While the vital problem of mal- 
trition and sub-standard health is fundamentally 
ne of food production, yet education also has an 
sential place. The application of education 
10uld be extended in two directions. The newer 
nowledge of nutrition and its principles must 
rat be made known to those who are in » position 
> influence others, such as Government officials, 
ealth, agriculture and education officers, em- 


loyers of labour, missionaries and other welfare . 


rorkers. But there is also the great problem of 
ducating those whose nutrition it is desired to 
mprove. Besides teaching the right use of food 
a relation to such aspects as cooking, storage and 
reservation, there is urgent need for educational 
1easures to overcome innate oonservation, pre- 
udice, religious scruples and food taboos. The 
eaching of biology in schools might help to over- 
ome these prejudices by reaching towards the 
esential unity of Nature, and, in checking the 
ontinually increasing pace of analytical inquiry, 
ffece a harmonious synthesis of all the complex 


nowledge now at our disposal. 
Prof. H. D. Kay, University of Reading, sug- 


rested that the gaps in the teaching of nutritional 
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science will only be filled when two conditions have 
been satisfied. One is the need for the training of 
a sufficient number of teachers capable of dealing 
with agricultural and rural biology to enable all 
senior and secondary school children in country 
districts and small towns to receive adequate 
elementary instruction in environmental science. 
The other is the need for the training of a sufficient 
number of teachers having a sound up-to-date 
knowledge of the elements of nutritional science 
to enable all pupils in senior and secondary schools, 
in town and country alike, to receive adequate 
instruction in this field. That the former condition 
merits immediate attention is borne out by the 
fact that less than ten per cent of the future 
farmers of Great Britain attend agricultural 
colleges or farm institutes, whereas practically all 
now pass through senior or secondary schools. 
An educationist, Mr. W. L. Sumner, of Univer- 
sity College, Nottingham, went on to explain the 
function of the school in creating an ideal of health 
as an attainable goal. Whilst no detailed physio- 
logical knowledge is required, on the other hand 4 
smattering of the old formal botany and zoology 
would not suffice, a statement which was expanded 
by Prof. L. P. W. Renouf, University of Cork, and 
Mr. J. H. Lloyd, University of Wales. Throughout 
all science courses, the human and everyday value 
of science should be stressed. Food and feeding 
and problems connected therewith might find 
their way into other school studies. Arithmetic 


might deal with food prices and food values, lists 


of ingredients, comparison of consumption, eto. 
The pages of history and geography are full of 
stories of diet which could be used to good 
advantage. A knowledge of elementary dietetic 
principles would enable the publio to distinguish 
between what is true and what is misleading in 
the advertising of foodstuffs. - This knowledge 
would have far-reaching effectes on the health of 
the nation ; during the last t®enty years amazing 
changes have taken place, but the problem of 
better food for all has still to be resolutely tackled. 
The psychological and ssthetic aspects of food and 
feeding are further considerations to which the 
teacher might give his attention. The presentation 
of food in attractive form and in pleasant sur- 
roundings is a matter in which English people 
might gain much from Continental methods. 
Although it would be inadvisable to attempt to 
copy directly these methods, their study might lead 
to the introduction of an eclectic spirit. 

With these considerations in mind, the Congress 
turned to discuss the equipment of the ordinary 


_ teacher in biology. Although the development of 


biology in schools during the last ten years has 
been really remarkable, Prof. Ritchie pointed out 
that Great Britain still lags far behind nearly every 


142 


other country in the world, and school courses are 
often ill-adapted for their purpose in education. 
Now that the educationist has realized that the 
pupil is no empty sarcophagus into which the 
mummy called ‘information’ should be stuffed, 
then the objective of making use of the child’s 
own initiative and response might be achieved. 
As in the world of living things, the educationist 
is realizing that it is the response from within and 
not the impression from without which counte. 
Another conception which is helping to direct the 
flow of educational practice has arisen from the 
difficulties and disturbances which have upset the 
peaceful course of national life in recent years. 
By inducing independenoe of thought and balance 
of mind, school education should lay the founda- 
tions of mental stability and of the appreciation 
of the significance of social relationships which 
would prepare the child for the responsibilities of 
citizenship. 

The fundamental interest of children in Nature 
opens up easy ways of inducing response and 
initiative. To be effective, biology teaching should 
run in graded stages throughout the whole school 
period, as indeed it does in many countries. 
Further, it should place the pupil m contact with 
living things, in school and out of school, as a 
basis for the understanding of the activities and 
relationships of life. Finally, it should in its later 
stages boldly proceed to link man with the rest of 
the animate world, and show how he, too, in his 
relation to natural environment, and to his 
animate or social environment, is constrained by 
the laws of Nature. 

The difficulty of finding teachers qualified to 
conduct biology teaching with these ends in view, 
leads to the question as to whether the universities 
have attempted to meet the need for teachers of 
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biology. They should introduce more of the liv 
animal; there should be more first-hand cont 
with Nature, a greater familiarity with Brit 
plants and animals, their relationships with es 
other and with man himself. In their glorificat: 
of research, which is often pedestrian in natu 
and their belittling of school teaching, ft 
blame must be apportioned to the universities. 

Other speakers amplified three mam pol 
which arose from the addresses: the need 
inculcating the right mental outlook and 
developing perspective and initiative, and a o 
demnation of academic biology. During the c 
cussions, one felt that a genuine attempt is be 
made to meet those criticisms of school scier 
teaching which is contained in the Spens Repo 
and that & step forward has been made to app 
hend the possibilities of biology. Prof. F. 
Brooks, University of Cambridge, suggested th 
the wide extension of ‘refresher’ courses in 
universities would make a valuable contributi 
to meet present deficiencies. 

The part played by biological education 
contributing to the welfare of native societies w 
described by delegates from New Zealand, Av 
tralia, Africa, Malaya, West Indies, Ceylon ar 
other partas of the Empire. Sir Frank Stookds 
agricultural adviser to the Colonial Office, ex 
phasired the need for oo-operation betwee 
education, agricultural and health officers 
communities that live close to the soil. In mo 
tropical countries, a bias is already being given 
education in teaching improved methods 
agriculture, personal and social hygiene, housir 
and sanitation. In this connexion the need fa 
an adequate training of teachera in hums 
biology was stressed by many of the colonis 
visitors. 












OBITUARIES 


Maria Ogilvie Gordon, D.B.E. 
MARIA OGILVIE GORDON died on June 
24, and with her has passed a pioneer in 
woman’s share of scientific education and reasearch. 
Eldest daughter of the Rev. Alexander Ogilvie of 
Aberdeen, ahe received her schooling in Edmburgh. 
She then, 1889—90, studied at University College, Lon- 
don, where she won the gold medal for zoology and 
. comparative anatomy under Ray Lankester. In 1893 
she was awarded the London D.Sc. Meanwhile, 
1891—05, she had undertaken an investigation of 
recent and fossil corals under Hertwig and Zittel at 
Munich. She could not m those days enter the 
University of Munich as an official student, but merely 
as a private research worker, receiving kindly assist- 


anoe from the profeasora and others of the staff 
Under these conditions she published two importan 
papers on corals, one in the Transactions of the Roya 
Sooisty and the other as a supplement to Palomonto 
graphioa. In recognition of their merit, she was i 
1800 granted the Ph.D. of Munich with highes 
honours. The occasion was spepially noteworth) 
because it was the first time this degree had beer 
conferred upon a woman. 

Corals led Dame Maria into other flelds tha 
zoology and paleontology. In 1891, she accompaniec 
Baron von Richthofen on & geological excursion tk 
the South Tyrol, and listened to him expounding hi 
thirty-year-old application of Darwin’s theory o 
atolls to the irregularly disposed Triassic dolomite 
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he region. Afterwards, without losing Richthofen's 
ndship, she contested his interpretation, and 
ibuted most of the seemingly capricious behaviour 
he rocks to hitherto undetected thrusts. Those 
o recall the fate of somewhat similar criticiams of 
deman’s reef-knolls in the Carboniferous of Great 
tain may expect that a considerable proportion 
(Richthofen’s conception will survive; but there 
be little doubt of the permanent value of many 
Deme Maria’s contributions to the palmontology, 
atigraphy and tectonics of the district. Here we 
y single out, as specially characteristic, her claim 
have established recurrences of powerful earth 
vements with pronounced changes of strike. 
a the fastneases of the Tyrol, Dame Maria suffered 
m more than the usual isolation of a research 
rker in fleld geology, but at home she never lacked 
operation in the discussion and presentation of 
observations. In 1932, when she received the 
all Medal of the Geological Society, she gratefully 
Pal LOC help received from men like Geikie, Topley, 
pworth, Peach and Horne. Altogether, she pub- 
ned about thirty original works, rather more than 
of tham in German. British readers also will 
ver forget her translation of Zittel’s ‘History of 
ology and Palsontology” (1901). 
Dame Maria, in spite of her scientiflo activity, 
nd time to take a leading part in advancing the 
lfare of women and children in general. She 
ied in 1888, and had one son and two daughters, 
whom the elder was christened ‘Coral’. 
` E. B. Banery. 


Sir Henry Stuart-Jones, F.B.A. 


Wa regret to record the death of Sir Henry Stuart- 
nes on June 29, aged seventy-two years. 
Few men of leerning m this generation have 
mbined so fally the widest and most exact scholar- 
ip with academic stateamanship and administrative 
ive. Best known among studente as editor of the 
vised ‘“‘Greek Lexicon” of Liddell and Scott, Henry 
3 ones will be remembered among Welshmen 
principal of University College, Aberystwyth, and 
ce-chancellor of the University of Wales. 
Born on May 18, 1867, and educated at Rossell 
nd Balliol, he had an academio career of exceptional 
stinction, and was elected in 1890 to a fellowship 
Trinity College, Oxford, to which (after busy years 
travel and study in Greece and Italy) a tutorship 
as added in 1894. He had already taken pupils at 
xeter College for Henry Pelham. As temporary 
iof from characteristic overwork, he held from 
$ untal 1905 the directorship of the British School 
Archmology in Rome, without severing his con- 
ion with Trinity ; but at the end of 1905 he left 
ord and settled at Saundersfoot near Tenby, 
ting himeelf mamly to Roman history and 
tiqurties. 
In 1911, however, Stuart-Jones seemed the obvious 
to edit a new edition of “Liddell and Soott”, 
rhish involved drastic changes of plan and the 
rganization of wide collaborated research, in which 
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+ 
he was ably assisted (1921-37) by the late Roderick 
McKenzie. This great task remaimed a central 
interest for him through life. 

After valuable war services to the Foreign Office, 
Stuart-Jones had soarcely resumed work on the 
“Lexicon” when the Camden chair of ancient history 
fell vacant by the premature death of Francia Haver- 
fleld. Stoart-Jones could have filled any of the Oxford 
chairs In classicos, ancient history, or archwology with 
professor was & fine piece of research and exposition. 
But he published nothing further. He lectured 
mainly on the provincial administration of the 
Roman Empire, and was lavish of his varied learning 
to colleagues and advanced students. Though living. 
still at Saundersfoot in vacitions, and retaming his 
editorship of the “Lexicon”, he took an active part 
in college and university business; and his appoint- 
ment in 1927 as prmcipal of the University College 
of Wales at Aberystwyth, though surprising to some 
of his friends, actually concentrated his manifold 
equipment and exceptional energies mto a leas diffuse 
career, though he contimued to edit the “Lexicon”, 
and rendered valuable services to the council of the 
British Academy. 

At Aberystwyth, Stuart-Jones’s rapid and intimate 
mastery of academic detail, and his newly won pro- 
ficiency in Welsh, enabled him to take the initiative in 
many directions : college- buildings, status and salaries 
of his staff, courses in arts and crafts, research in 
agriculture and plant-breeding in the institute 
endowed by Sir Julien Cahn. He was vice-chancellor 
of the University of Wales during 1929-1931, and 
found time for work on the Representative Oouncil 
of the Welsh Church, and in the Diocese of Saint 
David's. 

His impreasive appearance and forcible personality 
were, however, always ill-served by a delicate con- 
stitution; and in March 1984 he found it necessary 
to resign his academic work. But the “Lexicon”, 
now nearly completed, occupied him still, and the 
premature death of Roderick McKenzie threw heavy 
burdens on him in the last two years. 

Stuart-Jones was knighted in. 1988. All his three 
colleges elected him to honorary fellowships; he 
was @ member of many foreign institutes, and the 
Society for the Promotion of Roman Studies oele- 
brated his seventieth birthday with a complimentary 
volume of ite J ournal, with portrait and bibliography. 
J. L. MYRES. 


Wa regret to announce the following deaths : 


Brigadier-General the Hon. C. G. Bruce, O.B., 
M.V.O., leader of the Mount Everest Expeditions of 
1922 and 1924, on July 12, aged seventy-three years. 

Prof. W. A. Jolly, profeasor of physiology in the 
University of Cape Town and past president of the 
Royal Society of South Africa. 

Prof. John Mellanby, F.R.S., Waynflete professor 
of physiology m the University of Oxford, on July 15, 
aged sixty years. 


~ 
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‘ss NEWS AND VIEWS 


Prof. R. D. Haworth 

As announced elsewhere in this issue (p. 168), Dr. 
R. D. Haworth, lecturer in chemistry at King’s 
College, Newoastle-upon-Tyne, has been appointed 
professor of chemistry in the University of Sheffield 
after graduating at the University of Manchester in 
1919, and spending some time there workmg with 
Prof. Lapworth. Dr. Haworth, having been awarded 
in 1921 the distinction of an 1851 Exhibition, pro- 
ceeded to Oxford, where he began his work with the 
late Prof. W. H. Perkin, jun., on isoquinoline alke- 
loids, leading to the synthesis of cryptopine and 
protopme; and to importent derivatives of the 
apomorphine series. This work received the well- 
merited recognition of the doctorate in science from 
Manchester in 1980. Binoe 1927 Dr. Haworth has 
been a member of the staff of the Chemistry Depart- 
ment of King’s College, Newcastle-upon-Tyne, in the 
University of Durham, where, besides carrying on 
his work on alkaloids, he has had marked success in 
the investigation of naturally oocurrmg derivatives 
of phenanthrene. In this connexion his general 
method for the synthesis of phenanthrenes has had 
a wide application. During recent years he has 
added materially to our knowledge of the structure 
of natural phenolic resins. He has displayed abilities 
of a high order as & teacher, both of undergraduates 
and research studente, and has, for some years, been 
senior tutor in science. Besides these academic 
interesta, Dr. Haworth is a keen and acoomplished 
cricketer. He leaves behind him at Newcastle a host 
of friends won by his sterling qualities, and their 
good wishes go with him to Sheffield for the future. 

e 


Mr. T. E. Wallis 


Mer. T. E. Wan, reader in pharmacognosy in 
the University of London, has been awarded the 
Henbury Medal of the Pharmaceutical Society of 
Great Britain. Mr. Walls has contributed thirty- 
seven papers desoribing original work to various 
scientific societies and their official organs. Roughly 
speaking, bis work can be divided into six parta: 
(u) to discover those details of groes morphology and 
of microscopical structure by which it is possible to 
identify correctly vegetable materials used in medicine 
or as foods or spices either in the entire condition or 
im the form of powder; (b) to provide characters by 
which adulterants oan be detected in foods and drugs, 
especially when in the powdered form or in broken 
pieces ; (c) to discover general methods by which the 
proportions by weight of powdered. 
or foods—may be accurately determined by means 
of the microscope; (d) to devise improved optical 
apparatus and mechanical contrivances for use with 
the microsogpe in the study of food, drugs and 
powdered substances; (¢) the production of books 
for the use of food analysta and the matruction of 
students of food and drugs ; (f) to devise new methods 


for the determination of the purity of certain ahem’ 
substances used in médicine and pharmacy. | 
Wallis’s work has extended over the past thirty-n 
years, and ita effect as a whole has been to make 
much more possible to maintain an efficient cont 
over the purity and quality of food and drt 
especially when in the form of powder. Ths Hanh 
Gold Medal is a memorial to Daniel Hanbury œ 
died in 1875. It is awarded periodically for “h 
excellence in the prosecution and promotion 
_ original research in the natural history and chemis 
‘of drags”. The Committee of Award comprises 1 
presidents for the time being of the Chem 
Linnean and Pharmaceutical Societaes, the chairm 
of the British Pharmaceutical Conference, and o 
pharmaceutical chemist. 


Political and Economic Planning | 

A BROADSsHHET (No. 149) recently issued by P E 
(Political and Economic Planning) gives a br 
review of the social and economic surveys w 
have already been made by P E P or other agence: 
or are still m progres. The research group of PE 
which has already issued a report on agricultw 
research in Greet Britain is now engaged in a surv 
of British scientific research in general. By tl 
group research atav has been classified under fo 
maim : background research, or the purm 
of knowledge for ita own sake; basic research, 
the study of broad subjects with @ pronomo 
practical bearmg; ad hoo research or the study 
specific practical problems; and pilot or develo 
ment research, bridgmg the gap between survey 
experiment and practice. Social or mic surve 
generally fall into the second or group, whi 
studies of housing problems or of opportunities f 
industrial development appear to be comparable wi 
such types of ad hoo research as the control of foc 
and-mouth disease, Broader studies of the inciden: 
of poverty or of the factors determining the locatic 
of industry fall into the same category as the stuc 
of animal genetics. 


A. FEATURE of the position is the lack of security fi 
the personnel concerned in social’ and econom 
surveys, as well as the serious absence of provisic 
for recruitment and trainmg and for the publicatu 
of resulta. Moreover, much of the survey work 
regarded as compromised by exceasive concentratic 
on immediate practical questions and by a failure 1 
develop tested fundamental questions as a che 
upon peasing fashions of thought. The question « 
co-ordination in the organization and scope of futu 
surveys is urgent. Voluntary surveys are likely i 

, future to consist chiefly in supplementmg or inte 
preting the more voluminous and basio offici 
surveys, except in pioneer fields, although even hes 
more systematic methods are required. The educe 
tional aspects of survey work also require great 
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ittention, both from the point of view of using the 
sulte in educating local or national opinion and 
rom that of training personnel. Notes on the more 
mportant recent surveys are included. 


Mir Raid Defence 


In the June number of Air Raid Defence the 
1ature of the air threat is aritically examined, in- 
uding the factor of inareased numbers of aircraft, 
the costa involved, the method of attack and the 
Functions of the incendiary bomb and the gas bomb, 
as well as of the high explosive bomb, which is oon- 
sidered to be the main weapon of attack. London is 
regarded as the most probable target in the lightning 
attack, although key etrategic pomts such as the 
steel-making district of Sheffield might also become 
main targets. Crvil defence, it is emphasized, differs 
entirely from traditional defensive strategy in which 
the war effort ia developed as the war progreases in 

t the maximum demand will be made of it on the 
day that war breaks out. Our organization must 
be ready to operate effectively immediately peace 
is despaired of, not a few weeks, or even a few days 
after war bas begun. Moreover, since the lightning 
attacks are only likely to be delivered for a few 
weeks, short-term measures are entirely justifiable 
in our main civil defence scheme. It is wrong to 
plan on the aseumption that the intense pressure of 
the initial blows can be maintained by the enemy 
throughout a long war. The parrying of the lightning 
blow is a problem of imperial strategy ; the strategic 
defence aims at giving the best protection- where it 
is most required. We have hitherto bean too much 
inclined to treat civil defence as a matter for local 
authorities, with their local responsibilities. What 
is required is not ‘something for everybody, but a 
great deal for those who are most likely to be 
attacked. < 


@ 

Rabbit Control by Virus Infection 

DIs4PPOINTMENT has attended the latest experi- 
mental work of the Australian Council for Scientific 
and Industrial Research on myxomatosis virus as & 
means of destroying rabbit populations in the field., 
On Wardang Island, off the coast of South Australia, 
a colony of about one thousand adults and as many 
young, in thirty-three warrens, was built up in a 
ninety-acre enclosure. The disease was introduced 
mto about half the warrens, and in a hundred days 
‘some eight hundred infected animals were collected. 
Very few warrens not deliberately infected became 
contaminated. The end result, when the disease had 


practically disappeared, was almost inappreciable, - 


the death-rate being balanced by the birth-rate. It 
appears that a sick rabbit leaves ita colony, wanders 
aimleasity away and lives only two to four days. It 
therefore- has little opportunity for mfecting other 
rabbits in ita colony, and probably none of giving 
the disease to other- colonies. Thus, although the 
virus is very virulent indeed, and maintains ita 
toxicity, and although there is no evidence of develop- 
ment of immunity, ita capacity to kill off a rabbit 
population is defeated by the instinctive behaviour 
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e 
of the animal. An msect vector is a possibility that is 
being explored, though without much hope of success. 


Science Review Broadcast 

THe British Broadcasting Corporation has decided 
to continue ite fortnightly “Science Review”, which 
was begun in January this year. These programmes 
provide a service of first-hand news from the- world 
of science in & form that is assimilable by the interested 
layman, and it has the unique advantage of bringing 
the man of science, whether he is describmg a piece of 
his own research or explaming the significance of an 
announcement from abroad, into direct contact with 
his public; and he need fear no false emphasis nor 
moisrepresentation because it is he who does the talk- 
ing. The programmes last twenty minutes and are 
usually made up of two separate items, one of which 
is selected from the physical or mechanical sciences 
and the other from the natural sciences. In this way 
they oster for as wide an audience as possible. Some 
of the more outstanding talks so far have been Dr. 
B. A. Keen’s “What Happens to the Rain” (following 
on one of the wettest weeks in January and his own 
presidential address to the Royal Meteorological 
Society); Dr. P. I. Dee’s description of the splitting 
of atoms of uranium; Dr. E. I. White’s talk on the 
South African ‘fossil’ Colocanth; Dr. Maurice Bur- 
ton’s ‘Recent Sponge Epidemic in the West Indies” ; 
Donald Carmichael’a “How Eskimos Think”, and 
periodic talks on various topical aspects of astronomy 
by Dr. W. H. Steavenson. If this programme is to 
retain the standard. of interest and topicality it has 
succeeded m maintaining so far, it must contmue 
to be largely dependent on the co-operation of scien- 
trie workers, who are invited to offer suggestions for 
suitable subjecta. 


The Science Museum: Acquisitions 

A SERBS of interesting transparences, illustrating 
recent work of the National Physical Laboratory, on 
such problems as the accurate measurement of 
precise components, the determmation of the tem- 
perature and the preasure of the atmosphere and the 
spoed and direction of the wmd during the ascent of 
@ radio-sounding balloon, and recent research in 
metallurgy, has been set up in the Museum. Photo- 
graphs of John Fitch’s Steamboat Model (1785) have 
been presented by G. H. Eckhardt, of Philadelphia. 
John Fitch, of Windsor, Connecticut, is said to have 
first conceived the idea of marine steam propulsion 
in April 1785.- The steamboat model shown was the 
first made by him, and was laid before the American. 
Philosophical Society, at Philadelphia, on September 
27, 1785. The steamboat was to have been propelled 
by an endleas paddle-chain, which is shown fitted 
on the port side of the model; on the opposite side 
is a lee-board. There 18 no record that euch a stoam- 
boat was ever tried e I tally. A prmt of tho 
P.S. Savannah (1818) has been presented by the 
United States National Museum. The Savannah, the 
first veese] fitted with auxiliary steam propulsion to 
cross the Atlantic, was a three-masted carvel-built 
ship of 850 tons burden. To aid her spread of sail, 
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preasure engine of 90 nominal h.p., constructed by 
Stephen Vail, at the Speedwell Iron Works, near 
Morristown, New Jersey. There was one cylinder 
40 in. in diameter. by 5 ft. stroke. The paddle-wheels 


were made detachable, so that they could be taken 


on deok when not in use. The Savannah sailed from 
the port of that name on May 24, 1819; abe was off 
the ooast of Ireland on June 17, and arrived in 
Liverpool three days later. Other accounta state that 
the Savannah arrived in Cork harbour with in- 
sufficient coal to raise steam, and that most of her 
Atlantic crossing was made under sail alone, doubtless 
with the paddle-wheels on deck. The Museum has 
also acquired an early machine for covering wires with 


” gilk and cotton used from about 1837. It was at one 


time owned by Mr. W. T. Henley, a pioneer im this 
field, and was probably made by him. Itis still in 


: workable condition. 


Roman York: A Recent Discovery 

In the course of carrying out a municipal scheme 
of improvement, further remains of the fortifications 
of Roman York have been brought to light, which, 


it would appear, are part of the curtain wall ereéted ` 


by the emperor Constantinus Chlorus in the fourth 
cantury to strengthen the fortifications of the city 
against the attacks of pirates coming up the river 
(The Tames, July 11). In driving an arcade through 
Coney Street, the remains of an internal tower were 
discovered which was built astride the wall, and 
was not external as towers previously revealed had 
proved to be. Ita walls are of dremed stones, and 
on, the south side stand to a height of nearly four feet. 
On the north aide are the remains of what would 
appear to be a pier of dressed stone, three feet high 
and connected with the main wall by layers of stone 
slabs. This is believed to have been either the 
support of a platform of the tower, or the pier of 
a bridge, carrying the rampart walk over the mterval 
formed by the tower. Remains of the cobbled ram- 
part walk, with the foundations of another building 
on the east side, have been found. The position of 
the tower correspondsewith what has hitherto been 
believed to be the character of the curtain wall, 
where it ran from the Multangular Tower to the 
angle tower at the south-east corner of the junction 
of Coney Street and Market Street. It is the fourth 
interval tower that has been found. 


Anglo-Saxon Burials in Rutland 

To a large number of scattered burials forming an 
Anglo-Saxon cemetery in a pit at North Luffenbam, 
Rutland, belonging to Mr. A. H. Lewis of Moroot, 
have now been added the graves of a man and woman, 
in which the male akeleton presente the unusual but 
not unknown feature In an Anglo-Saxon burial of 
the period of bemg in the crouched poattion (The 
Times, July 11). The grave furniture in this burial 
consisted of a spear, a pottery bowl, and a large 
bronze bowl, much crushed. All traces of the woman’s 
body had disappeared, but the grave contained a 
spindle-whorl, a pot, some beads and a glass bottle. 
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The spear is an unusually long specimen of th 
‘angular’ type, the blade measuring 10} inahes. 4 
fragment of the shaft is still embedded m the head 
The bronze bowl, the most notable object found 
belongs to a well-known type of the pagan Anglo 
Saxon period. It is a wide elliptical dish, 164 inch» 
by 124 inche, with a depth of about 64 inches. / 


' horizontal projecting flange is about an inch in width 


and on it is embossed a continuous series of studs 
The foot ring, of 44 inches diameter, is coast separ 
ately. The bowl has been repaired twice near the 
rim by the addition of small stripe of metal rivetec 
over cracks. 


“we 


The Golden Gate Bridge, San Francisco 


Enginsering of July. 7 contains the first of a seriet 
of articles on the Golden Gate Bridge, San Francisco. 
by Mr. O. E. Paine, who acted as principal aamstan 
engineer during its construction. This bridge, whic 
was opened in May 1937, is notable as having 
longest suspension span of any bridge yet 








room for six lines of motor traffic, and there are two 
side-walks 10 ft. wide. The dead load of the main 
span per lineal foot is 9:51 tons and the live load 
allowed for is 1-78 tons per tmeal foot. The bridge 
leads from San Francisco to a district ideal for 
suburban development and for recreational purposes, 
and it has closed almoet the last break in the two 
thousand miles long coast road which egtends from: 
Canada to Mexico. The American Institute of Steel| 
Construction selected the Golden Gate’ Bridge as the! 
moet beautiful bridge, costing more than 1,000,000 
dollars, leted in the United States in the year 
1937. 


The L.C.C, as an Electricity Consumer 


Jackson, the quantity of electricity consumed by the | 
London County Council and the difficulty experienced 
in reducing its cost are discussed. The area of the 
L.O.C. is 116 square miles, and it has a population of | 
more than four million. It consumes approxmately 
for its own services, including drainage, schools, 
hospitals, fire brigades and administrative buildings, 
85 million electric units a year. ~As this supply is 
taken from 1,100 different pointe and from various 
supply authorities, it is not able to reap the benefit 
of its great diversity of supply and get an inclusive 
tariff. This is perhaps the reason why electric supply | 
is not more largely used. Mr. Forbes says that there ' 
are only three hospitals which use electric cooking, 
and its use is not imoreasmg. The L.O.C. deals 
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ireotly or indirectly with 1,200 schools, and whilst 
big programme of conversion fram gas lighting to 
lectric lighting has taken place, the conversion to 
lectric heating, with the exception of reflector fires 
1 open-air schools, has been slow. The standard 
dopted for the lighting of schools is 8-10 foot- 
andies. Mr. Jackson points out that the low ceilings 
iow favoured in modern schools make totally 
odirect lighting of claas rooms undesirable, for a 
ow ceiling when too bright has a depressing effect. 
t is known that the all ic housing experiments 
f the L.0.0., of the St. Pancras Housing Association 
ind others have been great succesees. During the 
ast four years, 28,000 houses or flate have been 
‘oanverted from gas to electric lighting by the L.0.0. 
Wore than 80 per cent of the tenants had electric 
ight mstalled although their rent was raised to meet 
ibe cost of wiring. 


ting Oil Fires in Power Stations 
A sropy of the inflammation of lubricating and 
I oils recently made in the research laboratories 
pf Meers. Mather and Platt, Ltd., Park Works, 
Manchester, has elucidated the mode of combustion 
xf these oils and led to the development of the 
Mulsifyre’ system of extinguishing oil fires (Beama 
ee It was found that when lubricating 
xl was heated in a container to the temperature 
sommanty employed with modern steam turbines, the 
3. does not take fire. The danger arises when there 
s & relatively thin film of the oil falling on, or flowing 
hver, & steam pipe. As the oil flows over the hot 
surface, the complex molecules are ‘cracked’ and new 
rubstances are formed. The heavier fractions remain 
dinging to the metal surface, while the lighter 
ions volatilize. Between these volatilized frac- 
ons and the oxygen of the atmosphere an exothermic 
partion takes place causing a considerable increase 
f temperature, and new substances appear, alde- 
bydes, aceti® acid, bituminous matter and saponiflable 
il. 


E E E dane PA EE 
the oil used was greater than 400° F., Ace ceca P 
of the volatile fractions was only about 175° R 
sari picts pune ae facie Ma 
oes 80 at a point in contact with the steam pipe. 
e flame can often be seen to develop im the air 
eral inches above the pipe. In order that the 
il spurting from a defective pipe joint may catch 
, It must be sprayed in the air in a finely divided 
orm. The underlymg principle of the ‘Mulsifyre’ 
system of quenching oil fires is to change the nature 
of the liquid. By emulsifying it, the inflammable 
liquid becomes incapable of burning. With the 
‘Mulsifyre’, the mechanical agitation is provided by 
charging water under preesure through a special 
orm of nozzle on to the surface of the oil. The water, 
eine ing from this projector m a strong, driving, well 
ted spray, it strikes the oil with considerable 
forcer The projectors are effective either when quite 
close to the oil or when many feet away from it. 
A large-scale demonstration plant has been erected 
at Park Works, Manchester. 
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The Universal Decimal Classification 

Many olassifications have been evolved rather as 
an intellectual exercise than with any specific aim 
in view. Others have been made in the attempt to 
devise a so-called logical system. Most have lapsed 
already into obscurity. The success of the Decimal 
Classification, which has survived sixty years of test 
and is still bemg adopted at an increasing rate, is a 
testimony to the qualitias inherent in its structure 
and order. No alternative has been found to be 
sufficiently valuable to justify detailed development 
to the extent which the Dewey Olaasifioation has 
experienced, and no classification which lacks such 
detailed expansion is capable of replacing the 
Universal Decimal Olassification. This classification 
was adopted unanimously as the international 
standard classification by representatives of more 
than forty Governments at the World Congress of 
Universal Documentation held in Paris in 1937. The 
Classification is employed in thousands of institutions 
throughout the world for the mdexmg and arrange- 
ment of public and private archives, books, references 
to published articles in literature and documents and 
apparatus of all kinds. Some 150,000 published 
references to literature in the field of science and 
technology alone are classified annually in acoordance 
with this code, besides many hundreds of thousands 
of items in private files. The total work will oom- 
prise about 2,000 pages of printing in double column, 
inolodmg eboit 20,000 oles: and Domne abont 2g 
The appearance of “Section 54, Ohemistry” (London 
Mesars. Simpkin and Marshall, 1939. 7s. éd.) will be 
welcomed by all those concerned with the progrees 
of bibliography. The new Section comprises pure 
and theoretical chemistry. The industrial proceases 
for the manufacture of chemicals will appear as 
Section 66. The present section contains about 
4,000 main clauses, capable of dealing, in the minutest 
detail, with every aspect of modern chemistry ; as 
an example of ita application may be ‘mentioned the 
Royal Dutch Petroleum Oompany, which utilizes the 
classification to index annually some 120,000 items, 
mainly of chemical interest. 


e 

Evolution. of the University Clinic and its Laboratories 

Two lectures were delivered by Prof. Simon 
Flexner at Oxford early in the present year, in 
which he traced the establishment of clinics in 
medicine and surgery on & university besis. He 
suggested that this mvolves three factors : (1) the 
provision of laboratories in the clinic for scientific 
research, (2) the appointment of clinical profeasors 
qualified in at least one subject of medical research, 
and (8) the power of these professors to command 
time for the patients from whom the research 
problems are derived. The key to the achieve- 
ment of theee, conditions, Prof. Flexner considers, 
lies in laboratories attached to the clinics, where 
investigator and student meet and labour together, 
and he proceeded to review the history of the 
development of such laboratories. The establish- 
ment of clinical laboratories was traced back to John 
Hughes Bennett and Lionel Smith Beale in the 
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middle of last century in Britain, to Frericha and 
Traube in Germany, and to Bowditch and Newell 
Martin in America. In conclusion, a tribute was paid 
to Lord Nuffield who, in making his wise and munifl- 
cent benefaction for medicine, recognized the need 
to aid the pre-clinical, as well as the clinical, labora- 
tories. The lectures constitute a valuable history of 
the subject, and have been issued in pamphlet form 
by the Clarendon Prees, Oxford. 


Currents in the South Pacific 


AN atlas has been constructed by the Marine 
Drvision of the Meteorological Office from observa- 
tions made by merchant veasela and H.M. ships 
during the period 1910-1987 (H.M. Stationery Office. 
78. 6d.). No previous atlas of the currents of this 
ocean has been published since 1897. The new atlas 
is & definite contribution to our knowledge of the 
surface drifts of the oceans, for this 1s the first time 
that the currents of the South Pacific have been 
treated statistically. Two chartas are grven for each 
quarter of the year. One shows the mean set and 
drift for each of the smàl! areas where observations 
are available; the other chart gives roses showing 
the percentage frequencies of current in any direction 
for larger areas. In addition, the percentage fre- 
quencies of currents, flowing in the same direction, of 
various strengths, are indicated. In this manner all 
possible information as to the variation of current 
is graphically illustrated. The investigation mto the 
currenta of this ocean has brought out many im- 
portant points which are summarized in the text, 
tables and graphs. 


Objectives of Higher Education in India 

REFERENCE was made in Narunn of May 6, p. 757, 
to an article in The Mahratta about a proposal for 
the establishment by the Bombay Government of a 
Deocan College Institute for higher education in 
mathematios, philosophy, English, philology, Indian 
languages, history and economics. The paragraph in 
question concluded : “In view of the growth of unem- 
ployment among the educated classes . . . the 
comment suggests itself: higher education for 
what ?” The writer of the article has taken exception 
to these words as implying “a deaire to restrict the 
functions of universities to utilitarian subjecta only”. 
They were, in fact, meant to call to mind the danger 
of promoting educational undertakmgs without a 
clear sense of direction and purpose. The whole sub- 
ject of the unemployment of university graduates is 
dealt with by W. M. Kotechnig in his ‘Unemploy- 
ment in the Learned Profeasions’’ (Oxford University 
Preas, 1937). In his survey of the problem in India, 
he points out that unemployment is worst 
graduates in liberal arts courses and that this is 
traceable to a wrong emphasis in education, too much 
streas bemg laid on higher hterary and theoretical 
studies. A proposal to establish a new college pro- 
viding liberal arta courses for graduates appears to 
call for an answer to the question whether these 
courses are likely to qualify not merely for the con- 
ferment of higher degrees but also for careers which are 
not already overcrowded. 
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High Resistance Resistors 

Tum Zenith Electric Co., Ltd., Villian 
London, N.W.2, has issued a catalogue de 
ite wire-wound vitreous embedded resist 
gistances). They consist of a ceramic tube 
spirally wound with resistance wire and er 
In vitreous enamel. This company was the 
produce resistors of this type in Great 
Modern requirements have created a need 
sistora of comparatively small size characte 
their resistance remaining steady under all 
conditions. The requirementa of high ohm 
necessitate resistance wires of the smallest 
gauges ; they are naturally delicate and fra, 
trustworthiness makes it necessary that the 
embedded in, and protected by, a covering at 
impervious to the entry of moisture or to the 
of acids, alkalis or other deleterious substar 
must be capable also of withstanding high o 
and repeated heating and cooling, without de 
flaws, crazing or cracks which would permit t 
of moisture, and quickly lead to open circuit 
corrosion of the fine-gauge wires employe 
foregoing requirements seem to be fully 
practice by the “ceramite’ embedding proces 
is much superior to ordinary vitreous « 
Bemg akin to porcelain, it has very high in 
properties, possesses great mechanical stren, 
resists chemical attack. The new ‘ceramite’ 
complies with all the latest Government speci! 
for tropical grade resistors. 


Anti-Rabic Treatment in India 

Derana are given in the annual report, f 
of the director, Dr. R. O. A. Smith, recently 
of anti-rabio treatment carried out at the 
Institute of India, Kasaul, and its attached 
The total number of patients attending was 
of whom 18,620, made up of 17,263 Asisi 
1,857 Europeans, received the full cours8 of 
tions with vacoine. Of these, 97 Asiatios died, 
rate of 0:56 per cent, but no Europeans. The 
employed was a carbolized 3 per oent emulsion 
of sheep irffd-culated with Paris fixed virus, a 
of cases Suffering from severe bites of rabid 
receiving anti-rabic serum treatment in additi: 


THe annual report of the director, Lieut. 
K. R. K. Iyengar, for the year ending Decen 
1987, of the Pasteur Institute of Southerr 
Coonoor, has recently been issued. At the Ir 
426 patients, and at subsidiary centres 
patients, underwent the full course of tre 
The number of deaths from rabies reported 
all treated cases (complete and moomple 
twenty-one, giving a mortality rate of 0 
cent. Death followed dog-bite in nmeteer 
while one death was due to fox-bite and one tc 
bite. The shortest incubation period observed 
the year was sixteen days (dog-bite) and the 
was 169 days (jackal-bite). The vaccine ut 
Semple’s 5 per cent carbolixed sheep-brain sus 
of Paris fixed virus, which waa in ite 994th 
at the close of the year. 


a 
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yphus Fever in the United States 


Iw a recent communication to the permanent oom- 
ittee of the International Offioe of Public Health 
wul. Off. internat. Phyg. publ.,-30, 1780; 
irgeon-General H. 8. Cumming stated that endemic 
rphus transmitted by fleas, as distinct from classical 
rphus transmitted by hee, of which no case had 
xcurred in the United States recently, was on the 
iorease in the United Statea, where three thousand 
wes had been reported in 1987. In addition to an 
jorease m the number of oases, there had been an 
annor OF oa diede. Gio ths miano of the 
untry from its original foci on the Atlantio coast 
pd Gulf of Mexico. Typhus was now being notifled 
h the north of Alabama and Georgia and in Tennessee. 
n recent years, endemio typhus had shown a tendency 
anced from the towns to the rural areas, especially 
hose in which pea-nuts were grown on a large scale, 
ich suggested that the grey rat, a well-known 
ir of the disease, was being attracted mto the 
districts by this kind of food. Another reservoir 
f the disease was a native rodent known as the 
Idfield mouse, and about a dozen other native 
ents which had been found to be susceptible to 
ection by typhus were potential reservoirs of the 
lisease. The oase mortality of endemic typhus is 
velow 5 per cent, most of the deaths occurring in 
tients more than fifty years of age. 
| 
National Research Council of Japan 
Tax report of the National Research Council of 
apan, volume 2, No. 7, covering the period April 
937—March 1988, lista the serial publications issued 
during this period and includes notes on the general 
meeting of the Council and on divisional and com- 
mittee meetings as well as on the international 


tific meetings at which the Council was repre- 


ted. Discussions at meetings of the Comniittee 

Pacific Investigation have dealt with fishes of the 
Pelew Ialanĝs, the fluctuation of water temperature 
in the north-eastern sea region adjacent to Japan of 
the North Pacific Ocean, the vertical distribution of 
plankton in relation to submarine illumination and 
temperature, the propagative protection 6f the few 
seal in the North Pactfic. Discussions at meetings 
of the: Committee on Engineering Research have 
covered television, the technical development of the 
broadcasting service and the research problems of 
electric arc welding. A full list of officers and 
members of the divisions and committees is Included 
with a list of serial publications received from 
abroad and a table of serial publications already 
issued by the Council. 





Contraceptive Advice by Local Authorities 

Tue Family Planning Association directa attention 
to the fact that the Ministry of Health has during the 
last nine years issued four memoranda to local 
authorities in England and Wales on the provision 
of contraceptive advice for married women, but states 
that of 409 authorities so notifled leas than half have 
taken any effective action. The Committee on Abor- 
tion m Its report (see NATURE, June 1, p. 19) stated 
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that the available facilities for contraceptite advice 
are inadequate and should be extended. The Family 
Planning Association, which moorporates several 
bodies that formerly dealt with questions of birth 
control, now has sixty-six voluntary clinics where 
advice on birth control and sterility is given to 
married women. Information on the subject may 
be obtained from the Secretary of the Association, 
69 Eccleston Square, London, 8.W.1, and financial 
support would be weloomed. 


International Geological Congress i 
Tue Second Circular for the eighteenth seasion of 
the International Geological Congress, London, 1940, 
has now been issued. The seasional meetings will be 
held during July 31-Auguat 8, 1940, and the following 
ten subjects have been listed for discusion: (1) 
metasomatic processes in metamorphism ; (2) rhythm 
in sedimentation; (3) the geology of iron-ore de- 
posits ; (4) the geology 'of petroleum ; (5) the geology 
of sea and ocean floors; (6) the pliocens-pleistocene 


boundary; (7) faunal and floral facies and zonal 
correlation; (8) earth movements and organic 
evolution; (9) the geological resulta of applied 


geophysics ; (10) the geology and paragenesis of the 
ores of lead and zmo. One of these, the geology and 
paragenesis of the ores of lead and' zino, will form the 
subject of a symposium to which recognized authori- 
ties have been asked to contribute. It is intended to 
iasue theese accounts before the Congrees and to 
promote discuasion,on them at the sectional meetings. 


Tus Circular contains details of a series of geo- 
logical excursions covering most of the British Iales, 
together with a route-map indicating the principal 
localities to be visited. In all, fourteen pre-Congreas 
and ten post-Congreas excursions are offered and a 
series of guide-books to be presented to the members 
is in course of preparation. The arrangements for 
the Congreas are now well in hand afd upwards of 
1,200 geologists from bome and abroad have already 
signified their intention of being present. Sir Thomas 
Holland has been elected president of the General 
Organizing Committee and president-designate of 
the Congreas. All communications should be addreased 
to tbe General Secretaries, Eighteenth Session 
International Geological Congress, Geological Survey 
and Museum, Exhibition Road, London, 8.W.7. 


Speleologists in South Wales 

THe fourth annual conference of the British 
Speleological Association will be held at Swansea on 
August 5-9. In the preliminary programme it is 
announced that the meetings and administrative 
organization will be housed in the buildings of the 
University College of Swansea, while the studente’ 
hostel bas been placed at the disposal of visitors. 
The Conference will meet under the presidency of 
Dr. R. R. Marett, rector of Exeter College, Oxford,- 
whose work in the exploration of the Mousterian cave 
of St. Brelade, Jersey, is familiar to all students of 
palwolithio man. August 6 will be devoted to cave 
exploration, when the members of the Association 
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will be divided into two bodies, one, the archsological 
section, visiting such famous archeological sites as 
Bacon’s Hole, Paviland Cave, in which was found 
the well-known Paviland skeleton, and many years 
ago the late Prof. Sollas claimed to have discovered 
palesolithic painting, the Long Hole and others. 
Visita to the museum of the Royal Institution of 
South Wales and the Caermarthen Museum have also 
been arranged. The second section on this and suc- 
ceeding days will engage in pot-holing, visiting Dan-yr- 
Ogof, Craig-yr-Nosa, Penwyll, Porth-yr-Ogof, Wills 
caves, and others, all of noted difficulty of access. 
In addition to Dr. Marett’s presidential addrees, a 


lecture’ will be given by Prof. T. Neville George,” 


professor of geology in University College, Swansea, 


_ and a number of papers on speleclogical subjecta have 


been arranged. The conference will be preceded by 
a camp at Lamb’s Leer in the Mendipe, where a camp 
held at Easter last discovered a new rift chasm, 
descendmg to a depth of 260 ft. below ground. This 
and other discoveries here of the south regional 
members of the Association will be reported at the 
Conferenoe. 


N 


Pror. W. L. Baaaa, Cavendiah professor of experi- 
mental physics in the University of Cambridge, has 
been elected correspondani of the Bection of Mineralogy 


of the Paris Academy of Sciences. 


THs Royal African Society has awarded silver 
medals to the late C. F. Massy Swynnerton, formerly 
director of tsetse research in Tanganyika Territory. 
Dr. Edwin W. Smith, editorial superintendent of the 
British and.Foreign Bible Society and editor of the 
Journal of the Royal African Society, and Miss 
Margery Perham, research lecturer in colonial 
administration in the University of Oxford. 


Mn. Femprkiox P. Mitts has been appointed 
honorary secretary of the North of England Institute 
of Mmmg and Mechanical Engmeers, Neville Hall, 
Newcaastle-upon-Tyne, 1. 


Tus first award from the Anna Fuller Fund of 
New Haven, Connecticut, has been made to Prof. 


Ernest Kennaway, Prof. J. W. Cook, Dr. O. L.’ 


Hewett, Dr. I. Hieger and Dr. William Mayneord, 
who are all workers in the research department of 
the Royal Cancer Hospital (Free), London. The prize, 
which is worth about £1,500, is awarded for a “real 
and outstanding contribution to knowledge on the 
subject of the cause, care, prevention or cure of 


+9 


canoer , 


Tus Thirteenth International Congress of Zoology, 
which should have been held this year at Rio de 
Janeiro, will take place in July or August of next 
yeer. Further information can be obtained from the 
Secretary-General, 55 rue de Buffon, Paris, 5. 


AN international course of malariology will be heid 
at the Institute of Malariology, Rome, on July 25- 
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September 20. The fee is 400 lire. Furt 
tion can be obtained from the Istituto di’ 
Policlinico Umberto 1, Rome. 


A FREE course on instruction in th 
medicine will be held at the Institute for 
of Medicine, Berlin, by Profs. Diepgen a 
Drs. Artelt and Heischkel on July 25-! 
information can be obtained from tł 
UniversitAtastrasse 3 b, Berlin, N.W.7. 


An International Air Congress will 
Stratford-on-Avon during July 8-138, 194 
by the Royal Aeronautical Society, at 
will be papers and discussions on the tech 


Secretary, Internatic 
grees 1940, 4 Hamilton Place, London, 


Tua eleventh Congrees of the Interna 
agemst Tuberculosis will be held in B 
August 11-September 20 under the pı 
Dr. Otto Walter. The discussion will be 
three principal subjects: (1) the prot 
virulence of the tubercle bacillus, (2) thy 
tuberculosis in subjecta more than fifteen 
(3) the re-adaptation of tuberculous patie 
Further information may be obtained fror 
internationale contre la tuberculose, & 
Samt-Germain, Paris 6°. 


A PHOTOGRAPHIO competition for pict 
flowers and planta has been organized b 
Croas Society, 47 Viotoria Street, Lon 
The general object of the competition is t 
the temptation to pick wild flowers or tx 
planta. At the same time it is hoped | 
interest in and knowledge of this mi 
delightful form pf wild Nature—inolud 
sedges, feros and even fungi. Furth 
tion can be obtained from the Secret 
Society. 


AoooRDING to International statistics, 
tion of the globe at the end of 1937 was 2, 
Half this number belonged to Asia. . 
297,000,000 inhabitants ; the most thick] 
countries were Germany, England and 


A NEw international ‘Address Boo 
Taxonomists, Geographers, and Ecologia 
prepared by the editors of Chronica Botar 
be issued in the near future im the ne 
“Plant Science Books”. The Address B 
only give the names and addresses of me 
included, but also their scientific interes 
with a conspectus of current and plann 
As it is no longer practicable to compile 
book for the whole of plant science, it is 
similar addreas books will be prepared f 
branches of the plant sciences. Further 
can be obtained from the Editor, Chroni 
P.O. Box 8, Leiden, Holland. 
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LETTERS TO THE EDITORS 


` The Editors do not hold thomeclves responsible for opinions 
They cannot undertake to return, or to correspond with 


expressed by their correspondents. 
with the writers of, rejected manusorvpis 


intended for this or any other part of Narunn. No notice ts taken of anonymous communications. 
Norms ON POINTS IN BOMA OF THIS WMHK’S LETTERS APPMAR ON P. 159 


COBRRBSPONDENTS ARE INVITHD TO ATTACH SIMILAR SUMMARIES TO THRIR COMMUNICATION. 


Characteristic Variation of Region F, Ionization 
_ Throughout the Year i 
IN a letter from W. M. Goodall, which appeared 
NATURE of June 10, p. 977, there is made one 
«ther step in the elucidation of the complex 
haviour of Region F, of the ionosphere, in that it 
shown that there is a better ndence be- 
zeen ionization and calcium flooculi figures for the 
ntral solar disk than there is between 
aization and the usual sunspot num- 
ws. From the determined relation 
woen ionization and solar activity 
s expreased by the calcium flocouli 
sures), it is possible to estimate 
«© average seasonal variation of 
oization over a number of years, 
1@ varying influence of solar activity 
aing removed. ing, for ex- 
mple, that the solar activity had 
«mained constant at a level ex- 
ceased by the calaium flooculi ebar- 
ster figure 3-0 throughout the period 
935-38 (actually, of course, it was 
cadually altering), the seasonal varia- 
in of the Region F, critical fre- 
valency at Washington (lat. 39° N.) 
1 a8 shown in curve A in the accom- 
anying figure. ‘The trend of such 
curve confirms the obeervations 
£ Apple and Naismith+*, who 
earlier found a similar variation in 
Ihe northern hemisphere during sun- 
ee ee 
Polar Year 1982-83, and at Slough in succeed- 
ag years. The continuance of the radi? work at 
‘romss by Harang* has provided further con- 
irmatory evidence, and we may now feel confident 
hat a curve of this type represents fairly accurately 
de seasonal variation of noon critical frequency (and 
bus ionization) in the absence of marked ionospheric 
torms 


Jan 


It will be seen that in curve A the two maxima of 
onixation do not occur at the equinoxes, and they 
nay not be associated without qualification, as Mr. 
toodall with the well-known maxima of 
nagnetic activity which occur in March and Septem- 
yer, The ionospheric data may now be regarded as 
safficiently accurate and extensive for us to be able 
© say that at the northern hemisphere stations, 
[romse, Slough and Washington, the spring ionization 
maximum occurs earlier than the spring magnetic 
activity maximum, while the reverse is the oase in 
the autumn. The maxima of magnetic activity oan, 
moreover, be mm the i heric data, 
since in March and September there are found to 
be the most violent examples of the depression of 
the critical frequency during ionospheric storms.‘ 


Data for the southern hemisphere are not yet 
sufficiently extensive or concordant for us to be able 
to specify the variation of ionization with the same 
assurance as in the case of the northern hemisphere, 
but from the published data for Watharoo (lat. 30° 8.)® 
and from data kindly communicated to me by Prof. 
F. W. G. White (Christchurch, lat. 434° 8.) and by Dr. 
D. F. Martyn (Sydney, lat. 38° 8.), I have estimated 
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CHARACTERISTIO VARIATION OF WOON REGION F, cnrricaL FEEQUENCY 
FOR PERIOD OF CONBTANT BOLAB ACTIVITY. CURVES A afb B RELATA 
TO LAT. 89° N. AND LAT. 39° 8. BRISPECTIVALY. 


Maroh May July Bapt. 


what would be the variation of the critical frequency 
for a station at lat. 89° 8. for the same degree of solar 
activity represented by A. This variation is shown 
in curve B. A seasonal is apparent and I 
suggest that the four maxima in the two curves are 
correlated as indicated. 

(A remarkable feature of the resulta available to 
date is that while a variation of the type A has been 
experienced RSA year since 1932 in the northern 
hemisphere, the published data for the southern 
hemisphere station at Watheroo indicate samething 
entirely different. In that case, the (a) maximum 
has consistently occurred in April but the (b) 
maximum bas shifted steadily from November to 
September with increasing solar activity. Ib will be 


the next solar cycle. ) 

The characteristios of the variation of Region F, 
noon ionization as illustrated by the figure may now 
be summarized aa follows: 

(1) The principal feature of Region F, ionization 
is an anomalous seasonal one in that summer ioniza- 
tion is leas than we should e from consideration 
of the winter value. This may be due to the fact that 
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the higher atmoephere has a different molecular dis- 
tribution at high levels in summer and winter, the 
scale height being increased in summer (such an 
increase of scale height could result from an increased 
air or a reduction m the molecular 
masse of the ionized air component) or to a seasonal 
alteration in the type or intensity of the ionizing 
radiation. This anomalous seasonal effect is most 
strikingly illustrated by the summer mmimum. 

(2) There is; in addition, a minimum of ionization 
in midwinter. This either may be a normal reduction 
of ionization due to the increased obliquity of the 
incidence of the ionizing radiation, or may be due to 
a semi-annual variation of the intensity of the 
ionizing radiation (photons or oorpugeles) arising 
from the fact that the two t regions north 
and south of the equator are more directly exposed 
to the earth at the equinoxes than in summer and 
winter’. In the latter case, it is seen that the in- 
fluence of the summer minimum mentioned in (1) 
would tend to make the semi-annual maxima occur 
earlier and later than the spring and autumn equinoxes 

ively. 

(3) There is a fairly detailed correspondence 
between ionizing radiation and solar activity as ex- 
preased by central zone character figures. 

(4) There is also a remarkable asymmetry between 
the ionization trends in the northern and southern 
hemisphere, which is perhaps best described aa due 
to an influence which causes a depression in the 
critical frequency in both hemispheres durmg the 

summers, 


northern 
E. V. ÁPPLETON. 
London. 
June 28. 
*appleten, E. V., and Nalmith, R, Pree. Roy. A, 158, 685 
935), a 


A A. V., Naismith, R., and Ingram, L. J., Phl, Trens, 
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* Oortie, A. L., Mon. Mot. Roy. Asiro. Sec., 78, 52 (1912). 
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Nitric Oxide in the Earth’s Upper Atmosphere 

Træ failure to observe nitric omde bands in the 
auroral spectrum or in that of the light of the night 
aky has long been a puzzle to me. One of the most 
conspicuous characteristics of nitrogen ow 

is the intense excitation of the f- and y- 
systems of NO in active nitrogen even in the presence 
of only a trace of oxygen. Of these two systems, 
the §-bands are the more intense, and the strongest 
members li on the long wave-length side of the 
great Hartley absorption band of ozone. The y- 
system lies on the short wave-length side. This 
description is significant for the interpretation of the 
experiments which will be described below. 

The spectrum which is reproduced here is the 
spectrum of an afterglow which is produced by passing 
an weak discharge through nitrogen at a 
preæure of 10 mm. The nitrogen contaimed a trace 
of oxygen, and with a strong discharge showed the 
strong auroral afterglow which has been studied by 
me. The spectra of the strong and weak afterglows 
are as different as those of the aurora and thè light 
of the night sky. The Vegard-Kaplan bands, 4 3467, 
and the auroral green line are strong m the weak 
glow and almost entirely missing from the strong 
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glow, which consiste of the bands typica 
spectra. The NO bands are entirely missi 
strong glow and very strong m the weal 
The remarkable fact concerning the N' 
the weak glow is the absence of the B-syste: 
the stronger of the two sete of bends. 

ita other features this spectrum represer 
laboratory reproduction of the light of tk 
so far achieved, we must conclude thal 
oxide bands are present in the light of tk 
but are not observable because of ozone 





Several striking conclusions are insvite 
that nitric oxide must play an imports 
excitation proceases In upper atmosphere . 
the one which appears to be quite reaso! 
dissociation of excited nitric oxide by col 
metastable nitrogen molecules yieldmg O! 
This is & proceas which should go on n 
at higher preasures and thus it leads to the 


' of a very low altitude origin for much of tl 


from metastable states. This agrees wit 
observation of à 2844 as the lower limit « 
sky In fact, it would not 
radical a postulate to suggest that the al 
low as 25 km., that is, the layer of maxi 
content. 

It may be of interest to point out - 
Compton! and his collaborators recent! 
25 km. as the altitude at which meso 
took place at a latitude of about 38°. 
the observations reported above, make i 
to give serious consideration to coamisc ra 
possible major contributor to the light c 
sky. ° 


° J OSHPH 
ta of Astronomy and Physice,. 
University of California at Los Angelos. 
1 Gauzit, J., dna, d'Amrephys , 334, July 1938. 
t Compton, A. H., Behrm, IL, and Gull, P. B., Soisnsa, 89 


A Determination of the Half-Value Pr 
Radium C’ and Thorium C’, with a 
Time Lags in a Geiger Counte 
Duna the development of the meth 
cidance counting for nuclear investige 
appeared useful to construct a coinaider 
with a variable electrical resolving time 
provide a method for determining radios 
value periods of the order of 1 second o1 
basic principle is that if a radioactive 
placed between two Geiger counters con! 
coincidence counter with resolving time 1 
the course of successive disintegration, 
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wits pairs of particles which are both detectable by 
he counters, a genuine comcidence rate of 


Gy = ~(1—¢674") 


will result, where à is the disintegration constant of 
Ate short-lived nucleus. 

This method has been successfully applied to the 
Jetermination of the period of radium 0’, and a 
value of 

1-50 ( + 0-20) x 10-* sec 


bas been obtamed for the period, in fair agreament 
with Jacobeen’s determmation’. 

The same method of experiment is now bemg used 
for a determination of the period of thorium C’. 
Preliminary experimenta yielded curve (b) for the 
variation of the œ- coincidence rate Gr with the 
resolving time +. As a check on the satisfactory 
operation of the apparatus, e fa arene then 
made with other sources for which no variation m 
coincidence rate would be expected. None was found 
(to an accuracy of 1 in 1000) in the range of resolving 
times 2 x 10“ seo. to 10° sec. However, for re- 
solving times below 2 x 10~ sec. the curve (a) was 
obtained. At this stage, therefore, it became clear 
that most of the effect with the thorram O’ source, 
curve (5), was spurious. On the other hand, further 

ta have shown that the difference between 
curves (a) and (b) is really significant, and from this 
difference a period of 


8 (+ 1)'x 10-7 800 


for thorium ©’ has been deducéd. No previous 
measurements of the period have been made, but 
Gamow* has estimated it theoretically to be of the 
order of 10-7 sec 





0 5 10 15 
Reeolvtng time (unita, 10°? sec.) 


The curve (a) has been found to be independent 
of the source used to provide the true comcidences 
(for which à > 107 æo.) and is not materially 
affected by al the input capacity of the elec- 
trical circuits within reasonable limite. Further, if 
both valve lines of the coincidence counter are 
connected to the same Geiger counter, each impulse 
from the counter is recorded as a coincidence by the 
circuits (for circuit resolving times down to 1:5 x 
10-7 sec., which is the lowest used so far in coin- 
cidence measurements). Clearly the only explanation 
consistent with all the facta is that the loes of coin- 
cidgnoe counts, curve (a), must be due to a variable 
time lag between the formation of the pri 
ionization inside the counter and the sudden ap- 
pearance of an appreciable voltage drop across the 
counter. 


NATURE 


153 


This result is qualitatively in agreement with the 
theoretical suggestions which have been made 
concerning the action of ẹ Geiger counter’*’. The 
time lag which I have obeerved would correspond to 
the time taken for an electron formed by primary 
ionization near the walls of the counter to reach the 
neighbourhood of the wire, where the electric fleld 


‘is strong and it can give rise to a sudden burst of 


ionization in the ọounter. From the present observa- 
tions, the order of magnitude of this time appears to 
be 10-* to 10-' sec. The agreement with theoretical 
predictions is therefore roughly quantitative as well. 

It is hoped to publish full details of the experiments 
very shortly. 

J. V. DUNWORTH. 
Cavendish Laboratory, 
Cambridge. 
June 6. 


1 Dunworth, in the press. 

t Feather and Dunworth, Proc. Rey. Soc, A, 188, 566-585 (1038). 
s Jacobsen, NavURm, 132, 665 (10384). 

oh of Atomls Mualla and Atomic Tranaformations’’ 
Sv. Goel and Kerkom, PAgrios, E, 600 (1938). 

$ May, Proe. Pays. Soe., EL, 26 (1038). 

Werner, J. Phys., 90, 354 and 98, 705 (193). 


Binocular Stereoscopic Vision 

Pror. T. 8. Parrmeson’s recent letter! gives further 
evidence of the principle illustrated in my letter to 
Natur’, namely, that, in binocular vision, the 
apparent distance, and (consequently) the apparent 
size of the object, depend on the angle of convergence 
of the two eyes. 

The more general principle—that ‘seemg’ is a 
function of the brain, in which our eyes act as soouta 
but do not themselves draw the picture—may be 
exemplified as follows. 

(1) When we look, with both eyes, at any relatively 
near object, the retina of each eye y receives 
a substantially different two-dimensional picture. Yet 
we do not ‘see’ a blurred combination of the two 
pictures, but invent, or rather, model, for ourselves a 
third well-defined‘ stereoscopic’ three-dimensional 


(2) When we move our eyes, 80 as to take a 
panoramic view of our surroundings, each retina 
necessarily receives & movitg picture traversing its 
surface. But what we ‘see’ 8 not a moving picture, 
but successive ons of an extended fied picture. 

On the sd el when a cinema camera performs 
the same manœuvre, the projected picture shows the 
scene—whether interior or landscape—revolving rela- 
tive to the audience. 

The fixity of the picture seen when our eyes make 
& panoramic movement is, of course, due to the fact 
that we know that the external object is not moving, 
and that our bram therefore rejects the retinal 
evidence of motion which it knows to be illusory. 
But this process takes time, and if we turn our eyes, 
or our bead, too quickly, for example, if we shake 
our head rapidly, the outer world appears to shake 
in the opposite direction. 

It would appear that actual measurement of the 

at which this illusion occurs might 
give a measure of the time required by the brain to 
correct this form of retinal ilusion. 

It follows that there is a close analogy between 
normal vision and vision in dreams. The principal 


_ blotting-paper moistened with tap water. 
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difference is that in normal vision the three-dimen- 
sional model is built up largely from retinal evidence, 
whereas in dreams the evidence is wholly, or nearly 
wholly, provided by the mind of the dreamer. 


R. A. 8. Paawr. 


1 MaTURe, 143, 1026 (1939). 


_ * NATURY, 148, 77 (1938). 


THs explanation sought by Prof. T. 8. Patterson? 
of the apparent reduction in size of the ‘squint’ 
stereo-image may be this. The a t position of 


the ‘squint’ image is at the intersection of the croased 


optic axes about half the distance of the stereo-card. 
Meanwhile, the angle subtended by the picture at 
either eye remains roughly what it” was for the 

’ imago. The inevitable instmetive oom- 
parison results in the apparently nearer presenting 
iteelf as proportionately smaller. 

The reversal of the stereo-photo, left-right, rght- 
left, prescribed by Father O , does not seem to 
be necessary. The solid image can be obtamed, with 
or without reversal, as in the stereoscope, so also by 
direct vision, squint or I. 

After some not too itful experimenting with 
Prof. Patterson’s ‘thumb’ method, I found it easier 
to switch from the ‘parallel’ image by deliberate 
squint. Then, with a little practice, one can alternate 
almost at will between the two positions. The 
acocompenying contraction and ion of the 
image is most stmking. The trick of collimating the 
optio axes to obtain the el’ image, I am con- 
vinced (after years of experimentation upon colleagues 
and pupils), can be acquired by almost anyone (Old 
Testament scholars, for some reason, are invariably 
recalcitrant subjects). The squint habit, I imagine, 
will prove much more difficult to mduose. 


W. MoEwTEGART. 


Heythrop College, 
Ohpping Soften, 


Oxon. 
1 Patterson, T, 8, Narutas, 143, 1026 (1890), 
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An Increase in the Rate of Growth of Paramecium 


Subjected to the Blastogenic Hydrocarbon 3: 4- 
; f Benrzpyrene 


Ix order to demonstrate a growth-rate larger than 
the normal, it is necessary to have optimum oon- 


ditions E If some factor other than the 
experimental is controlling then of course 


growth-rate above the n cannot occur. 
Superabundant food was supplied by Peters’s 
medium containing 1,500 million of Staphylococous 
aureis per o.c. Staphylococcus was chosen because 
it does not grow in Peters’s solution at room cong ae 
tare, and therefore cannot be sonar’ by - 
yrene. Abundant orygen was provided by growing 
i cultures, 0-2 0.0. in volume, in shallow well slides. 
The- well slides: wery kept 1 petri de oe 
arm 
room temperature(was used. 
The cultures were seeded with about 100 organisms 


taken from a rapidly ing culture: a idly 


growing 
growing culture must be used in order to avoid an. 
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initial lag in growth, which occurs when organisms 
from old cultures are used for seed. Counts were made 
24-48 hours after seeding. It is unsafe to count cul- 
tures more than 48 hours old because growth rate then 
begins to fall off owing to exhaustion of food. During 
48 hours growth is exponential, and the time from one 
division to another is about five hours. 

The 3 : 4-benzpyrene was applied as a colloidal 
emulsion in glass-distilled water: to produce, for 


example, a concentration of one in a million, 0:1 0.6. 


of a one in five-hundred thousand emulsion waa 
added to 0:1 c.c. of a seeded-Peters’s-Staphylococous 
liquid: the addition of distilled water alone made 
controls. On account of the strong photo-dynamic 
action of benzpyrene, all i tions must be 
carried out at very low illummation, preferably 
behind a 2a Wratten filter: and the cultures after- 
wards kept in the dark. Leaving the cultures at 
ordmary laboratory illumination, if 1t-doea not ki 
them, greatly reduces their growth rate. When ready 
for counting, 0°05 c.o. of “Susa’ was mixed into the 
cultures; after fixation the organisms are no longer 
ight sensitive and can be counted at ordinary 

umunations. 

Counts of control cultures show some variation, 80 
that sets of four or five pairs were used in all cases. 

All these details must be followed for succeasful 
experimenta. The results obtained in six consecutive 
experiments are given in the table; in No. 6 sugar 
was Omitted from the Petera’s medium ; in all cases 
the dilution of benzpyrene waa one in a million.’ 











Benurpyrens 

Qontrol 30 049 
3 Beuspyrens i 20 290 125 

Gente i 
4 Benspyrene $0 204 142% 

Oontral i 20 2546 100 
5 48 1383 154 
s aam gajah i 
6 Benzrpyrens _ 8 773 

Oontrol 48 507 





Benzpyrane was also tested against the non- 
blastogenjo 1 : 2-benzanthracene and gave 115 per 
cent against 101 cent, the control taken as 100 per 
cent. In a at experiment, using benxpyrene in 
dilutions of one in 100,000, one m a million and one 
in ten milion, the results were 99, 187 and 100. 
Thus was demonstrated a growth-stimulatmg pro- 
perty of 3 : 4-benspyrene on Paramecium in a dilution 
of one in a million, provided that the cultures were 
kept in the dark. The method enables one to express 
quantitatively this action on an animal cell. No 
attempt has yet been made to estimate the volume 
of the organiams. In this connexion it may be men- 
tioned that no differences in size between experi- 
mental and control were observed. 

When benzpyrene is applied to the tissues of animals 
a localized hyperplasia occurs ; from the above resultas _ 
it seams that this is probably due to a direct action on | 
the cells, to growth stimulation. 

J. O. Morrnast. 


Mount Vernon Hospital, 
Northwood, Middlesex. 
June 25. 
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Distribution of Fluorosis in India and in England 
Ewpremio fluorosis has been described in many 
different parta of the world. Dental fluorosis is found 
with waters having a fluorme content of one part 
per million, and in the United States considerable 
thought has been given to the elimmatian of ‘mottled 
enamel’ by improvmg water supplies’. Stiff backs 
and other aigns of toxic fluorosis are found when the 
halogen exceeds three parta per million, and in North 
Africa, where the amount of fluorine in the soil is 
considerable, attention has been directed to the 
agricultural and veterinary, as well as to the human 
aspects of the problem*. Industrial fluorosis among 
aluminium workers who handle cryolite has been 
described in Denmàrk?. In Arizona, Smith and others‘ 
found that fluorme plus diet deficiency was & more 
potent cause of mottled enamel than fluorine alone. 
India. Endemic fiuorosis has been recognized 
among men and animals in the Madras Presidency, 
and fluorme has been found in the well water’. In 
the adjacent areas of the Nizam’s dominions, I, with 
the assistance of Dr, B. K. Badami, director of Veter- 
inary Services, Hyderabad, found dental fluorosis 
among children in the Mabubnagar district. The 
cattle, moreover, in this area develop bone lesions 
with exostoses, which clinically resemble those found 
among animals suffering from toxic fluorosis, mourred 
whilst grazing near aluminium factories in Denmark. 
During the past fow years I have exammed 
more than 9,000 children im various parts of the 
Pimjab, and in certain clearly defined areas I have 
found evidence of dental fluorosis in the milk and 
permanent teeth. These areas include the eastern 
ee ee ee al 
undewal near Chiniot, villages around Sangla Hill, 
in and around Kasur, villages near F re, and 
certain villages between Bhiwani ahd ek 
found that the teeth were most ‘mottled’ among 
children from the lowest social classes, who showed 
also i ity in the sizə of the individual teeth. 
Stiff backs and elbows have been observed among 
vilage children who used deep well water in the 
neighbour of Kasur’. The Irrigation Research 
Institute, re, at my request, kindly had water 
from a number of wells in the Kasur area analysed, 
and obtained from nil to four perte fluorine per 
million. ~ 
All the places where dental fluorosi# has been 
detected in the Punjab are situated on the Indo- 
Gangetic alluvium, which is of practically the same 
composition all over the Province, and there is no 


reason to suppose that this alluvium contains any - 


fluorine’. Geodetic research, however, has shown the 
existence of a ridge of rock causing shallowig of 
the alluvium’. The places from which I have collected 
records of alinical fluorosis may fairly be said to lie 
over this buried ridge. Dr. Heron oonsiders it ia 
reasonable to think the rocks forming the ridge may 
include lavas, and associated granites and rhyolites. 
England. Dental fluorosia has been described at 
Maldon and in certam other parts of Essex’. Essex 
waters have been found to contain fluorine up to 
go Sangh Sr ats anand pi ede 
I found cases of mottled enamel may be met 
with in many different areas. Mottled teeth have 
also, been described from of Somerset and 
Suffolk, and have been no at Ashford, Kent, and 
at Leicester, and in Derbyshire near Chesterfield”. 
_At Bampton, Oxfordshire, where I am living while 
on leave from India, I noticed dental fluorosis in 
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SEVENTHAM YHARS, HORAN AND HAS LIVED ALL HIS 
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adults and children in different partea of the village. 
Mr. Ainsworth very kindly came to Bampton and 
has confirmed my findings. Fluorme has now been 
found in Bampton well water. I have also recognized 
numerous cases of dental fluorosis among iad who 
have been born and spent most of their lives in the 
Marston Valley, Bedfordshire. Analysis has shown 
that the ‘knotte’ clay in the Marston Valley has a 
fluorine content of more than 450 parts per million. We 
do not know the souree of the fluorine in the other 
parts af England where human fluorosis is found. 
The brownish-yellow flecks and spots of pigment, 
together with the dull white opaque areas of dental 
fluorosis are easily recognized, and if borne in mind, 
may be noted possibly m other areas. 
D. 0O. Wison. 


G R., Barnard, T. W., and Nayar, å. 8. M. 
533 (1037). 


4 
T 
8 
* Atmeworth, N. J., Brit Dental J., 233 (1083). 
» of a meeting on May 18, 1833, of the Britiah Dental Assoals- 


1 Donaldson, 8. K. personal communication (180). 


Insect Sire and Temperature 

Waas an insect is reared at graded temperatures, 
it is commonly found that the size of the resultant 
i decreases with increasing temperaturet. 
Evidence of the working of this principle in Nature 
has emerged in a study of the competition amongst 
the various organisms which scour and keep open 
the bacteria beds of sewage works’... Four species of 
these nematocercus Diptera have been tically 
measured for eighteen months, the wimg-length of 
the female being taken as a convenient oriterion of 
size. The flies were trapped on the beds of Leeds 
end of Huddersfield sewage works, where the monthly 


mean bed temperatures have a range of abou’ 





® 
4 7°—18° Œ. They were sorted into monthly groupe and 
the standard sample measured varied from 50 to 
-| 200 from each of several trapping sites. 

‘| Each species measured has a maximum size in one 
of the winter months and a minimum in one of 
‘| the summer months with fairly steady inter- 

. The extent of the variation is shown in 

the following data giving the maximum aad minimum 

wing lengths in millimetres recorded in the samples 
and the percentage difference. 

Metriconemus longvarsus, 2: 66 + 0-010 in January 
1989 to 2-01 + 0-040 in September: 1988, 21 per 
cent diffenence. 

Spansotoma minima, 1-61 + 0- 007 in January 19390 
to 1-19 + 0-008 in August 1938, 26 per cent 
difference. 

Psychoda alternata; 2:58 + 0-022 in January 1988 
to 1-86 + 0:018 in June 1989, 28 per cent difference. 
P severini, 2:41 + 0-012 in January 1989 
'} to 1:89 + 0-013 in June 1939, 21 cent difference. 

The figures are complicated by the fact that 

competition, which is most intense in the warmer 
months, also leads to a reduction in sige, and samples 
taken at the same time from different positions on 
the beds may vary considerably according to the 
local composition and density of the population. It 
is evident, however, that temperature is the oon- 
ditioning factor and that a rise of 1° O. in the monthly 
mean entails a reduction m -length of the order 
of 1—2 per cent for each of the four species. 

Mr. Glenny Smeal has kindly aided us in the 
‘statistical treatment of the data. 


W. H. Gorterrey., 
hu. LLOYD. 


The Merxican` Loggerhead in Europe 

Tam valid acientific name of the Mexican loggerhead 
turtle, deacribed as Thalassochelys lige Masai te ec 
Garman 1880, is uncertain, since animal 

a Taoka owns tats feet p a econ 
of a loggerhead’. y, Linnsus (1758) had 
conferred this name upon & now unrecognizable form 
he had attempted to describe by publishing a single 
ADY character. 

examination of specimens in 19388 revealed that 

ig ate loggerhead is the western sub-species 
za @® monotypic genus, ita eastern relative being 
described in 1829 from the Pacific by Kachschols as 
Chelonia olivacea. Boettger (1888) and Baur (1880) 
were the first to record the latter from the Atlantic, 
and in 1938 I identified specimens from West Africa 
in the collections of the British Museum and Museum 
d'Histoire Naturelle, Paris’. 

The costal scutes of the western form are more 
or lees constant and arranged in five pairs; in the 
eastern sub-species their a t is “usually 
asymmetrical, their numbers varying up to as many 
aa nine, on one or both sides. The monotypic genus 
con these two sub-species is characterized by 
‘four enlarged, pore- re-bearing scutes, 
separating each side of the plastron from the carapace, 
and by the olive dorsal colour. The other genus of 
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loggerhead is also monotypic with two sub-species, 
but possesses only three, poreless, i on 
each side and is brown-red dorsally. Both genera 
differ widely in osteoclogy*.*. 

The two sub-species do not overlap in distribution, 
consequently the recent discovery that the Mexican 
loggerhead is washed on to the British Isles+ has 
given rise to considerable tion as to the route 
and locality whence it arnved. Mr. H. W. Parker, 
of the British Museum, has * that individuals 
either drift eastwards with the Gulf Stream and Weet 
Wind Drift or that the distribution of this turtle is 


‘ more extensive than is at present known, while Dr. 


F. 8. Russell® has that the northward 
extension of the warm area of the Atlantic might bring 
these turtles into ons where they could be carried 
to the British alae by the surface drift. 

The more or less uniform size of the three Individuals 
I identifled at the Dublin and British Museums in 
1938 suggests that newly hatched young are trans- 
ported from one and the same locality, and by the 
time they are stranded off the Britiah Isles have just 
about reached sexual maturity, although they have 
by no means attained to their maximum gige. The 
question of the locality whence they were transported 
is partially answered by my recent discovery of a 
young specimen from the Azores’, which supports 
Parker’s view that this turtle possesses a wider 
distribution than is generally known. 

It is probable that while individuals from the Azores 
travel northward with the extension of the warm 
area of the Atlantic, and are swept to the British 
Isles, others are transported from the Gulf of Mexico. 
Marking experiments both at- the Azores and the 
Gulf of Mexico alone will solve the problem. 


P. DEBANIYAGALA. 


Colombo Museum, | 
Ceylon.. 


: Bcboep, “Historia Testudinum” (1792). 
Spolia Leylenica, 18, 61 (1033). 
ee A U.S. Net. Mus., ¥, 183 (1908). 
t Derantyagala, NATURE, 14@, 540 (1038). 
' Parkar, Proc, Lenn, Soo.\161, 127 (1930). sf 
‘Rowell, NATURE, 143, £06 (1630). 7 
' Derantyagaja, Bull. Institut Ocsanogrephique, 772 (1939). 


Tas discévery of Kemp's loggerhead in the Azores 
is of considerable interest, but we obviously still need 
much more information before we can do more than 
guess at the causes underlying the movements of these 
turtles. Among other things, it is easantial to discover 
whether the species is resident around these western 
islarids, for it is quite possible that the aingle young 
one found there is a stray similar to those which 
reach the British coast. The Axores, hike the British 
Tales, lie within the area to which larval eels are 
carried from their b i da in the western 
Atlantic. Is it possible that there may be a correlation 
between the migration of Leptocephalus and the 
movements of these turtles ? Or is it a comcidence 
that ‘glass-eela’ (larval stage 5) appear off the 
Spanish coast in September and October, off Ireland 
in November, and that turtles are stranded on the 
south-western coast of Great Britain in November 
and December ? 

Another point raised which may prove to be sig- 
nificant is the fairly uniform immature size of the 
examples of Kemp’s loggerhead which reach our 
_ coast. The three additional specimens examined by 
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which were washed ashore in 1989 are of the same 
neral size as those reported by Mr. I 
d his suggestion thus receives additional support. 
nis explanation is the correct one, another problem is 
ped : Why does not the same apply to the Atlantic 
rgorhead ? Both species appear off the coasts of the 
ntish Isles at the same time, and so it appears likely 
both arrive from the same region and on account 
he game conditions. But specimens of the Atlantic 
rgerheed vary from immature individuals of 195 mm. 
apace-length to adulta of 900 mm. or more. Have 
altas of Kemp’s loggerhead a more developed 
ming instinct, or are they more powerful swimmers 
e to return against winds and currents which the 
nen species is unable to combat ? 
Unfortunately, there is one minor point in the fore- 
mg letter which must be The initial 
agraph, with ita implication the name 
sudo careito Linn. should be applied, not to the 
antic, but to Kemp’s loggerhead, ia misleading. 
ne ‘species’ to which it was originally applied-(Linn. 
58!) was a composite, a fact which ita describer 
maself realized and tried to correct in 1766! by his 
oposal of the name imbricata for part of his original 
sia. This later action was undoubtedly intended 
restrict the name careia to one of the loggarheads, 
distmct from the Green and Hawksbill turtles 
hich received distinctive names. 
Unfortunately, no type-specimen has been pre- 
ved (if one ever existed), but the locality ‘‘ad insulas 
mericanas’’ restricts the possible les to two, 
hose discussed above. It is contended by Deraniysa- 
ale that Schoepif’s Agure of a turtle named Texudo 
sia, is drawn from a specimen of Kemp’s logger- 
ead, because, apparently, four inframarginal scutes 
o shown (PI. 16). But it must be pointed out that, 
though this is undoubtedly true for the right side 
f the animal, the left side is depicted as having 
nreo i i and one smaller soale, a oondition 
hich is exactly matched by some specimens of 
tlantic loggerhead, but which has never been 
sported in the other species | This figure consequently 
annot be identified with certainty, and to reverse the 
coepted non*enclature of half a century or more on 
ob e slender basis cannot be held justifiable. In 
ny event, Schoepfi’s is not “‘the first speaific account 
f a loggerhead”. There are many pre-Linnsan 
ocounta of these hnimals, and both Laoépéde (1788*) 
nd Bonnaterre (1789") recognized such a form. They 
lieved it to be the same species which Linneus 
alled Testudo caretia but, for reasons which need not 
pe detailed here, they preferred the name La Caouanne 
br Testudo cacuana ; as Daudin’ puis it: ‘“Linnaens, 
Daubenton et d’autres naturalistes ont donné & cette 
rortue le nom de caret ; mais c’eat une erreure que le 
orofesseur e a redressée avec raison, en lui 
rubetituant la dénomination de tortus caguanns .. .” 
Che “caousnne” is described as yellow in colour, a 
leacription which is quite inapplicable to the dark 
live ere loggerhead, but which would apply 
© specimens of the Atlantic loggerhead. 


H. W. PABKER. 


3ritish Museum (Natural History), 
London, 8.W.7. 


Linnega, ‘'Byst. NMat.’’, 10th ed (1758). 

idem, ep. off, 18th ed (1766). 

Boboept?, “Historia Testudinnm” (1702). ` 
Lacépède, "Hix. Net. Quad. Ovip.”, 1, 05 (1788). 
Bonnaterre, ‘““Hmeyol Méthod., Brpét’’, 20 (1780) 
Deudtn, “Hist. Net. Rem.” , B, 54 (1902). 
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The Colour-Producing Structure in the ‘Dominant 

l Grey’ Budgerigar 

Taumas are some distinct structural differences 
between the feathera of the ‘Dominant Grey’ budge- 
rigar and those of other races. In the wild coloured 
form the feathers of the lower abdominal region show 


in transverse section a somewhat triangular outline, 


and the vacuoles are arranged the median axis 
of the section (see Fig. la). In grey bird, the 
outline appears rounder, and the medulla of the barb 
is composed of a larger number of relatively small 
oella, the vacuoles occupying more or lees the oentral 
parts of the cells and a i therefore more 
equally distributed (see Fig. 16). 





(a) (b 
(a) WILD-ocoLoURESD Bupasmicar. TS. or 
BARB OF FEATHAR FROM LOWER ABDOMEN ( x600); 
(6) ‘Dowxanrt Gaar’ Bupamrigar. T.S. OF DARB 
OF FHATHAR FROM LOWER ABDOMEN ( x 650). 


In the green bird, and also in other races, the 
melanin granules in the medulla appear concantrated 
chiefly around the vacuoles. The peripheral of 
each medullary cell contains no pigment and forms 
by its canalicular structure the cloudy medium, 
producing the basio blue colour. In the grey bird 
the granules form a rather broad and closed zone 
This gone is followed in each 
cell by a much narrower, cloudy one, whch surrounds 
the cell completely. Thus, m the grey bird the 
melanin granules do not form a continuous axis in 
the centre of the medulla. Such an axis would be 
one of the means of forming a black under-layer, 
absorbing all rays, except blue ones. Instead, 
they are arranged in @ more tralized manner, 
while the arrangement of the cloudy medium appears 
not 48 & broad ring, as in other races, but as a net- 
work of narrow stripes. 

This arrangement is obviously inadequate to pro- 
duce an intensive blue shade, the more so since the 
canalicular structure in the cloudy parta of the cells 
in the grey feather is a rather imperfect one. It 
gives in reflected light only a white effect instead of 
a blue one, and in tranamitted light only a buff 
colour instead of an orange one. This imperfect 
structure, causing rather dull shades of blue, was 
first described by Steiner! in the races with the 
fastor ‘Dark’, namely, ‘olive’, ‘cobalt’, eto. 

Kawamura’ described in the germ of the green 
feather a considerable growth of the oell-bodies of 
the medulla, directed towards the peripheral parts 
of the section, just before the time of ceratiniza- 
tion and the replacement of the nuclei by vacuoles. 
During this growth, the nuclei remain in the median 
region of the barb and thus secure the central 
arrangement of the vacuoles, shown later in the 


Fig. 1. 


—. 
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completed feather. As a modification of this type 
of development, the medullary cells of the grey 
feather appear to undergo a more frequent division 
during growth, and it may be assumed that the 
growth of the oell-plasm is not limited peripherally. 
The structural arrangement of the medullary cells 
in the grey feather corresponds in general to that of 
most typical bird-feathers without structural blue 
colour. The cell-mosaic in the ‘normal’ green budge- 
rigar, and in many other green and blue feathers, 
seems to be the outcome of continued growth and 
retarded cell-division. 
LUDWIG AUBER. 
Department of Zoology, 
University of Edinburgh. 
June 12. 


*“Vererbungestudien am Wellensittioh’’, Zunoh, 188 ff. (1932). 
* J. Sol Hiroshiona Unis. Ser. Bl, 3, 149 (1985). 
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Insects in Aircraft 

THae” has, during the past months, been talk of 
an alternative air route, via Africa, to India and 
Australia. The recent survey flight of the flying boat 
Guba has brought matters a step farther forward, 
and in the Daty Telegraph of June 22 Capt. P. G. 
Taylor, the pilot, is said to have expreased the 
opinion ‘“‘that as all the island bases fulfilled ex- 
pectations, there was no reason why an air service 
should not be started at onoe’’. 

I have been engaged for the past four years upon 
an investigation into the carriage of insects by air- 
craft arriving at Khartoum airport, and during the 
latter part of this period have been studying the 
question in relation to disease, particularly malaria 
and yellow fever. The resulta are shortly to be 
published in the Bulleten of Bniomological Rasearch. 

In view of the present situation it would seem to 
be a matter of some urgency to pomt ont oertain 
facta that are perhaps not so widely known or appre- 
ciated as they might be. 

In Africa and South America the areas of endemio 
yellow fever have been shown, by means of the 
mouse protection test, to be considerably greater in 
extent than was realized, even a year ago. In Africa 
in particular the area has been extended by recent 
findings considerably farther east, and sacoordmg to 
Findlay’ may quite pesibly be found to extend to 


the Abyasmian foot-hills. 

The aeons by Shannon, Whitman and Franca’ 
of the existence of the virus of ‘jungle’ yellow fever 
in the mosquitoes Aedes leucooslasnus and 
Shannon, Hasmagogus capricorni Lutz, and certain 
Sabethme species, and of the ability of the two 
former to transmit the virus by bite; and by Findlay 
and MaocOallum? of the possibility of _infecting 
monkeys with yellow fever via the alimentary canal, 
together with the fact that the virus, if introduced 
into the body oavity of the cockroach Blatella 
germanica L., keeps ita activity, at 19° C., for at least 
15 days, have lent additional significance to the lista 
of insecta that (a) are able to transmit the virus of 
yellow fever by bite, and (b) although unable to trans- 
mit by bite, eas retain the virus in their 
bodies for varying periods of time. These lists are 
steadily bemg added to, and the evidence deduced 
therefrom is reinforced by epidemiological evidence 
collected during field investigations of recent out- 
breaks of ‘jungle’ yellow fever. 
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The resulta of recent research upon insecte o 
lected from aircraft have shown a surprisingly lar 
range of families and species. More than 2,000 a 
craft were examined at Khartoum airport duri 
the period July 1935—-Angust 1988. Inclndmg u 
identified specimens, 146 species of insects, number 
1,960, were collected. If all imens of Mus 
domestica and M. sorbens be included, the total wou 
be nearly 3,000. 

Including Musca spp., the great majority of aer 
planes contained insects ; excluding Musca spp. | 
aeroplanes contained insects, distributed fairly oven 
over every month during the three-year period, with 
alight increase during July—October. The averaj 
number of aeroplanes per month containing insec 
(other than Musca spp.) for the three years was 5-1 
with a maximum of 9'5 and a minimum of 1:33. Fo 
species of Anopheles, one of Theobaldia, three 
Mansonia, six of Aedes, including two A. ægyt 
taken at Malakal, and four of Culer were found. TI 
significance of the list is not confined to mosquitoe 

In view of the above fasta it would seem unwi 
to start an airline from or via Africa to India 
Australia until the problem of the control of i 
in aircraft has been solved. 

F. G. Sanu, Warrrrenp. 

Imperial College of Science and Technology, 

South Kensington, London, 8S.W.7. 
` June 22. 


1 Boper, F. L., Treas. Roy. Soo, Trop Med , 3, 207-822 (1088). 
3 Sobtence, 86, 110-111 (1088). 
` Narunn, 143, 280 (1939), 


Scientific Research in the Region of Mount Ev 


A RHOHNT communication in the press states tha 
an Indian scientific worker, Swami Prananabanands 
is proposing to lead a party of ten scientifico inveati 
gators to the Himalayas to study the geology 
anthropology, botany and geography of the regior 
He proposes to spend four months on the work at 
totel cost of £300. This news contrasts sharply wit 
the English attitude towards science in mountan 
exploration. hs : 

As Mr. N. E. Odell recently pointed out m NATURI 
of April 1, p. 545, the scientifico aspects of exploration 
with the exoeption of geography, have been sadly 
neglectedeby the more recent e itions to Everest 
Indeed, it is largely true that “such work .. . hæ 
been in no way encouraged, but rather discouraged, by 
thoee responsible both for their organization and ther 

ip”. From this stricture the Mount Everest 
Committee itself must be excused, for it has learnec 
from experience that it oan best discharge ita fomo- 
tions by choosing a leader and leaving everything 
except finance to~him. As the primary object of 
Everest Expeditions has been in the past the ascent 
of the mountain, it ia understandable that scientific 
observations have been made only with great 
difficulty. 

Expeditions to Mount Everest may have, as some 
believe, a spiritual sighifloance ; they may enhance 
British prestige; they may be of great interest ta 
arm-chair adventurers. These, however, to ‘cut out 
cant’, are not the real motives of the climbers, wh 
go either because it w fun or in order to satisfy 
psychological need of a purely personal kind. Though! 
the 1988 Expedition was organized with the most 
rigid economy and without ap to public funds, 
a vast amount of money has spent in earlier 
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ampts to reach the summit. It is ionable 
ether this i has been justified by the 
altas and whether even purely private expeditions 
be excused for letting alip such rare opportunities 
scientific research. Yet the only permanent 
alta of past expeditions have been the scrape of 
prime eee ee Oe ee 
eorologista, botanista, xoologists 

ista who have been moluded in Everest 

sause they happened also to be mountaineers. 
w much more satiafactory it would be if parties 
ich failed, through no fault of their own, to reach 
mir objective, could bring beck with them the 
alta of organized scientific work. 

t has-been argued that this could be more easily 
ne on other high mountains. The geology of the 
arest district must be studied in the district itself, 
d the same might be eaid of many other sciences. 
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(d 
Of the more general subjects, I am informed that there 
is no place more suiteble for hysical studies. As 
for physiology, I am unaware of any place at which 
ratory could be erected at so great an altitude 
and in such convenient touch with greater altitudes 
still. 

It is possible that many years may pass before 
the Tibetans allow m within their borders the 
representatives of a civilization of which are 
comprehensibly suspicious. This time might well be 
occupied by the planning of research and of its 
financial support, m order that, if and when an 
opportunity occurs, no time need be lost in putting 
the plans mto operation. 
RAYMOND GREENE. 


8 Upper Wimpole Street, 
London, W.1. 
June 27. 


Points from Foregoing Letters 


. V. APPLETON illustrates the characteristic varis- 
n of the ionospheric F, region ionization throughout 
ə year by curves of critical cy for stations 
similar latitude in both . The curves 
b adjusted to relate to constant solar activity. They 
ow fairly detailed correspondence between ionizing 
diation and solar activity. 


nds of nitric oxide in association with the well- 
cogni od features of the night-eky spectrum. He 
ggests that much of the night-saky radiation 
iginates as low m the atmosphere as 25 km. and 
at the absorption of coamic rays may be responsible 
r much of the energy of the light of the night sky. 
J. V. Dumworth has constructed a coincidence 
mter with an electrical resolving time variable in 
o range 10-’ sec. upwards for the determination of, 
all radioactive half-value periods. The method of 
periment hgs yielded values of 1-50 x 10°‘ sec. 
hd 8 x 10 a0. respectively for the periods of of 
dium O’ and thorium C. Information has also been 
ptained concerning time-lags occurring in a Geiger 
punter between the formation of the primary ionixa- 
ase ents eo appi 
o voltage drop acroas the counter 


Sir Richard Paget pomta out that a t 
stance, and tly apparent mize, 

2 the angle of convergence of the eyes. We ‘see’ 
i h our brains ; our eyes are only soouta—on whose 
(inter alia) the brain models its own 
nree-dimensione image. W. McEntegart states that 
odustion of a ‘squint’ stereo-image (without stereo- 
rope) does not require left-right reversal of the 
areo-photograph. The reduction in size of the squint 















io axes at a point nearer to the 
si than the object viewed. 

The blastogenic hydrocarbon 8: 4- yrene has 
pen. found by J. C. Mottram to increase growth- 
ate of Paramecium. -Optimum conditions for growth 
hust he provided. The cultures must be kept in the 
ark and all tions carried out behind a 2a 
Vratten filter. Stamulation of growth was observed 
hen the dilution of was one in & million. 
colloidal preparation of benxpyrene was used. 


~ 


The distribution of fluorosis in India and in 
England is considered by D. C. Wilson, and the 
finding of dental fluorosis m Oxfordshire and Bedford- 
shire is recorded. 

W. H. Golightly and Lil. Lioyd demonstrate a 
seasonal grading in size in the flies breeding in sewage 
bacteria beds, the insects being largest in mid-winter. 
Temperature and competition both influence sise, but 
the former is the conditioning factor and a rise of 
1° 0. in the monthly mean temperature entails a 
reduction of about 1-2 per cent in wing length. 


P. Deraniyagala records the discovery of a Kemp’s 
loggerhead at the Azores, @ wider distribu- 
tion for this turtle than has been hitherto known. 
H. W. Parker discusses the relation of this find to 
that of other individuals of the species found recently 
on the coasts of Great Britain. Deraniyagala suggests 
that there is a doubt as to the valid name for this 
species, but Parker does not agree that „any change 
oes 

to L. Auber, differences in the colour- 
shades of budgerigar’s feathers are due to the 
cell structure and distribution of melanin in the 
barbs. Blue colours are produced by centrally 
grouped melanin granules reflecting blue due to 
cloud portions of the medullary cells ; 
grey 1s uced by scattered melanin in medullary 
cells w there is no large peripheral cloudy 
area. ; 


F. G. 8. Whitfield points out that insecta other 
than Aedes agypts L. have been implicated in the 
transmission of yellow fever under natural conditions, 
and that recent researches upon insects collected 


or via Africa to India and Australia would be inad- 
visable until the problem of the control of insecta in 
aircraft has been given further consideration. 

R. Greene points out that scientific research in the 
Everest region has been either neglected altogether 
or pursued under greet difficulties duritg past ex- 
peditions to the region. He believes that the 
time has come for the organization’ of a scientific 
expedition. 


ae OG Re ie aa y 
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RESEARCH ITEMS 


Causes of Deafness 


Ir has been estimated that 10 per cent of the popula- 
tion of the United States have impaired hearing. A 
study of the condition has been made on 487 children 
in the Pennsylvania School for the Deaf. The in- 
vestigation was undertaken by the Offloe of Child 
Hygiene Investigations of the United States Publio 
Health Service and the heal Research Laboratory 
of the Abmgton Memorial Hospital. A preliminary 
account of resulta is published by Drs. W. Hughson, 
A. Oioceo and O. P (Arch. Otolaryngology, 29, 
408). Audiometric records were made for air oon- 
duction and also for bone conduction. In a large 
proportion of cases the diagnosis was hereditary deaf- 
noss and otosclerosis. A high correlation m auditory 
acuity between the two ears was found, and sex is 
not a significant factor. Fifty-four per cent of the 
children were said to be born deaf. Deafness develop- 
ing later (generally before six years of age) was attri- 
buted to many pethological conditions, meningitis 
causing 17 per cent and together with trauma of the 
head, measles, otatis media or scarlet fever accounting 
for nearly half the cases. There was no apparent 
association between the auditory threshold and the 
stated cause of deafness, but the close resemblance 
between the auditory threshold pattern of children 

uped to er according to cause and age of onset 
t dinates ga rtance of the biological constitution 
as a factor in the causation of deafness. The same 
authors in another paper (Human Biology, 11, No. 2) 
have made & statistioal study of auditory acuity m 
forty pairs of siblings from the same material. In 70 
per cent of cases both siblings were said to have been 
born deaf, in three cases both were deaf from the 
same diseasé, meningitis or whooping cough. The 
cause of deafneas was different in only nine of the 
forty pairs and the age of onset was different for only 
nine pairs. e Auditory acuity therefore differs sig- 
nificantly leas between siblings than between non- 
siblings. 


A Reclassification of the Dragonflies 

Ix the Australian ist, 10, Pt. 2, 30, November 
1938, there is published the first part of ẹ compre- 
hensive on the above subject by the late R. J. 
Tillyard. At the time of his death the author was 
engaged upon a new olassification of the order 
Odonata and had almost completed two parts of 
this work. It is due to Lieut.-Colonel F. O. Fraser 
that this contribution has been enabled to be pub- 
lished, since he has corrected it where necessary, 
added notes and a preface and completed the work 
so far as has bean poasible. Although the paper was 
very incomplete at the time of its author’s death, 
it is abundantly clear that Dr. Tillyard had abandoned 
his former theory that the whole order Odonata had 
been evolved from a simple-winged rygopterous type, 
in favour of one advanced by Prof. ter, who 
holds that the two sub-orders of dragonflies had an 
independent origm from rygopterous and anisopterous 
types respectively. In the new grouping the extinct 
Protodonate are separable from the neta, or true 
dragonflies, in that they poasees a complete series of 
alternating convex and concave veins, including fully 


developed posterior media and anterior cubitus- 
the true dragonflies the two last-named veins ı 
usually entirely absent or only short basal remna 
of them persist in a few fossil representatives. 
effect, this new groupmg removes the Meganeuri 
from the Protodonatea and places them among 1 


` true dragonflies, with the consequent result that t 


old order Protodonata becomes reduced to a remne 
with three genera only. To these is added the ger 
Paloaothemss of Martynov which forms the m 
order Archodonata. The position of the Meganeuri 
among the Odonata is that of the moat primit: 
group, to which the gubordinal name of Meganisopt 
is applied. om 


Embryology of Fleas 


It appears that only five contributions have 
made to the subject of the embryology of fleas : 
are brief and. tary incursions into the probl 
Edward L. Keasel, of the Universıty of San Franci 
has deacribed observations which he has made on 










which lives in nests of the wood rat, Neotoma. 
actual mode of development proved to be easenti 
the same in these three forms and indicates that 
is most probably very little diversity in the 
among fleas as a group. The germ band is 
superficial and partially involuted at the time of 
differentiation of the mesoderm. The amnion ar 
serosa are formed by the o and fusion : 
the amnio-serogal folds,’ aided posteriorly by tl 
involution proceas. Segmentation is evident exten 
ally towards the end of the third day: a head : 
mix segments, thorax of three and am abdomen i 
eleven segments are described. Anterior and posteric 
mesenteron rudiments are in association with tł 
stomodeim and proctodmum respectively, and tł 
alg gf these invaginations pushes the rudimen’ 

fore them. The latter each proliferate to form tw 
latero-Ventral ribbons and, enclosing the remamin 
yolk mass, they give rise to the lining of the mic 
Intestine. BSirteen pairs of ocœlom sace are formed- 
one pair in the antennal t and in each of the firs 
fifteen segments posterior to the stomadsmal mvag 
ination. The author reframs from drawmg any oor 
clusions as to the phylogenetic position. of the flea 
until he has studied personally the ey c 
those insecta that are suspected of being most clogel; 
related to them. Only then, he claims, can it b 
certain that the same methods and interpretation 
have been applied to the different subjects and suc 
comparisons become worth while. 


a 


An Inter-generic Hybrid 


A sHORT paper by B. O. Mulligan (J. Ro 
Hort. Soc., 64, Pt. 8, 125-127, March 1930) 
nounces the appearance of a fertile hybrid betweer 
Gauliheria Shallon and Perneiiya mucronata. Thi 
hybrid is a pleasing garden shrub which bean 
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racemes of pearl:-white blooms in June, and the' 
name Gaulmaiya x Wisley Pearl is for it. 
Divect crosses between the two species mentioned 
have never yielded fertile -o ing, and the plant at 
Wisley is apperenthy a chance . Its morpho- 
logical and anatomical characters sare intermediate 
Between. those of G. Shallon and P. mucronata, whilst 
i raised from fruits of the hybrid show 
ion between the perenta. Gouliheria and 
ernettya are at present considered to be separate 
genera; but the close relationship demonstrated so 
effectively by this hybrid would be regarded by 
‘some investigators as evidence for their union in one 
taxonamic ‘group. 


Leaf Cuttings 
PROPAGATION of planta by means of leaf 

is often mentioned as a somewhat abnormal method 
of increase; but it is possible that most evergreen 
plants would to such a means of multiplica- 
tion. Leaf cuttings from gymnosperms have been 
struck, and W. Lloyd McOaskie, in a recent short 
paper (Gard. Chron., June 8, 1939) mentions successful 
` propagation from leaves of several other species. 
The difficulty appears to be the maptitude of the 
severed leaf to produce a bud. Roots are readily 
formed, and often a considarable en ean of caltns. 
Mr. MoCaskie has also in mh EEY 
by tbis callus. eee 
Osmanitus Forrests, and no buds were hap oe 
whereas a certain proportion of buds appeared on 
cuttmgs with normal callus. Young leaves form 
cellus at the base of the petiole much quicker than 
old foliage. It seems possible that when more 
practical details are known, propagation by leaf 
cuttings will offer a very economical means of 
Increase, as the parent plant is not greatly damaged. 


Gramhoppers ` , 

H. Kimasrapt (J. Genet., 37, 389—419) has crossed 
Chorthippus bicolor and Oh. bi . The hybrids 
are intermediate in most characters. The cytological 
behaviour® of the hybrids is abnormal in several 
respecta. The chromosomes are more slender and leas 
contracted, therefore the centromeres of a bivalent 
may not be brought close together. Asa Se ea 
normal disjunction may not take place at metap 
At anaphase the chromatids sometimes P ae 
together. The author believes that these abflormalities 
are due to a difference in the timing relationships of 
the spindle and chromosomes during mitosis or 
meiosis. Stractural such as inversions, 
deficiencies and translocations were indicated. 


Crosszing-Over Near the Centromere ° 


Iv is well known that the rate of crossing-over 
varies along the chromosome. Near the region of the 
centromere, crossing-over is lower and more variable 
than elsewhere. K. Mather (Genetics, 24, 413-435) 
uses an ingenious method of showing that low 
crossing-over is related to position, but variability 
and sensitivity of the rate of crossing-over to environ- 
mental factors is a property of the heterochromatin. 
Several inversions of the X-chromosome’ which 
included smaller or larger of heterochromatin 
were genetically studied. inversions contained 

in-& new order relative to the centromere. 
enever the genes were nearer than normal to the 
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‘centromere, the linkage value was reduced whether 
or not different ameunts of heterochromatin were 
adjacent to the genes. By treating the flies with heat 


the heterochromatin was near the distal end of the 
X-ohromosome. 


Fruit Pest Control in the U.S.A. 


W. P. Frovr has recently written an article on the 
control of codling moth E RA e 
cides other than lead arsenate (American FPrust 
Grower, February). Numerous attempts have been 
made in recent years to find a substitute for lead 
arsenate and several substances have been used with 
some success. Phenothiazine is sufficiently toxic, 
but ita solubility m water renders it almost useless 
except in arid regions. Cryolite is Paani equal in 
toxicity to lead arsenate but lacks the 
qualities of the latter. Moet success has been 
by the use of various preparations of fixed nicotine. 
The nicotine volatilizes alowly from these compounds 
and acte as & stomach poison rather than as a contact 
poison. Fixed nicotine ions have the ad- 
vantage that they contam no substances toxic to 
fruit or foliage, whilst the percentage of volatile 
nicotine remains sufficiently high to control aphides 
to some extent during the growing season. the 
other hand, they cannot be combmed with fungicides 
without some reduction m toxicity. Moreover, as 
their toxicity does not persist as long as that of lead 
arsenate, more applications are neceasary than with 
the latter. New forms of fixed nicotine are being 

uced by several different companies under trade 

rands and are finding & definite place in 
moth control. O. T. Snapp writes in the same j 
on the use of ethylene dichloride emulsion as & 
fomigant for the control of the peach borer. It has 
several advantages over paradichlorobenzrene. It is 
effective at low soil temperatures and therefore can 
be used late in autumn and early in spring when it 
is too cold for paradichlorobenzene to be effective. 
It is safer on young trees and more effective. The 
diluted emulsion, prepared by addifg nine parte of 
ethylene dichloride to one part of potash fish-oil soap, 
may be poured on the soil around the trees or sprayed 
on the trunks in concentrations varying with the age 
of the trees. 

4 

Evolution of the Earth’s Atmosphere 

Tm Meteorological Magazine of February, 1939, 
contains an article by the Astronomer Royal, Dr. 
H. Spencer Jones, on the evolution of the earth's 
atmosphere, based on the Norman Lockyer Lecture, 
delivered under the auspices of the British Association 
on December 6, 1938 (see also Narurm, Dec. 10, 
1938, p. 1019). Dr. Spencer Jones begins by 
explaining how it is that a gas molecule can escape 
away Into space from a planet if it has a radial , 
velocity above a certain critical value which depends 
upon the force of gravity, and therefore upon the mass 
and radius of the planet. Jeans has calculated that if 
this ‘velocity of escape’ is four times the mean 
molecular velocity, the atmosphere would be entirely 
lost in 50,000 yeard; if five times, the time becomes 
twenty-five thouaand million years. In the case of 
the earth, the velocity of escape—11]-+2 km./seo.— is 
six times the mean molecular velocity of hydrogen 
at 0°O., which apparently makes the atmosphere 
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s 
virtually immune from logs of hydrogen and stall more 
so for other gases. Nevertheless there is evidence that 
helium is being lost from the atmosphere. It is 
believed that this is the result of collisions between 
atoms of helium with atoms of oxygen that are in a 
metastable state, whereby the latter unload their 
energy as kinetic energy and so enable the atoma of 
helium to ire a speed of more than 12 km./sec. 
Another prob is to explam the relatively small 
amounts of nitrogen and neon in the earth’s atmo- 
sphere compared with their abundance in the sun and 
other stars, and the theory is advanced that these and 
other differences have arisen because much of the 
original atmosphere was lost into space during the 
period when the earth was very hot, the present 
atmosphere being made up partly of the remains of 


‘the original atmosphere, from which the lighter gases 


would have been entirely lost, and partly from gases 
evolved from the solidifying magma as the earth 
cooled. Another anomaly, the presence of free oxygen, 
despite the loas gomg on m the ing of igneous 
rocks, can easily be explained as the result of the 
break up of ee aes dioxide by vegetation. 


Tidal Effect on the Variation of Latitude at Greenwich . 


H. Spaxocse Jones has described the method for 
investigating the lunar tidal effects on the latitude 
of Greenwich, from the observations for latitude 
variation made with the Cookson telescope during 
1911-86 (Mon. Not. Roy. Astro. Soc., 99, 3; January 
1939). From the general formula, which gives the 


theoretical value of the effect on the variation pro- 


duced by the semidiurnal lunar tide, the effect for 
the latitude of Greenwich is easily derived and is 
0:0077 (1+ xy) cos 2%. The expression inside the 
brackets takes account of the elastic yielding of the 
earth, and its value acoordmg to W. D. Lambert 
lies between 1-1 and 1:2; ¢is the hour angle of the 
moon. The residuals of the observed minus tabular 
venith distances north for each group were used, the 
total number of plates employed bemg 4,558, and 24 
groups, corresponding to hour angles Ob to Ib, 1b 
to of, 22 to gb etc., were utilized. After various 
corrections the tidal effect, derived from the observa- 
tions, was expreased in the form (0-00507+ 0-00137) 
cos (% — 2°+ 15°). It will be noticed that the co- 
efficient in this case is smaller than the theoretical 
value, but the latter is reduced by the rise and fall 
of the tide in the Thames. A numerical estimate of 
the effect due to the tides in the river has been made 
and its amount is 0:0021” cos (2t-5-5°). The true 
lunar effect in the observations is, therefore, (000717 
+ 0-0018%) oce (2% — 8°+ 15°). Comparing this with 
the theoretical effect, it will be sean that the dif- 
ference is not of great significance. 


Computation of Total Solar Eclipses 

For about a century, Beasel’s method for mvesti- 
gating the circumstances of total solar eclipses has 
been used almost exclusively. This method is based 
on the geometry associated with the varying fanda- 
mental plane, the normal to which at any instant is 
parallel to the line joining the centres of the.sun and 
moon. M. Davidson has now described (J. Brit. Asi. 
Aasoo., 49, 299, June) a new method of dealing with 
the problem, in which the earth's 
as the plane of reference and oo-ordinates 
are used throughout, the origin being the apex of the 
cone formed by the tangents to the sun and moon. 
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In this way pointa on the central line of totality are 
readily computed. The author gives some com 
parisons of resulte obtained by his method with 
resulta caloulated, as in the Nautical Almanac, b 

the Besselian method. An interesting fact emaergea 
from his discussion; considering the degree -of 
acouracy with which the spherical co-ordinates of the 
sun and moon are known, Dr. Davidson shows that 
it is impossible to be certain of the position of the 
central line to an accurac ter than about a 
quarter of a mile when the sum’s altitude is about 20°, 
the uncertainty in the general case being proportional 
to the ocosecant of the altitude. The author proposes, 
in future papers, to disouss other eclipse i a 
by his method. 


Creatine as a Product of Methylation 


C.J. Kelly and H. H. Beard (J. Biochem., Japan, 29, 
155; 1989) injected parenterally various compounds 
containing methyl and methyl-amino groups into 
young rate to study their influence upon creatine form- 
ation and excretion in the body, with special reference 
to the methylation process involved: 87 control and 
105 experimental animals were used in the muscle 
studies and 44, each of whiah was its own control, in 
the urine studies. Their principal conclusions were 
as follows. (1) Compounds containing methyl groupe 
which were not known to be methylating agentas m 
the body did not influence creatine formation. (2) 
Those containing methyl groupe attached to nitrogen 
as in methylamine, methyl urea, prostigmin, mecolyl 
or caffeine increased creatine formation and excretion. 
(3) Methylating agents, such as methyl aloohol, 
methylamines, glycolio acid, and paraformaldehyde, 
also increased oreatine formation, and exaretion. 
These increases were similar to those obtained from 
& creatine precursor contaming the methyl group. 
(4) Methyl urea gave the largest increases in creatine 
exoretion of any compound injected. (5) Glycine, by 
hydrolytic deamination, was converted into glyoolic 
acid, which served as the normal meth i 
agent for glyoocyamine in creatine synthesis in the 
body. 

+ 
Oxides and Hydroxide of Gallium 

Ir was known that gallium oxide Ga,O, existe in 
two forms and a compound GeO(OH) has been 
reported, bit knowledge of the system Ga,O, ~ H,O 
has been Moomplete. A. W. La yer and H. R. 
Engle (J. Amer. Ohem. Soc., 61, 1210; 1989) have 
made 6 igs armas study of the system with the 
object of obtaining more exact information oon- 
cerning the phases which occur, their stability ranges 
and relationships, and their properties. Improved 
methods of establishing equilibrium with the aid of 
fused mineralizing agenta and of superheated steam 
in a bomb were used to supplement dehydration 
studies, and the X-ray patterns of the products were 
investigated. The existence of the two forms of the 
oxide and of GaQ(OH) was established, and in 
addition the compound Ga(OH),, the normal hy- 
droxide of gallium, was established for the Brest time. 
This result is of mterest since formerly the existence 
of definite hydroxides of many metals which normally 
tend to precipitate as hydroxides in a highly hydrous 
and gelatinous condition was doubted. Many 
examples of definite hydroxides have lately been 
established, and the extension of this result to 
gallium is therefore of some importance. 
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THE NATIONAL PHYSICAL LABORATORY 


HE annual inspection of the National Physical 
Laboratory was held on June 27, when some 
,200 technical representatives of industry fram all 
arts of Great Britain met to review the work of 
he Laboratory and the advances made during the 
rear. The visitors were received in the High Voltage 
saboratory by Sir William Bragg, chairman of. the 
3oard, Lord Rayleigh, chairman of the Executive 
sommittes, and Dr. ©. G. Darwin, director of thé 
weboratory. Numerous exhibits illustrating the mani- 
old activities of the eight departments into which 
ibe Laboratory is divided were available for inspection 
on. 
This year an opportunity was also provided on 
uly 14 for the staffs and post-graduate research 
ta of the physics, engineering, and related 
epartmenta of universities to visit the Labors- 
. On this occasion the visitors were received by 
the director, and a programme of exhibits embracing 
the more academic activities of the Laboratory was 
drawn. up for their benefit. 
The following exhibita, noted amongst those 
view, illustrate some of the current work done at 
Teddington. 


Prysics DEPARTMENT 


Tn the section of the Physics Department concerned 
with thermal problams a method of measuring the 
i of mica and other refractories at 
elevated temperatures was shown. Black-body oon- 
ditions are avoided by, rotating a disk of the 
material between parallel heating surfaces in which 
coaxial ecoantric holes permit rediation measure- 
ments to be made an the portion of the heated disk 
ee i aa The radiation from this 
y and deducted from 
the total in order to obtain the transmitted fraction. 
A method of avoiding convection currenta In measur- 
ing the thermal conductivity of gases is of interest. 
The gas is enclosed between concentric® cylinders 
maintained at appropriate temperatures and rotated 
together at a suitable angular velocity. 

The radium or emanation content of feebly active 
sources such as mineral waters or ores is measured 
with an alpha ray electroacope. The sample is 
obtained in aqueous solution and, in the case of 
redium determmations, allowed to attain equillbriam 
with ita emanation. The latter is then boiled off 
and pesed into an evacuated chamber connected 
with the electroseope ; ita activity is compared with 
that of the emanation from a known quantity of 
radium. 

Extensions to the Acoustics Laboratory have been 
made to carry out large-scale tests of the acoustical 
meulation of floors. A room with a massive floating 
floor has been constructed above ane of the sound- 
transmission rooms. An aperture 8 feet square in 
, the qentre of this floor is covered with the sample 
floor under test, and microphones m the upper and 
lower rooms enable the measurament of impact and 
air-borne noises via the test floor to be made. The 
determination of Joud-speaker response curves was 
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also demonstrated. The speaker is mounted in the 
open, free from any reflected disturbances, and fed 
with a constant input from a beat-tone oscillator 
the frequency of which is varied over the whole 
audible . A oalibrated microphone situated in 
front of the speaker ia.connected to automatic record- 
ing apparatus which traces the response curve. — 

An exhibit which hss had important 
applications showed the method which has been 
evolved for the measurement of the temperature of 
liquid steels, both in the furnace and at various stages 
after tapping. A high-temperature thermocouple, 
mounted on the end of a long tilting arm, is provided 
with a very light silica sbeath, and immersed for 
about ten seconds in the steel. A steady reading is 
attained within this time, and the thermocouple is 
then immediately withdrawn. The sheathing will 
stand up to a number of such quick immersions and 
is in`any event cheap to replace. 

X-ray investigations of the structural changes 
associated with fati of metals under a variety of 
types of streas are continuing, and work on single 
crystals is being resumed. [Electron-diffraction 
studies of the surface films of iron and zinc are being 
carried out in connexion with researches on corrosion 
undertaken by the Chemioal Research Laboratory. 

A gilimpee of an extra-mural activity in which the 
Laboratory is now ooncerned was seen when 4 
cinematograph film illustrating a short-circuit test on 
an oil-immersed circuit breaker loaded beyond its 
capabilities was shown. Under an arrangement with 
the Association of Short-Circuit Testing Authorities, 
the Laboratory ‘ia able to issue certificates on circuit 
breakers, which may be tested at one of the stations 
belonging to the Aasocistion. e 

The technique of preperation of high-voltage cable 
samples for puncture testa under impulse voltages 
was demonstrated in the High Voltage Laboratory, 
and the results of such teats were also shown. The 
layout of the lower stages of a large-capacity impulse 
generator, utilizing a four-cofumn assembly of the 
condensers and internal wave-tail and damping 
resistances, was another exhibit in this building. 

In the Photometry Section æ comprebensive in- 
vestigation of the recovery of the eye after transient 
exposure to a field of high brightness is in progress. 
The resulta with white light indicate that, even for 
foveal vision, a double mechanism of recovery i8 m 
operation, The I ta are now being extended 
to include colo conditioning and test flelds. The 
measurement of the brightness of a luminescent road 
sign, mounted on a photometer bench and activated 
by a ‘black’ ultra-violet lamp was demonstrated : 
samples of various fluorescent. and phosphorescent 
materials were also shown. 

Apperatus for the preparation of tungsten lamp 
colour-temperature standards was exhibited. In this 
work use is made of the fact that incandescent 
tangsten behaves, within the limita of the visible 
spectrum, as a ‘grey’ body. The radiation from a 
tungsten can, therefore, be oolour-matched 
photometri with that from a black-body furnace 
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_ the temperature of which is simultaneously deter- 
mined with an optical pyrometer. In practice, a 
substitution method is used in which a comparison 
aa is colour-matched first with the black body 
and afterwards with the standards. 


Rapio DEPARTMENT 


The meteorological radio-ounding equipment de- 
veloped in the Radio Department has now been 
arranged to record atmospheric humidity, in addition 
to temperature and preasure. A working. model of 
the cathode-ray direction finder designed in this 
Department for use in marine navigation was an 
attractive exhibit. The direction of arrival of algnals 
from æ model lighthouse and ligh in & marine 
panorams were indicated on the screen of a cathode 
ray tube, uated similarly to a compass dial. The 
position of the ship on which the visitor was assumed 
to be standing was henoe easily determined from the 
known positions of the tranamitting points. Trans- 
mitting equipment for ultrashort wave-lengths was 
also shown. This consisted ‘of a Class O amplifier of 
300 watts output working on 2 metres and a frequency 
doubler with a 50-watt output. 


METROLOGY DEPARTMENT 


An mteresting exhibit in the Metrology Depart- 
ment was an experimental pneumatic slip gauge 
comparator. This instrument measures the width 
a a ae tween the upper surface of a slip gauge 

orifice by determining the resistance of 
the narrow between them to the flow of air from 
the orifloe.. the width of the gap is changed 


of the gauges. This is measured by projecting the 
meniscus of a manometer on to a screen, where & 
movement of half an inch represents a difference of 
10-* inch in the thicknesses of the 

A highly sensitive calliper has been developed for 
use in ion with the of spline gauges 
for the propeller shafts and hubs of aircraft. The 
permissible tolerances on these gauges are exception- 
ally fine. The calliper may be used for pitch and 
diameter measuremente, and incorporates a small 
smoked glass disk on which the readings are recorded. 
An image of the diak & afterwards projected at suit- 
able magnification so that errors are readily observed. 

Testa on watches and chronometers are made 
regularly in this Department. The standard clocks 
used in these testa are checked daily against radio 
time signals from Greenwich, Paris and Hamburg, 
and also with the quartz ring oscillator clocks main- 
tained by the Electricity Department. In these com- 
parisons the clocks and the time signals are made to 
record on æ chronograph tor which is used 
to measure the small differences In time between the 
two. 


ENGINEERING DEPARTMENT 

Several exhibita in the Engineering Department 
were concerned with the improvement of the accuracy 
of tensile testa. A set of four secondary standards of 
Ting form which have been calibrated in a dead- 
weight teating machine have been obtained. These 
are of a special low-hysteresis steel and their maximum 
loads range from 8 tons to 150 tons. The load is 
applied along a diameter of the ring, and the resulting 
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extension or compression is measured by a sengiti 
built-in micrometer. By means of these rings th: 
ee E 
ately measured. Good agreement has been obtai 
in the case of the 100-ton testing machine in 
Department, between the stress as bad b 
indirect methods and as measured directly on 
proving rings. In the course of the indirect de 
mination, the measurement of the knife-edge di 
under load is made by swinging the beam anc 
balanoing the rotation imposed on a ray of light by t 
mirror fixed to & beam by an equal and opposit< 
rotation derived from another mirror on 4 carriage 
carrying knife-edges bearing on the column and the 
shackle of the machme. The optical system involve 
two reflections from the beam mirror, so that the 
distance between the knife edges on the machine i 
twice that between those on the optical carriage 
Improved extensometers for the measurement of 
strain in tensile tests were also shown. These alac 
employ an optical lever and are arranged for easy 
calibration by means of slip gauges. 






’ heaters 1 fb. 6 in. long at the ends; a 
heater 6 ft. long occupies the central portion. 
temperatures can be adjusted so that there is 
longitudinal flow of heat from the central portion 
and Hence the loss through the lagging may 
determined. 


METALLURGY DEPARTMENT 


Most of the investigations in the- Metallurgy' 
Department fall into one of two groups. One is 
concerned with steels, especially those mtended for 
use at high temperatures as in steam boilers, turbines, 
and superheaters. The other group deals with alloys 
of the two light metals, aluminium and magnesium, 
which are finding mcreasmg applications in the oon- 
struction of aircraft. The rolling mill is specially 
designed for work on light alloys, and the slow rolling 
of magnesium alloys was demonstrated? 

The results of X-ray investigations on the age- 
hardening of single orystals of an aluminium-copper 
alloy show that the initial stages of hardening ocon- 
sist in the separation of small groups of copper 
atoms from the mass of the orystals, the groups 
forming sheets along certain crystal planes. After 
being formed at a low temperature, a short heating 
causes them to di r, and the alloy loses its 
acquired hardness. tinued heating leads to the 
formation of larger groups, and the hardness again in- 
creases. Fmally, a second crystalline is produoed. 

The vacuum creep units care py ts 
in the range 350°-050° O. have been used to study 
the mode of deformation of pure iron and of steels 
with various carbon contents. A modified creep unit 
for the examination of the effect of steam and hydro- 
gen on the deformation of molybdenum and plain 
carbon steels is now under construction. Apparatus 
for studying the action of superheated steam on steels 
under constant stress was also shown. The steel 
specimens are in the form of hollow thimbles, stressed 
ee ee ee 
maintained at a constant temperature by e 
heating in a regulated atmosphere. After the experi- 
ment, the scale formed on the steel is measured and 
examined microscopically. 
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AERODYNAMICS DEPARTMENT 


[he Aerodynamics Department was found to be in 
tate of considerable activity and ion. Ina 
b. tunnel the measurement of the flutter deriva- 
es on an aerofoil is effected by imparting an 
uMatory motion to the aerofoil via a nickel tube, 
d recordmg the driving torque by an electrical 
thod which depends on the change of permeability 
nickel with streas. A systematic investigation of 
3h oscillatmg forces is in hand, in the first instance 
aerofoils. A small water tunnel has been con- 
moted for o the nature of the transition 
hm laminar to turbulent flow. An ultra-microscope 
les the flow to be observed in detail by rendering 
le extremely minute particles in the water. 
overall stability characteristics of a model 
roplans are being studied by obeerving ita be- 
viour In a wind tunnel when supported with a 
stricted number of degrees of freedom. If this 
sthod can be developed to a satisfactory state, it 
the greet advantage that experiments of this 
d can be made in any ordinary wind tunnel and 
not demand special apparatus. The measurement 
i 
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of gusta has been made for some time on high towers, 
but this is obviously limited to certain sites and 
altitudes. A gust recorder which has been designed 
for attachment to the cable of a kite balloon waa 
exhibited. This will enable a much more extensive 
exploration of gusts to be made. Difficulties connected 
with the movement of the supporting cable have yet 
to be overcomes, however. 


WILIAM FROUDE LABORATORY 


In the William Froude Laboratory, testa of a model 
hull fitted with propeller, shafting and internal 
driving motor were being made in the Yarrow tank. 
The method of obtaining the propulsive efficiency 
and the interaction between the hull and the pro- 
peller were explained. In the new tank, rolling tests 
were being made on a model under way, and the effect 
of various keel and hull shapes on the decrement of 
the roll was demonstrated. Research on the pre- 
vention of cavitation is in progress in this Depart- 
ment, and in the propeller tunnel this phenomenon 
was ibited, using stroboscopic illumination con- 

from the propeller shaft. 


INTERNAL STRAINS IN SOLIDS 


CONFERENCE on “Internal Strains in Solids” 
was held at Bristol on July 11-13 under the 
int auspices of the Physical Society and the Uni- 
waity of Bristol. Of the number of subjects 
poussed, it will only be possible to mention a few 
re. Most of the papers presented to the conference 
il be published in a special number of the Pro- 
edungs of the Physical Sootety which it is hoped will 
f lice adr 
was a discussion on the nature of slip in 
peal yaa While there was by no means general 
t, the following picture of the process 
buld perhap? find a certain number of supporters : 
Slip takes place through the passage through the 
‘ystal of ‘dislocations’, in the sense in which the 
ord is used in the theories of Q. I. Taylor, Orowan 
id Polanyi. The dislocation theory pietures o 
wje crystal as an elastic medium having the 
1es0retical yield point and no plastic properties ; the 
1eoretical yield point is the stress required to pull 
ne plane of atoms over the next all at once, and is 
any thousands of times higher than the yield 
omts of hard’ metals. Aoocording to the theory, 
owever, if the crystal contains any dislocations at 
land in practice it always does—the crystal will 
ave & very much lower yield point, because the 
islocations can move easly through the 
The rate at which a crystal will yield under stress 
iay be determined, according to Orowan, by one of 
wo factors: (1) the rate at which new dislocations 
re formed; (2) the rate at which they move under 
ne external streas. Orowan believes that in general 
he second factor is the important one, and that the 
ield point is the stress at which the dislocations 
1ove fast enough to give observable slip. 
As regards the origin of the dislocations, it is 
elieved that they are formed at special spots in the 
rystal where the stress is particularly high. Thus 
Tegularities in the crystal have two roles: to make 


possible the formation of dislocations, and to hinder 
their motion. Thus if (1) determine ee ea 
glide, irregularities may soften the 

(2) determine it, irregularities may harden it. Orowen 
gives evidence to show that both cases may occur in 
practice. 

It was suggested that glide starts by the formation 
and motion in a given crystallographic direction of a 
dislocation of atomic dimensions; but that as soon 
aa the stress reaches the point at which a dislocation 
can move at all rapidly, the heat developed would 
cause a dislocation of much larger order of magnitude, 
giving the macroscopic slip bands observed. 

As regards the factors resisting the motion of a 
dislocation, Peierls’ paper shows that a finite strese 
is required to move & dislocation even in a perfect 
crystal; thus (in contradiction to G. I. Taylor’s 
hypothesis) a t crystal Sontaining just one 
dislocation have a finite if small resistance to 
shear at a low enough temperature. 

The much. greater resistance to the motion of 4 
dislocation in an age- or work-hardened material 
must be due to deviations from the ideal lattice. 
Two hypotheses are possible: (1) that the disloce- 
tions are stopped at surfaces of misfit between 
crystallites; (2) that the motion of dislocations is 
impeded by the presence of internal strains. ae L 
Taylor's theory makes use of both h 
fe E N E E 
of misfit in the lattiog; but this does not lead to 
any resistance to shear, because it is assumed that 
new dislocations can always be formed at surfaces. 
The hardening comes from the fact that the strain 
around the stuck dislocations prevents new dis- 
locations from moving.) If c, is the internal shear 
stress at any point in the lattice, the directions of c, 
will be random. Thus at some points along the 
length of a dislocation the dislocation will be 
one way, at other pointa im another; and for the 
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dislocation to move in a definite direction, the 

external streas o must be greater than o, at all points 

the dislocation. Hence the cbearved yield point 
d be of the order of the mean valus of oy. 

a There was & discussion of the mechanism of 
precipitation of one phase from another, and of the 
cause of precipitation ing. Prof. R. Becker 
emphasized that in alloys m which the degree of 

ion is emall, the time taken to form 4 
nucleus will be long, because a amall nucleus will be 
unstable owmg to surface tension, and will usually 
evaporate before it can to & size at which it will 
be stable. Thus on cooling an alloy, the precipitation 
is not so rapid on first entering the two-phase region 
as at a lower where the degree of super- 
saturation will be greater; and this ia so in spite of 


- the very rapid drop in the diffusion rate as the 
temperature 


is lowered (cf. R. Becker, Ann. Phys., 
82, 128; 1987). 

The distinction was emphasized between precipi- 
tates which bave broken away from the parent 
lattice and form a new phase, and the smaller nuclei 
or ‘knots’ which are formed in the parent lgttice, 
without breaking away. A thermodynamical equili- 
brium is poasible between such knots and the original 
solid solution, and probebly exists in duralumin. ` 

In cases where the two phases have widely differing 
lattice paramsters, it may be impossible for a stable 


~ 
co 


POPULATION PROBLEMS 


OHARAOTERISTIO of the admirable series of 
studies issued by the Social Saience Depart- 
ment of the University of Liverpool* is ther attempt 
to foresee the problems whioh social and economic 
tendencies are presenting to-day and to indicate 
measures which might be taken either to solve them 
as they arise or to prevent them becoming too m- 
tractable. The latest addition to the New Merseyside 
Series ig no exception. In this survey of the popula- 
tion problems of new estates, with ial reference 
to Norris Green, Mr. Norman Williams indicates the 
difficulties caused im such districta by a failure m 
human understanding, together with a serious lack of 
co-ordination between the Ne dent departments of 
the local authority 1*the early stages of development. 
In regard to the provision of schools, for example, 
oe A r a a e present 
local government, an entirely new area 
ee ee ee E A l p aa 
numerous departments, out of touch with the estate, 
often acting independently eee Cheer 
tion to each other. 
The acute problem of school TE E TT in 
Norris Green resulted directly from the policy of the 


` Housing Committee, but it waa left to the Education 


Committee to solve. Mr.’ Williams indicates some of 
the serious consequences of this lack of foresight and 
co-ordination: the exclusion of children from infantes’ 
echools until they were considerably beyond the 
normal age ; the very frequent transference of pupils 
from one department to a higher; the unusually 
large clasees (up to fifty-six), first in the junior schools 
and then in the senior schools. Accompanied by 
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nucleus of one phase to form in the lattice of è 
other, without breaking away; the energy requir 
to expand or compress the nucleus is too great, 
that precipitation would lead to an imerease in 1 
free energy. Thus any stable nucleus must alrea 
have broken away from the parent lattice. It w 
suggested, however, that the stram energy would 
lees if the nuclei assumed a plate-like shape; a 
that this might be the cause of the segregation 
copper atoms on the (100) planes of the alummn 
lattice observed by Preston m single crystals 
copper aluminium alloys. mS 
Prof. W. L. Bragg described a theory of t 
structure of a cold-worked metel. The boundar 
between the crystallites of a metal must in gene 
be mobile at room temperature; it was 
that these boundaries are not frozen in ion b 
are in dynamical equilibrium under surfo 
tensions. Thermal fluctuations will cause the 
boundaries to wave about, and will lead to t 
gradual disappearance of the smaller crystallit- 
Thus if a metal is thrown into an amorphous ate 
by cold-working, it will rapidly self-anneal up to 
certain coarseness of crystallite size, characterim 
of the temperature, beyond which f point orystalls 
growth should be very slow. According to the 
eS PE DOERR R Ee ae 
M. 


OF HOUSING ESTATES 


these features has been a steady decline in number 
children seeking admission, has resulted in 
steady decrease in the mean age of admission in 
infants’ achools, and it is anticipated that within tv 
or three years sufficient spare room will be availak 
in most infante’ schools in Norris Green for t 
aa p 
Mr. Wiliame, , is not content with direc 

ing attention to the mistakes of the past and t! 
disastrous consequences of lack of scommodati 
and large classes for a few obildren. He is equal 
concerned with the future. The figures he quot 
mdicate that the big fall im school populatii 
will be gooompanied by & big rise in the supply 
juvenile labour, and since the local demand for labo: 
ahows no signs of increasing, a big morease in u 
employment is to be boys e 
girls. It is pointed out that among male adult 
unemployment rose from 9 per cant in 1930 to 22 p 
cent in 1987, the actual increase in numbers ber 
550. In 1937 there were about 1,200 unmarried m 
of more than nineteen in Norris Green, a whit 
is expected to increase to 1,500 by 1942 and 2,1( 
in 1947. The chances of these men obtaining emplo. 
ment are not encouraging and there is the proape 
of about 1,400 of them being unemployed m 19432. 

Transport provides another example of a proble 
created by the Housing t and left 
another Oo tion t to solve. TP 
amount of work in the locality is limited and tP 
extra workers, if they obtain employment, must fir 
it at a distance and will need conveyance. It is doub 
fal whether the present extended services nufbet th 
need, and by 1947 it ia powalble there will be « 
increase of more than 50 per cent. in those using ti 
combined bus and tram services. 
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iqually on the question of housing itself, Mr. 
liams pointa to past mistakes and to errors which 
fuire correction. In the early stages roads were 
made, there were no shops, several houses were 
thout light ; public halls, cinemas, baths, libraries, 
d.welfare centres found no place in the schemes. 
ith few exceptions all the houses in the earlier 
micipal housing estates have three bedrooms, with 
Ð result that there are both empty and over- 
ywded bedrooms even in the same street. To-day 
Norris Green there is little relation between the 
ueg supplied and the acoommodetion required. 
rere is no suitable accommodation for the majority 


ordinary working-class families of seven persons, 
id none at all for those of more than seven. 
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Similarly, the absence of accommodation for young 
couples when they marry is driving them to find 
accommodation Ceol Had the local authority 

more attention to the social needa of the people 
in the early days the number of removals would have 
been considerably leas. 

The study shows conclusively the important con- 
tribution which the sociologist might make to the 
rectification of past errors and the prevention of 
similar mistakes in thd future. It is an admirable 
illustration of the type of study for which there is 
indeed great need and which might well arrest the 
attention of scientifico workers, as that of the local 


authorities primarily responsible for the housing 
estate. 


ATMOSPHERIC POLLUTION 


HE twenty-fourth report on “Atmospheric 

Pollution” issued by the Department of Scientific 
id Industrial Research appears in a new format and 
. two volumes, namely, the rt on observations 
p to March 81, 1938 (H.M. Stationery Office, 28. net) 
ad the other a lement giving deposit tables over 
1e same period Btationery Office, 4s. 6d. net). 
his arrangement will be a convenience to those who 
re interested in the general resulta rather than the 
stual obeervations. These show that there has 
een a tendency for the air to become cleaner. Again 
ardiff provides the lowest figure for sooty matter 
nd many will learn with surprise that the London 
ree, provides some of the worst figures. Greenwich had 
be greatest number of days with heavy smoke haze. 
itoke followed next and then Victoria Street, London. 

P a ee ee 
erms how fogs are formed. In t Britain fogs 
re sgaid to be caused either by water dropleta m the 
mosphere or by smoky particles. The water 

in a fog are only a few thousandths of a 

in,diameter and for this reason the sun, 

f visible, appears as a white disk. In a smoke fog, 

articles are smaller and the sun therefore appears 

‘ed because the smaller smoke particlés scatter light 

of shorter wave-lengths but not the longer red wave- 
engtha. e 

Tt appears essential, the report continues, in the 
‘formation of fog that the air should contain very 
small particles on which the water condenses, for 
axample, sea salt and nitrous and sulphuric acid. 
The other essential condition for the formation of a 
water fog is that the temperature of the air must 
be cold enough for condensation to take place. A 
high wind may prevent fog. but some wind is easential 
so that the air can be oooled rapidly. 

During condensation fogs, there is usually at a few 
hundred -fegt above the ground a layer where the 
air is warmer than the air below. On a nearly calm 
day thie layer of warm air forms a kind of lid or 
ceilmg below which fog forma. The formation of 
this layer is an important link between a amoke fog 
and a water fog. 

Smoke escaping from an ordinary chimney is 
ocoongpanied by hot gases which carry it 
and the smoke particles may then meet an upper 
air current which carries them away. If, however, 
they reach a layer of air which is as warm or warmer 
than themselves, they cannot escape through this 


w 


ceiling. If the ceiling is well above the tops of the 
and there is not sufficient wind to 

off the smoke, it collects between the osiling and the 

ground; we may then get what is known as a ‘high 

fog’ where the accumulation of smoke occurs in a 

layer above the house-tops of the city leaving the 

air in the streste comparatively clear. Should the 


level of the ceiling be low enough, smoke accumulation | 


case which might occur, it may make the matter 
clearer still. Supposing that over a city like London, 
the wind fails completely up to a height above which 
the smoke cannot penetrate. The result of this will 
be that, after a few hours of a winter's day, the city 
will be covered by a pall of amoke, and this will get 
darker as the smoke accumulates overhead until the 
equilibrium is established between the rate at which 
the smoke icles settle out of the air on to the 
ground. houses and that at which they are 
poured from the chimneys. Ultimately, under such 
conditions the soot fall m the city would be just 
equal to the sdot emitted from the chimneys; but 
a this oondition could be reached, the city 
bly be in complete darkness and life 

Pe eee asa practically imposible, because not 

ae ei the smoke accumulate but also other 
producta of combustion, such &s carbon dioxide and 
sulphur dioxide. Wind is therefore of vital importance 
as the principal scavenger we have to rely upon to 
protect us from the smoke which we ourselves produce. 

“The amoke fog of our large cities is sm & 
leoi filate-on Lhe part DÈ the eaivendiue Torje 
of Nature, which we rely upon to clear away the 
amoke, Be A PAA We fe ee ODON oun earns 
and rivers to carry away our sewage. 

“Bo far as condensation or water fogs are concerned, 
‘our cities are leas likely to suffer from these than the 
surrounding country. This is due to two main 
factors, first that the air over the city is warmer 
than that in the surrounding country, while the 
drainage due to the provision for carrying away rain 
from roofs and streeta is such that the ground is very 
rapidly dried up even after rain and has little 
opportunity of contributing to the water content of 
the air in contact with it.” 

Bey ses an oe ui fo 
chance forces of Nature to sca our atmosphere 
and maintain tolerable urban conditions. 


ae et ee M 
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FELLOWSHIPS FOR SCIENTIFIC AND MEDICAL R 


LEVERHULME RESEARCH FELLOWSHIPS 


HE following Leverhulme Research Fellowships, - 


tenable for varying periods up to two years, 
have recently been awarded for the reasearch indi- 
cated: T. Burton Brown (Armenian archmology in 
eg reap eee nie periods); W. H. B 
lecturer in economic history, University of 


Birmingham (India and British economic policy in 
the pest century); Dr. W. Cule Davies, lecturer in 


chemistry, University College, Cardiff (studies of the 
organic compounds of nitrogen, phosphorus and 


arsenic); Dr. R. M. Davies, lecturer in physica, 
University College, Aberystwyth (experimental a 
vestigations on turbulent flow in an air-témnel); R 


Dennell, assistant lecturer in sxodlogy, Imperial 
College of Science and Technology, London (structure 
and physiology of the luminous organs of Atlantic 
jeg orn Crustacea); Prof. G. R. Driver, professor 
of itio philology, Oxford ( e and customs 
of the Semitic East); Dr. R. reader in 
anthropology, University of London (social structure 


ETER Diyaan ia lecturer in A 


(a study of reaction kinetics in solution) ; Dr. F. D. 


, investigator, Research Group, Polttical 
and Economic Planning (a survey of the social rela- 
tions of scientific reasearch in Great Britain); Dr. 8. 
Maccoby, assistant master, Wolsmgham Grammar 
School, Bishop Auckland, Durham (the character and 
influence of Radicaliam, 1768-1832); Dr. E. B. 
Maxted, special lecturer in catalysis, University of 
Bristol (studies in catalyst poisoning) ; D. A. O’Duffy, 
research and@ development assistant, Bahrein Petro- 
larm Company (lubrication problema at high tem- 
peratures and pressures); Dr. A. H. Smith, reader 
m English, University of London (scientifico methods 
of dealing with damaged, im ect and illegible 
medieval manuscripts); L. F. Taylor, late research 
lecturer in Indo-OChinese ethnography and linguistics, 
University College, Rangoon (an ethnographioal and 

survey of Burma); Mies M. L. Tildesley, 
chairman of the Comité de Standardisation de la 
Technique anthropologique, London (definition, 
measurements and classification of anthropometric 
characters); Dr. W. A. Waters, lecturer in chemistry, 
University of Durham (mechanisms of reactions in- 
volving free organic radicals); Prof. E. L. E. Wheat- 
croft, professor of electrical engmeering, University 
of Leeds (mechaniam of development of eerie 
sparks with reference to lightning discharges) ; 
D. Whitelock, fellow and tutor in the English 
St. Hilda’s College, Oxford (an edition of the Historia 
Eliensis, Parts I and IT). 


ROCKEFELLER TRAVELLING FELLOWSHIPS IN 
MEDICINE , 


The following Rockefeller travelling fellowships 
have been awarded by the Medical Research Oouncil 
for the academic year 1939-40: G. Blackbur, 


demonstrator in anatomy, 8t. Bar 
pital, London ; Dr. J. O. Dick, assis 
University of Glasgow and Glasgow ` 
Dr. J. L. Henderson, assistant, Dep 
Life and Health, University of Edin 
Uiimgworth, resident medical assisi 
TE pea Hospital for Sick Ohildre 
don; R. M. Kark, forme 
in pathology and registrar to medi 
fo Hospital, London; E. P. 
assistant, Department of & 
Ee Medical School, Londt 
All these fellows propose to work 
United States. 


~ 


` TRAVELLING FELLOWSHIPS IN ” 


The Medical Research Counci 
Dorothy Temple Cross Research Fe 
I to st 
, duri 
year 193940: Dr. B. R. Hen 
ascistant physician, 8t. Thamas’s H 
A. H. M. Siddons, chief assistant, 
Department, 8t. George’s oe 
J. M. Vaizey, medical first assistaz 
London Hospital. 


Brrr FELLOWSHIPS 
Beit Fellowehipe for Scientific R 


awarded as follows : Extensions of fel 
satisfactorily held for ons year to: | 
for the contmuation of research on a 
in relation to hydrocarbon ocombus 
direction of Prof. A. O. G. Egerto: 
Michiels, for the continuation of : 
flagion of uranium by neutrons, unc 
of Prof. GQ. P. Thomson. New fellow 
one year but renewable for & seoor 
„ior research on hybrid 
under direction of Prof. ae 
Pielou, for research on the olfact 
Insects, under the direction of Prof 
A. L. G. Rees, for research on. proble 
chemical nature concerned with 
germanium, under the direction of 
Briscoe. 


UNIVERSITY EVI 


SHaviretD.—The followmg app 
been made: Dr. R. D. Haworth, 
chemistry, in succeasion to Prof. 
resigned ; Dr. Wilson Smith, to the « 
logy, In suoceasion to the late Prof. . 
Dr. Brynmor Jonea, at present a lectu 


of Glass Technology. 
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»>CIENCE NEWS A CENTURY AGO 


Railway Progress in 1839 


Ix ite monthly notes on Railway the 
Keil Engineer and Architects’ Journal of July 1839 
eferred to some twenty British lines. It recorded 
he opening of the Eastern- Counties Railway from 
Shoreditch to Romford on which the rails had been 
eid to a five-foot gauge “‘which without greatly 
«mcreasing the weight of the engmes, gives them great 
nechanical advantages’, and the opening of the 
ondon and Croydon Railway. Much work was being 
lone on the Birmingham and Derby Railway; an 
xperimental trip had been made on the Manchester 
and Leeds Railway on which it was caloulated “‘that 
the expence of travelling in the third-class carriages, 
which are open and ee with seats, will not 
xxceed one penn renar eda A na ion of the 
York and North d Railwa been opened. 
Gy bisa GF tile etd Other Wee He roa honed “a 
direct communication will be opened next year from 
Newcastle to London’’. Two further sections of 12 
and 8 miles respectively had been opened on the 
London and Southampton Railway leaving only 
eighteen miles, viz., the distance from Winchester 
to Basingstoke, to oamplete the whole undertaking”. 


Maskelyne’s Observations at Greenwich 


THs Mechanics’ Magazine of July 27, 1839, printed 
Airy’s Report to the Board of Visitors of the Royal 
Observatory, Greenwich. One section ‘of the report 
was devoted to the arrangement of the papers at the 
Obeervatory. “In my last report to the board,” said 
Airy, “I intimated that it was necessary, before 
commencing any arrangement of the manuscripts, to 
divide many of the books into two or more parts. . 
The seperation of these parta having been nearly 
completed, I have been able to proceed with the 
first step towards arrangement, namely, the marking 
on the outside of the book the whole of the contents 
of its interior. From the confused state of some of 
Dr. Mask *s books, this has sometimes been a 
task of m trouble. . . . I am, however, ex- 
tremely glad that I have thus been compelled to 
become acquainted with the system and practice of 
my predecessors; and my estimation of their judg- 
ment and order, as well as ther industry has been 
greatly raised. During the whole, or nearly the whole 
of Dr. Maakelyne’s time, the daily observations of 
stars are reduced in ledger, and the solstices and 
equinoxes of each year are discussed, with as great 
regularity as at the present time; and the same is 
done with ity, and on @& more extended 
acale, through Mr. Pond’s time. 


Mexican Mummies 


THe issue of the Athenarwm of July 27, 1839, con- 
tains the folowing informastion: “A million of 
mummies, it is stated, have lately been discovered 
in the environs of Durango in Mexico. They are in 
a sitting posture, but have the same wrappings, bands 
and ornaments as the’Egyptians. Among them was 
found a poignard of flint, with a sculptured handle, 
chapleta, necklaces, ete., of alternately coloured beads, 
fragments of bones polished like ivory, fine worked 
elastic tissues (probably our modern indiarubber 
cloth), moccasins worked like those of our Indians, 
bones ‘of vipers, eto. It is unknown what kind of 

was used for the mummies above- 
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mentioned, or whether they were preserved by 
nitrous depositions m the caves where they were 
found. A faot of importance is stated that necklaces 
of a marine shell are found at Zacatecas, on the 
Pacific, where the Columbus of their forefathers prob- 
ably landed from Hindostan, or from the Malay or 
Chinese coast, or from their islands in the Indian 


The Scales of Finhes 


“M. MANDEL sup the opinion of M. Agassiz 
ihat hie rode ort may serve as characters for 
classification ; and states that these coverings are 
not to be considered as simply the production of 
secretion, but consist of a true organised substance. 
First, he says, that they are composed of an upper 
and an under layer; then that the upper layer is 
composed of longitudinal canals, departing from a 
centre, which is not always in the middle of the 
scalo; of cellular lines produced by th union or 
fusion of cells; of yellow corpuscles, similar to those 
of bones and cartilages, and like them containing 
salta; of a centre or focus which appears to be the 
rudiment of the scale ; of teeth, which, however, only 
exist on the terminal edge of the Acanthopterygii ; 
thirdly the under layer is formed of fibrous plates, 
the middle of which are the shortest.” (Athenanwn, 
July 27, 18389.) 
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WHITE SETTLEMENT IN THE TROPICS 


T is now more than a century since Sir Samual 
Baker recorded his lamentable failure to 
stablish an English country gentleman’s cetate 
1 the grassy plains of the heart of Ceylon. His 
digree cattle and sheep soon succumbed and his 
arefully selected wheat and oats showed early 
sromise, but failed to come to harvest. No less 
oncerned was his coachman at the death of his 
arriage horses; with characteristic though mis- 
laced resource, he sought to uphold his master’s 
lignity by teaching an elephant to trot gracefully 
snd so to replace the missing horses. He succeeded 
mly in driving a fine elephant to death. Since 
hen; many advances have been made in the know- 
edge of tropical agriculture, yet many of the major 
sroblems of white settlement in the tropics and 
soclimatization to tropical environments remain 
insolved. i 
The problem of finding areas for large-scale 
settlement of mid-Europeen refugees has thrown 
nto prominence the need for more acour&te know- 
edge of many of the more sparsely peopléd areas 
of the earth’s surface. Those that remain little 
known are mainly in the tropics. In particular, 
attention has been focused on Britiah Guiana-—imn 
latitude but a few degrees from the equator and 
thus not very different from the scene of Baker’s 
experiments in Ceylon, and at comparable eleva- 
tions- In the latter part of 1938, the British 
Government made a tentative offer of lands in 
British Guiana as a possible site for the settlement 
of involuntary refugees created by recent eventa 
in Europe. An impartial international oom- 
mission to investigate these areas was appointed 
by tife President of the United States through the 
Advisory Committee on Political Refugees. The 
Commission was a strong one, including members 


with expert knowledge of health, engineering, 
colonization, tropical agriculture, soils and malarial 
control and, with the aid of air reconnaissance, it 


` carried out in the short period February 14 to the 


early part of April 1939 a remarkable series of 
journeys, and has presented, with commendable 
speed, a general report*. A number of appendixes 
have been grouped together and publishedt 
separately, including an important note on the 
‘Possibilities of Agricultural Settlement” by Sir 
Geoffrey Evans, formerly principal of the Imperial 


College of Tropical Agriculture at Trinidad. 


British Guiana has an area of 89,480 square 
miles and a population of about 325,000, but the 
people are concentrated on the sugar and rice lands 
of the opastal lowlands. The vast interior is 
virtually uninhabited, save for scatéered Indian 
setilementa, mainly in reservations, and occasional 
mining camps or cattle ranches. The two main 
areas examined were both south of lat. 5° N.— 
that is, lesa than five degreeg from the equator— 
and covered about 30,000 square miles on either 
side of the Essequibo River. The bulk is covered 
with dense forest ; about one eighth is grassland. 

The Commission summarizes ita findings by 
expressing the “opinion that, while the territory 
ia not an ideal place for refugees from Middle 
European countries, and, while the territory could 
not be considered suitable for immediate large acale 
settlement, it undoubtedly possesses potential 
possibilities that would fully justify the carrying 
out of a trial settlement project on a substantial 
enough scale that would make it possible to deter- 
mine whether and how these potential possibilities 
could be realized”. 


* Omd. 6014. (London: HM. Stationery Office, 1939.) 4d. oet. 
t Omd. 6029. (London: HM Stationery Office, 1030.) Be. net. 
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This is a very guarded statement, and the plan 


recommended is for receiving camps and trial. 


settlements, directed by properly equipped tech- 
nical organizations, to be set up at properly chosen 
locations for some 3,000-5,000 carefully selected. 
young men and women at a cost of about 3,000,000 
dollars. The cost is given as a rough figure to be 
accepted with caution. 

It is from Sir Geoffrey Evans’s appendix that 
some clear indications of the possibilities are to be 
obtained. He emphasizes that the utilization of 
the open savannah country is essentially a pastoral 
problem, and that much of the forest country has 
. the light, sandy, easily eroded and easily leached 


` - Boils common to many of the hot, wet-forest regions 


of the world. The only areas capable of supporting 
a permanent agriculture are valley lands of un- 
known extent in the Kanuku mountains. A diff- 
culty exists that large sections of: the savannah 
country are flooded in the wet season, and dramage 
might be needed for health reasons ; on the other 
- hand, the areas liable to flood seem to support 
the best pasture. What is envisaged is a compact 
‘vilage community, raising by its own labour 
subsistence cropa on the valley lands, managing 
cattle on neighbouring savannahs, and thus having 
not only an sesured meat supply but also being 
able to sell to timber-working communities to 
be set up in the forest areas, and perhaps to feed 
a meat packing plant. The scheme incidentally 
involves the utilization by Europeans of unaccus- 
tomed tropical planta as the basis of diet. 

It is interesting to note the insistence on the 
inherent poverty of many, perhaps most, tropical 
soils ; an insistence emphasized by recent work in 
` tropical Australia. There, in complete contrast 
to the patriotic optimiam of only a deoade ago, 
agriculturally utilisable soils have been stated 
recently to occupy not more than 5,000 acres in 
the 335,116,800 acres of the Northern Territory. 
Ninoe the financing’ of private enterprise in this 
territory is obviously a concern of the great banks, 
the Bank of New South Wales recently com- 
missioned Mr. A. G. Lowndes to make detailed 
investigations on the spot, and then to compare 
conditions in North Africa, Brazil and other com- 
parable areas. His findings are pessimistic in the 
extrame: “Beyond the present limite of agricul- 
tural settlament, Australia has practically no 
areas which are definitely known to be suitable for 
close settlement’. | 

The appearance of the Commisaion’s report post- 
dates by a few weeks the publication as a special 
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monograph of the American Geog 
of what is really the first comprel 
study of white settlement in the 
author, Dr. Price, is an Australi 
wide experience of tropical Aus 
made detailed studies in many pa 
but notably in the West Indies.. 
the contradictory views which are 
authorites even at the present - 
Balfour summarized the conclusio: 
a lifetime’s work on tropical dise 
far as the race is concerned, I am 
the hot and humid tropics are not 
colonization and never will be w 
knowledge, even if they are renden 
disease as England”... At the otl 
those whose views are coloured | 
succeas of General Gorgas in 
epitomized by Guiteras in his st 
“the tropical climate is compa 
most elevated manifestations of | 
and the acclimatization of the whi 
tropics has been effected with cor 
Price entitles one of his ohi 
Failures in the West Indies”; bi 
show that the long and dismal reoc 
light on the, effect of climate per ae 
invaders of the tropics still fa 
obstacles: disease, which can azid | 
conquered, the coloured races, a « 
can be eliminated, and climate, 
problem. It is rightfully pomte 
effects of climate can be studied 
the laboratory owing to the inter 
logical, peychological and other fac 
Despite the most adverse conditio 
groups have maintained a remari 
notably on the little island of Sal 
Indies, and Price agrees with R. 
failures in Central and South Ame 
isolation rather than to climate. 
So far there is nothing in the | 
to negative the possibilities of settle 
Guiana with the safeguards env 
Commission. The admitted dang 
ignorance, isolation and racial cor 
removed as largely as possible. Cc 
held popular belief, medical opini 
manual labour is not only pose 
essential. Provided the soils pri 


* White Bettlers In the Troples. By à. Gren 
tonal Notes by Robert G. Stone. (Amerikan € 
Special Publication No. 28.) Pp. xxh+811+20 
American Geographia Bocety, 1939.) 4 dollar, 
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Price’s work, Mr. Robert G. Stone, of Harvard, 
has summarized the present state of knowledge. 
There are definite physiological changes of tem- 
porary and poesibly permanent character produced 
in white peoples by a tropical environment ; the 
real teat must oome in the second and third 
generations. 
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upporting an adequate agriculture, the unknown 
otor is still, in the main, climate. Ellsworth 
™untington contends that there are climatic limite 
nd optima for human beings as for all other forms 

<f Jife, and that the tropics are beyond the climatic 
ptima and near the climatic limita for whites. 

n a series of long and detailed appendixes to 


-_ 


THE IMPACT OF CHRISTIANITY ON SOCIAL AND 
ECONOMIC LIFE 


Christianity and Morals 

Sy Prof. Edward Weetermarck. Pp. xvi-+ 427. 
Londoh: Kegan Paul and Co., Ltd, 1989.) 
ile. net. 


sg Oa E. WESTERMARCK requires no intro- 
duction to the reader; his earlier works on 
sthics and sociology are well known, and anything 
~that he says commands attention and respect. 
Several of his previous books have an important 
Mbearing on the present volume and im two of 
mthese, “The Origin and Development of the Moral 
Ideas’’, and “Ethical Relativity’, he states his 
-objections to the view of Rashdall and others on 


prescribes actions as means to the end of the 
individual’s happiness or pleasure”. This differs 
considerably from the egoistio hedonism of” the 
Cyrenaica and Epicureans, and there is nothing in 
the teaching of Jesus which is contradictory to 
this definition. In Chapters iv and v it is shown 
that the teaching of Jesus also emphasizes the 
disinterested and altruistic character of the moral 
emotions, and here we see the feature that dis- 
tinguishes them from other, non-moral, retributive 
emotions. The Golden Rule brings this out very 
clearly, although it should be pointed out that 
this Rule is older than Christianity, and in ita 


the objective validity of moral judgments. The 


present reviewer dealt with this subject less than- 


two years ago in “Free Will or Determinism”, and 
though his line of attack was somewhat different 
from that of Westermarck, his conclusions were 
the same, that belief in the objectivity of our 
moral judgments is untenable. In “Ethical 
Relativity’, Westermarck argues that the pre- 
dicates of all moral judgments, all moral concepta, 
are ultimately based on emotions. ‘There are two 
moral emotions—moral approval and moral dis- 
approval ; the first of these is a form of retyibutive 
kindly emotion, and the second is a form of 
resentment. They are characterized as moral 
emotions, as distinguished from non-moral emo- 
tions, by the fact of disinterestedness. 

‘In Chapter iii of the present work Westermarck 
shows that the ethics of Jesus are of a retributive 
character. It is difficult to read the synoptic gospels 
without agreeing with this view (John’s gospel is in 
a different category, as few of the actual sayings of 
Jesus are recorded there). The moral teaching of 
Jesus is undoubtedly permeated with the principle 
of rewards and punishments. Although egoistic 
hedonism has usually been repulsive to the moral 
consciousness, yet it can have a plausible ap- 
pearance, and Sidgwick recognizes it as an inevit- 
able element in a complete system of ethica. He 
defines egoistio hedonism as “a system which 


negative form is widespread. 

There is a very marked contrast between the 
teachings of Jesus and of Paul. Aocording to 
Paul, salvation is not a reward for righteous 
conduct, as Jesus taught, but is entirely dependent 
on divine grace, “through the redemption that is 
in Christ’ Jesus”. His doctrine of jugtification by 
faith was socepted by the Church from the days 
of St. Augustine, though Catholicism has always 
recognized the meritoriousneas of good works. 
The denial of this and the trust in justification 
by faith alone had very *demoralizing effects 


.amongst various Protestant sects, which even 


Luther himself was forced to admit and bewail. 
On p. 117 it is stated that Paul had imbibed from 
his Jewish upbringing the idea of all mankind 
doomed to death on account of Adam’s ain. But 
the doctrine of ‘evil impulse’, not associated with 
the Adam story, was held in official and cultured 
scholastic Jewish circles, and there is much to 
commend the view of Dr. N. P. Williams, that 
the Adam story, held largely in backward Galilee 
where Jesus did most of his work, was adopted 
by Paul. This he did. out of deference to those 
disciples, Peter in particular, who had seen Jesus 
in the flesh, and while it cannot be proved that 
Jesus in fact accepted the Adam story, yet in 
some of his sayings, he appears to assume a sinful 
disposition inherent in man. 
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Nine chapters are devoted to a consideration of 
the impact of Christianity on ‘ideas and conduct 
regarding the sanctity of human life (including 
warfare, infanticide and suicide), economics, 
slavery, regard for the truth, marriage, divorce, 
irregular sex relations, and consideration for the 
lower animals. It must be regretfully confessed 
that a large portion of this is an indictment of 
Christianity, and the Christian apologist will find 
it difficult to defend his position. It cannot be 
denied that the capitalist spirit influenced theo- 
logical dogma, more especially in the sixteenth 
and seventeenth centuries. The attitude of Islam 
towards slaves contrasts favourably with that of 
Christianity, which waa influenced by false Old 
Testament teaching. The personal independence 
enjoyed by the married woman under the later 
Roman law was lost through legislation influenced 
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by Christianity. This personal independence wa 
regained, not because of, but in spite of, th 
Churches. The opposition that the Christia 
Churches have raised against divorce, even whe) 
innocent people were living under condition 
compared with which the lot of the slave was : 
happy one, will not be easily forgotten. Repentanc 
in sackcloth and ashes may be a prerequisite fo 
organized religion if it entertains any hope o 
moulding the future of Western civilization. 

The work is extraordinarily interesting, ani 
coming from one with Prof. Westermarok’ 
reputation, will command a large reading public 
It is a little surprising that “The Laws of England” 
by the Earl of Halsbury, published in 1911, shoulc 
still be quoted relating to the present law o: 
England on marriage, and that no mention should be 
made of recent legislation. M. D. 


CO-OPERATION IN RESEARCH 


Co-operation in Research 
By Staff Members and Research Associates of the 
Carnegie Institution of Washington. (Publication 
No. 601.) Pp. ix+ 782. (Washington, D.C.: 
Carnegie Institution, 1938.) 
N December 31, 1938, Dr. John Campbell 
Merriam retired from the presidency of the 
Carnegie Institution of Washington. The volume 
under review, with its intriguing title, has been 
written by his colleagues to express to President 
Merriam “the appreciation felt by the members 
and associates of the Institution for his 
continued inspiring guidance of their work and for 
his stimulating personal interest in their problems”. 
It is no small task to have directed, for eighteen 
years, the policy of a great research organization 
like the Carnegie Destitution, and it is possible 
that, at the last assize, the holder of such an, 
office may be found to have exerted as great an 
influence on human progreas as leaders in other 
spheres of activity whose names are much more 
prominent in the pages of the daily preas. In this 
. spontaneous tribute from his colleagues, however, 
Dr. Merriam will, we are sure, find ample reward 
for his service to science, and through science to 
humanity. 

Commemorative volumes are not invariably— 
perhaps not even usually—of muob intrinsic 
importance ; they tend to belong to the ephemera 
of literature. ‘‘Co-operation in Research” is one 
of the exceptions. In the first place the responsible 
committee wisely decided that the papers included 
should deal with current problems, and should 
epitomize the activities of the Institution in 


various branches of science. As there are few 
branches of science in which the Institution is not 
active, the volume serves as an admirable con- 


~spectus of the present state of knowledge in many 


fields, and its perusal is a liberal education. Water 
in geological processes, the surface of the moon, 
sunspots and stellar distances, universal aspects of 
atmospheric electricity, eighteen years of research 
on the gene, “What and Why is Leukemia f”, the 
influence of nutrition on the chemical composition 
of the normal body, the substance of American 
history, race and class in Yucatan, ancient foreste 
of Oregon; these are a few topic#—chosen at 
random—to indicate the scope of the volame. Nor 
are the articles, in spite of their number, in the 
least superficial Under the rule of Dr. Mermam, 
a piece of research was not considered finished until 
ita resulta had been made available, not merely to 
the specialist in the subject iteelf but also to 
specialists in other subjects, and in their simplest 
form to the public at large. The articles in the 
present volume show: that the members of Dr. 
Merriam’s team have learned their job. 

But the volume is something more than a record 
—it is a confession of faith. ‘Co-operation in 
Research” is the title of the book, and co-operation 
in research was the policy pursued by the Institu- 
tion under the guidance of ite ohief. “Throughout 
his administration,” says the foreword, ‘Dr. 
Merriam has stressed the need for co-operative 
attack on problems too large to be solved by a 
single observer, and has initiated many projécte in 


‘which teamwork by different groups has been 


essential to suéceas.”” The whole book is a tribute 


No. 3639, JULY 29, 1939 


to the vital importance’ of the method, and the 
individual papers demonstrate, better than pages 
of argument, the value of co-operative endeavour 
in science. 

This testimony is timely. In large industrial 
research organizations, no doubt, active oo-opera- 
tion between scientific workers of differing traini 
has been, or is being, largely achieved’; with 
resulta which amply justify the by no means 
excessive sums spent on the work. Pure science, 
however, still lags woefully behind. It is by no 
means easy to break down the partition walls 
which separate the sciences, and to bring together 
in equal partnership and in the same laboratory 
men of different training. It calls for vision and 
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courage ; more essentially still, it need money. 
Yet there can be little doubt that the next great 
advances in knowledge are waiting to be made in 
those neutral territories which separate poience 
from science. In particular, the time is ripe for a 
mass invasion of the no-man’s-land dividing 
physics from biology : a territory in which neither 
physicist nor biologist can walk in safety alone. 
Something is being done, but far lees than the 
opportunity warrants. It is much to be hoped 
that the considered testimonies to the value of 
the method contained in this commemoration 
volume may provide a stimulus to still further 
efforta at co-operation in research. 
J. A. CROWTHER. 


SCIENCE, ART AND DESIGN 


The Scientific Aspects of Artists’ and Decora- 
tors’ Materials . 

By Dr. R. 8. Morrell. Pp. xi+ 142. (London: 
Oxford University Prees, 1939.) 5s. net. 


HE studio of the medieval artist or craftaman 

was very much more than 4 place where 
pictures were painted or pota were fashioned. It 
combined the functions of workshop and labora- 
tory for the master’s own activities, and for the 
instruction of his pupils. A long apprenticeship 
was demanded of those whose ambition it was to 
become master-craftamen, and much of this period 
seems to have been devoted to an intense and 
intimate study of materials, which included the 
preparation eof pigments, and the application of 
sundry metallurgical principles such as those of 
metal refining and extraction. In a word, this was 
æ hard school of training in thè properties of 


matter, somewhat far removed apparefitly from ` 


Ruskin’s vision of Giorgione as he appears in 
“The Two Boyhoods”’, 

Farther north, the van Eycks had been experi- 
menting with the behaviour of emulsions and 
colloids, an adventure which, like many another, 
led to no startling discovery, no mystic secret, but 
which produced in the end (after innumerable 
transitional techniques) the supreme achievement 
of the Netherlands—the perfection of oil painting. 

Nevertheless, the course of man’s attempta to 
obtain the mastery over matter is strewn with 
failures, instructive but none the leas unfortunate. 
Seventeenth-century Italian pictures executed 
upon slate supports have revealed an oil film under 
the paint layer whioh has brought about disastrous 
lack of cohesion, with consequent flaking; and 
the sequels of Reynolds’ love of bitumen are all 


- 


too obvious in the havoc which has surely followed 
upon a lapse from a rigorous appreciation of the 
laws of physical chemistry. 

In our day, a return is noticeable to an interest 
in materials as such, but the foous of attention is 
naturally different. The urge is first to understand 
and then to apply all the manifold new products 
which synthetic chemistry has provided. Coal-tar 
derivatives such as monastral blue, substances of 
high molecular weight like the polyvinyls, bakelite 
and the rest, are the bricks of which the twentieth- 
century edifice may be built, and become a thing 
of beauty. 

But with such plenty, the student will ask, 

“Where shall wisdom be found ?” Fortunately, in 
the modest little book now under review, he can 
tarn to the resulta of long experience of a teacher 
and worker in natural science applied to the arts. 
Dr. Morrell disousses supports, grounds, pigments, 
laoquers and varnishes not qnly with clarity, but 
always with an eye upon the reader who has no 
intention of becoming a specialist in technological 
chemistry, but wants to understand the scientific 
aspect of everyday materials. Yet these pages are 
no mere compilation of useful properties; they 
contain a number of sidelighta upon art history 
which are illuminating, as well as necessary for s 
scholar’s appreciation of the development of 
technique. 

In a contribution so excellent, critical comment 
can only be made with hesitation; yet it is this. 
The bibliography, adequate as it is up to a point, 
ignores completely the numerous papers on these 
very subjects which have been appearing in — 
“Technical Studies’ of Harvard University for 
the past seven years. It seems a grievous pity 


‘not to mention them, and perhaps still more, the 
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‘Trial Date” from the same source. Further, no 
place is found for a reference to the comprehensive 
work of the Carnegie Institution of Washington 


on coloured minerals, fundamental for our know- 
ledge of the optical characteristics of pigments. 
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These researches have become inter 
common property of artista and de 
that Dr. Morrell’s manual should 
warmest of welcomes, there can be n 

F. Ian Q. 


PURE AND APPLIED THERMODYNAMICS 


(1) A Textbook of Thermodynamics 

By Dr. F. E. Hoare. Second edition. Pp. xii +807. 
(London : Edward Arnold and Co., 1988.) 15s. net. 
(a) Applied Thermodynamics 
By Prof. Virgil Moring Faires. (Engineering 
Science Series.) Pp. xvii-+ 374. (New York : 
The Macmillan Company, 1938.) 17s. net. 


(3) Elementary Thermodynamics 

By Prof. Virgil Moring Faires. (Engineering 
Science Series.) Pp. xiii+ 225. (New York: The 
Macmillan Company, 1938.) 12s. net. 


(1) | De an HOARE’S book, which deals with pure 

thermodynamics, is one of the moat 
readable treatises yet published on a subject which 
is too frequently dealt with in a somewhat formid- 
able manner. No attempt is made to evade 
difficulties, since although starting with oom- 
paratively elementary work, the final chapters 
work up to the use of the quantum theory and 
statistical mechanios. ; 
human touch, the. author allows himself in oon- 
nexion with Callendar’s equations for steam the 
use of the word “‘surprising”’ when conducting the 
reader along the interlocking paths of this fas- 
cinating piece of work. A little more of this spirit 
in the past might have shortened the twenty yeara 
which elapsed between ita enunciation and 
acceptance. 

Rather more than the first half of the book is 
taken up with the development of the usual 
theorems, including change of phase, equilibrium 
of systems, and the Nernst heat theorem. The 
kinetio theory first appears in a formal manner in 
Chapter vi, necessitating a reference forward from 
Chapter ii to some of its results. Though rarely 
adopted, a more logical procedure would seam to 
be to introduce it at an early stage: an additional 
advantage would be that it rendera so much 
elementary work self-evident. 

The applications which follow, to solutions, 
electrical phenomena including the magneto- 
caloric effect, radiation and specific heats acoord- 
ing to the quantum theory, st times naturally 
make rather heavier reading. Numerous very 
recent references to original work are supplied for 


those who wieh to go into each subject more deeply 


than is possible in the 300 pages of this book. 


Ag an imstance of the. 


That this, a second edition, has be 
is an mdication of the usefulness of : 
value of which has been enhanced b; 
of examples at the end, with himte 
them out. 

(2) As its title implies, the seoor 
a very different type, and while n 
theory, deals largely with applications 
Half-tone illustrations form a featu 
nearly a quarter of the 200 figures, 
exception of the section giving exam] 
and their auxiliaries, which is up 
fairly comprehensive, in a few ot 
better, choice might perhaps have 
even allowing for differences in pra 
America and Great Britain. 

The theoretical side is by no 1 
elementary character and includes s 
variable specific heats in internal 
engines, regenerative heating (or bleec 
plant with a section on the use of ma 
and various types of refrigerators 
transmission is not n 

In addition, it is difficult to t 
auxiliary apparatus connected with t] 
of engineering which is not mentione 
in the form of a short piece of analy: 
others as a practical note. Here a 
may not agree with the author; fc 
statement concerning the possible eff 
Still engine is certainly open to ques 

-À number of examples are worke 
text. Altogether s useful book, li 
and practice. 

(8) Prof. Faires’ other book is ah 
lines of (2) above, but with less a 
practice: for example, most of 1 
blocks have disappeared, and the ree 
in vain for details of boilers and turb 
feature of the latter dealt with be 
through nozzles. 

The author has resisted the tempt 
dense his larger book, and ‘has had t 
deal with a few subjects chosen f 
complete a form as possible : in fact 
chapters are transferred en bloc. Curi 
it includes at the end a set of examt 
not included in the larger book. 


2) 
et ™ 
* 
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ENVIRONMENTAL CONDITIONS AND PHYSICAL 
CHARACTERS 


Migration and Environment 
A Study of the Physical Characteristics of the 
Japanese Immigrants to Hawaii and the Effects of 
Environment on their Desoandants. By Prof. 
E. L. Shapiro, with the field assistance of Frederick 
8. Hulse. (Issued under the auspices of the Univer- 
- sity of Hawaii.) Pp. xi+ 594. (London, New York 
and Toronto: Oxford University Press, 10939.) 
328. 6d. net. 
E since 1912, when Boas published his 
studies upon the changes in bodily form of 
descendants of immigrants to the United States, 
speculations concerning the power of environ- 
mental conditions to affect the physical characters 
of man have been rife. At times these speculations 
have had but slender foundation in ascertained 
facts derived from proper anthropological investi- 
gation, and we have become accustomed to some- 
what random statements concerning the differences 
in appearance between the migrantas in their new 
environment and the parental stook in their home- 
land. It is obvious that the investigation of this 
problem is surrounded by pitfalls, and that no 
mere generalizations are of the least value in 
attempting its solution. Even when the problem 
is investigated by the standardized methods of 
anthropometry, there are still abundant sources of 
error that are difficult to eliminate but which will 
naturally invalidate the ultimate findings. It has 
been the first task of the reviewer to attempt the 
detection of*any possible sources of error in the 
work under notice, and he freely owns that here 
he has failed. 

The problem that Dr. Shapiro and his oo- 
workers set for themselves was a threefold qne. In 
the first place, they oonducted an anthropo- 
metrical survey of the first generation of Japanese 
born in the Hawaiian Islands; in the second, of 
the Japanese who had come to the islands as 
migrants from Japan; and in the third, of the 
Japanese living in Japan representative of the 
stock from which the migrants came; this last 
class are termed by Dr. Shapiro ‘sedentes’. 
We are therefore concerned with three classes : 
sedentes, immigrante and Hawaiian-born. It 
should first be made clear that all the measure- 
ments of more than three thousand individuals, 
whether made in Hawaii or in Japan, were recorded 
by the same observer. In the next place, it is 
important to note that the sedentes measured in 
Japan were inhabitants of the villages from which 
. the immigrantea were derived, and in a great many 


cases were actual relatives of the migrants. Of 
this large series of individuals there were 
recorded 48 measurements, 21 indexes and 41 
observations. 

From the enormous masa of data thus gathered 
together a simple and expected finding emerges, 
for it was found that the Hawaiian-born differed 
significantly from the migrant, mainly m a quanti- 
tative direction, by greater stature, increased 
length of limb and increased width and height of 
head among other thi So far, the finding 
seems to be the very natural one that change of 
total environment, often accompanied by change in 
social status and of occupation, has produced a 
quantitative change in the physical form of the 
Hawaiian-born Japanese. But the remarkable 
fact emerges that when the immigrants are in 
their turn compared with the sedentes, it is found 
that “in 18 out of 35 traits the immigrants diverged 
distinctively from the sedentes. In practically all 
the characters in which the immigrants deviate, no 
additional modification of noteworthy magnitude 
appeared among the Hawaiian-born”’. 

Shapiro sums up this puzzling finding as 
follows : 

“These resulta lead to the conclusion that in 
both qualitative as well as in measurable char 
the immigrants display significant departures from 
the means and distributions of the 
sedentes. The Hawaiian-born, however, fail to 
show any tendency to develop further*modification 

in their qualitative characters, although in their 
er ts traits they undergo oonsiderable 
modifications.” 

How oomes it that the mer and women who left 
Japan as adultas to migrate to Hawaii differ in 
physical characters so notably from the km they 
left behind ? It would naturally be suggested that 
some form of selection was exercised by the 
emigration officers in Japan or by the plantation 
owners in Hawaii; but this possibility seems 


clearly to be ruled out. It may be suggested that 


migrant groups are a naturally selected strain of 
the parent stook, but such as hypothesis is 
difficult to maintain. Whatever the underlying 
factor may happen to be, fhere is no doubt that 
this exhaustive piece of work has opened up a 
new fleld—a field concerning which the reviewer is 
in agreement’ with the author when he sums up 
his conclusions in saying, “We are thus reduced 
to the position of suspended judgment”. 
F. Woop JONES. 
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STORAGE OF TROPICAL FRUITS 
By Dr. C. W. WARDLAW, | 


IMPERIAL COLLEGE OF TROPICAL AGRICULTURE, TRINIDAD 


WHEN work was begun at the Trinidad Low 60° F.; Gros Michel bananas, 63° F. 
Temperature Research Station in 1928*, Lacatan bananas, 686° to 58° F.; pay 
the immediate problem was to ascertain the keep- eto.), if chilling injuries are to be avoi 
ing and carrying quality of the several banana exposure to too low a temperature n 
varieties and hybrids which might be used as physiological injuries such as superfi 
substitutes for the Groe Michel (the principal ing, failure to ripen, and loss of resista: 
variety of commerce), then threatened by the pathogens already present in the tiss 
epidemio spread of Panama disease. Within a few or dormant infections, it will be appa 
years, however, the very general use to which the temperatures selected for the storage a 
Station could be put was recognized both by local of tropical fruite should allow of a suffi 
agricultural administrations and by shipping com- of safety to avoid the danger of chill 
panies operating in the Caribbean region, and by of recent years there has been a grow. 
request work was in turn extended to tomatoes, to raise the storage temperatures re 
limes, grapefruit, oranges, avocados, mangoes, this having been especially marked i 
papaws, pineapples, melongenes, oucurbita of grapefruit, where ‘pitting’ (chill blemis 
-various kinds, and to the assortment of vegetables the past constituted a large propo 
that can be grown in the tropics. To some of these wastage; thus whereas formerly 1 
commodities a considerable amount of study has below 40° F. were generally employed 
been devoted, and their general oold-storage re- tendency is to store fruit at 45° to 50° 
quirements have now been ascertained with a higher temperatures have been advoo 
sufficient degree of precision for practical purposes. Both in respect of the normal phys 
Suocess in transporting fruits and vegetables fruit and the biology of its pathogen 
does not depend on refrigeration alone, and to a tenanoe of correct humidity relation 
large extent it has fallen to those engaged on storage rooms or holds is of very 
storage problems in the tropics to investigate, at importance. This conclusion is dn 
least in part, related biological aspects such as the number of instances in which the 
physiological behaviour of different varieties, humidity and water-relations hav 
questions of harvesting maturity, optimum con- themselves for consideration ; it must 
ditions for harvesting, pre-storage and disinfectant however, that no final statement o 
treatments, the effect of different methods of oonditions required in different’ instal 
wrapping and packing, post-storage treatments be made. But, in general, it may 
including ripening technique, and wastage problems relative humidity (a) that it should n 
in general. In the following notes some account is as to allgw of serious loss in weight o) 
given of results obthined in Trinidad and of the appearance and maturation of the 
varied botanical problems encountered in investi- the storage period; (b) that it shoul 
gating the storage requirements of tropical fruite. high as to promote the superficial grov 
If not held at suitably low temperatures, the hyphm; and (c) that localized í 
ripening of tropical fruits and the onset of wastage within the cargo stack must be av 
take place very rapidly. The practical problem, question of the need for improve 
acoordingly, i is primarily one of arresting or retard- control is now being urged on all a 
ing ripening without injuring the fruit. To do logista; in ita physical and manipule 
thia satisfactorily, it is essential that rapid cooling it is also being closely studied by pl 
to the required storage temperature should be engineers, and there seems little dot 
undertaken as soon after harvesting as possible. future will be marked by interesting : 
If an arbitrary and incomplete distinction may innovations. 
be drawn between ‘coool’ storage and ‘oold’ storage, 
-it will be found that the greater number of tropical 
fruits require to be carried in ‘ooo!’ storage (for During the past decade, the majc 
example, avocados, 45° F. ; mangoes and tomatoes, banana investigations has centred arour 
47-6° F.; grapefruit, oranges and limes, 45° to for a variety to replace the Gros Miche 
* Funds were provided by the former Hmptre Marketing Board. banana. This variety, which suffer 
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disadvantage of being highly susceptible to Panama 
disease, is in all other respects almost uniquely 


suited to the conditions of bulk stowage and - 


transport required in the extensive Caribbean 
industry |; symmetry of bunch, disposition and 
,aize of fingers, uniformity of growth, toughness of 
"skin, resistance to disease and ability to be carried 
at a tem sufficiently low to effect a sub- 
stantial control of fungal wastage, combine to 
‘make it not easily replaceable by other varieties. 

“Investigations on the keeping quality of poasible 
substitutes have chiefly served to accentuate the 
collective -advantages possessed by the Gros 
Michel and the difficulties of obtaining a com- 

parable assemblage in an immune variety. A note 
of optimism may be sounded oertain 
hybrids which have been obtained in Trinidad by 
crossing & wild, seeded variety (Musa acuminata) 
with the Gros Michel. These combine resistance 
to Panama disease and to Cercospora leaf disease 
with a very considerable assemblage of the desir- 
able qualities of the Gros Michel. The first hybrid 
obtained, known as J.0.1, is open to oriticiam 
because it yields occasional seeds. The second, 
known as J.C.2, is seedleas ; it poaseeses many of 
the desirable Gros Michel characters and has good. 
texture and flavour, but the individual fruite tend 
to be rather short. 

Several interesting results have aocrued from 
recent bulk storage trials. When the J.0.2 banana 
is grown under favourable conditions, it is capable 
of yielding good bunches, as judged by the ap- 
pearance, symmetry and weight of individual 
fingers, 9-, 8- and 7-hand bunches, suitable for 
export, being represented among the oollection of 
fruit obtained from different parte of Trinidad. 
While the Symmetry of the bunch as a whole and 
the disposition and shape of individual fingers are 
admittedly not so good as in the Gros Michel, 
nevertheless the hybrid J.0.2 posseases qualities 
which would make it commercially infportant in 
the event of any major failure of the Gros Michel. 
Its present value as a source of food among the 
local peasantry should not be overlooked. In 
relation to current storage and ripening procedure 
for bananas, the optimum harvesting maturity 
lies between ‘}-full’ and ‘heavy }-full’, using Gros 
Michel standards of grading. “Thin’ grade fruit is 
dificult to ripen; ‘heavy fal fruit, which 
behaves well during cold storage at 53° F., ripens 
with an excessive odour of pear drops. The Gros 
Michel transport temperature of 53° F., with rapid 
cooling to that temperature, is well suited to this 
hybrid. 

It is generally agreed that the ideal hybrid 
banina of the future is likely to be one derived 
from the Gros Michel as female parent. Whether 
or not the /.0.2 eventually becomes acceptable as 


NATURE 


179 


d 

a commercial banana, any data which can be 
collected on ita growth in the field and physiology 
in storage will contribute materially towards the 
central object of this work, that is, the main- 
tenance of supplies of fruit of good quality. 

During recent years the epidemic spread of 
Ceroospora leaf disease in the Caribbean region 
has necessitated a renewal of storage trials with 
the Gros Michel banana. As a result of this disease 
many bunches undergo premature ripening while 
they are still attached to the plant. In storage 
trials it has been ascertained that the behaviour 
of fruit obtained from plantations which have been 
more or less séverely infected by Cercospora musa 
is abnormal in several respecta ; the pulp is of a 
alight to well-marked buff or pale ochraceous- 
salmon colour, fruit tends to ri prematurely, 
to chill during the period of refrigerated transport, 
and to ripen with undesirable rapidity when 
removed to a higher temperature. Moreover, as a 
result of the extensive leaf destruction caused by 
C. muse, bunches tend to grow slowly and to 
remam of samall aige ; hence fruit may actually be 
considerably more mature than is indicated by 
ite appearance, and departures from the normal 
storage behaviour for that grade may be antici- 
pated. 

LIMES 


The storage of limes exemplifies in particular 
the importance of the humidity factor. In general, 
limes are more difficult to handle than lemons, 
being less cold resistant and, because of their 
small gize, more subject to wastage through 
ahrivelling ; the avoidance of desiccation, indeed, 
is one of the major problems in handling this fruit, 
a loss in weight of 12-14 per oent’ being acoom- 
panied by severe shrivellmg. As loss in weight 
under tropical conditions may amount to 1-5-2 
per cent per day, the commercial storage life, as 
limited by the onset of shrivelling, may be seriously 


‘ourtailed by undue delay whilst fruit is waiting to 


be graded and packed. Speedy handling, pro- 
tecting of fruite by suitable wrappers, and rapid 
cooling to 45° F. are essential to the successful 
storage of this commodity. 

The susceptibility of the West Indian lme to 


wither-tip disease has necessitated the breeding of 


new varieties: By crossing the Philippine lime 
with the West Indian variety a number of hybrids 
highly resistant to wither-tip have been obtained. 


One of these; known as the 7.1 lime, is a fruit of 


good appearance, juice and oil-content and is now 
being cultivated and marketed on a not incon- 
siderable scale. A second hybrid, 7'.6, possesses 
leas favourable commercial qualities, but has 
proved of interest when studied with the 7.1] 
hybrid and the parental types. Under identical 
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storage Sond Hila, all four exhibit considerable 
differences in respect of loas in weight ; weight for 
weight and grade for grade, the two hybrids are 
‘| subject to more rapid desicoation than either of 


|p the parenta. With regard to oold-resistanoe, the 


Philippine lime proved most resistant and the 
hybrid T.86 least; the hybrid 7.1, on the other 
hand, is apparently more cold-resistant than the 
West Indian lime. Such variations are interesting 
in that they afford an indication of the rearrange- 
Jf ment of physiological characters which may result 
from hybridization. 
: As with other kinds of citrus fruits, limes are 
‘| very subject to the superficial blemishing known 


'} as oleocellosis which results from mechanical injury - 


| to turgid fruits. To avoid oleocellosis, fruits should 
`» | not be picked too early in the morning or too soon 
: :| after the fruits have been covered with dew or 


rain water. 


GRAPEFRUITS 


Because of the rapidly increasing importance of 
.| grapefruit as an orchard crop in the West Indies, 
‘an extensive programme of investigations has 
been carried out. Although data were available 
from experiments conducted in the United States, 
South Africa, and elsewhere, it was imperative, 


“it because of the relation between environment and 


| keeping quality, to study Trinidad fruit entirely 
"on its merits. In particular, attention has been 
'' F directed to the effect of time of 
n harvesting, duration of the quajling. or curing 
. $ period prior to ‘handling, the precise temperatures 
| suitable for short or more prolonged periods in 


` f storage, the ngture and incidence of chilling, the 


avoidance of excessive desiccation and the incidence 
: + and control of wastage. The behaviour of fruit 
'| derived from trees which has suffered from gum- 
. |: $ mosis and root-rot also presented special problems 


of both practical and &cademic interest. Various. 
commercial practices, for example, ethylene colour- - 


į ing, borax treatment, eto., which in some countries 


of have now become standardized, when applied to 


tk Trinidad grapefruit have yielded results other than 
' 4 those expected. Thus when fruit is treated with 


. jf borax solution before crating, as a means of con-. 
, trolling blue and green moulds—which, as a faot, 


fare of minor importance in Trinidad—the effect 
of the fungicide is to promote the activities of the 
} fungus Colletortichum glaosporiodes, which is already 
$ present within the tissues as latent infections, 80 
{ that severe wastage may result. A similar effect 
is produced by the use of iodized wraps. Striking 
I variations in the keeping quality, susceptibility to 

chilling and to fungal disease in fruit from different 
localities in Trinidad have also become apparent 
in studies conducted over a number of years. 
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AVOCADOS 

The avocado, which is native to Central America, 
is represented in the West Indies by a very con- 
siderable range of types. The majority of trees 
are of seedling origin and so far only a few have 
been selected, named and used in the propagation”. 
of standard types. The influence of environment 
and genetical constitution on physiological be- 
haviour during storage is well shown by the 
avocado, sich information as was available frome 
investigations undertaken in America being inap- 
plicable to fruit grown under Trinidad conditions. 

Cultivated avocados are generally referred to 
three horticultural races, the Mexican, the Guate- 
malan and the West Indian, useful types being 
fixet and propagated by budding and grafting. 
Seedling avocados of the third group ss grown 
under West Indian conditions are characterized 


_by alow fat content, great variation in all fruiting 


characters, and by their comparative intolerance 


of cold-storage conditions (most varieties show 


Injury when held at temperatures below 
F. (10°C.)). <A’ distinctive-feature of the 
avocado is ita high fat content. It has been 
ascertained that fruit grown in Trinidad, and 
presumably elsewhere under moist tropical oon- 
ditions, has a considerably lower oil content than 
that produced in Florida and California. In 
Trinidad, this low oil content, which is apparently 
largely determined by environmental factors, is 
characteristic of introduced as well as of local 
varieties. 

Experimental observations indicate that the 
striking variability i in fruiting obaracters of West 
Indian avocados is closely paralleled by the range 
in behaviour exhibited by fruite when subjected 
to refrigerated or gas storage or to a combination 
of both. In the avocado, maturation slowly con- 
tinues even at relatively low temperatures, so that 
fruits ultimately become ripe. In varieties not 
sufficiently cold resistant, the metabolic trend is, 
however, abnormal, and chill affects in due course 
becomé apparent in a darkening of the vascular 
strands and storage parenchyma, the initiation of 
puch changes being closely associated with the 
onset of ripening. As only a small number of 
varieties combine the requisite commercial quali- 
ties with adequate cold resistance. the Races 
problem is essentially one of selection. _ 


MANGOES 

In investigating the storage’ of mangoes, it has - 
been necessary not only to select from the very 
considerable number of named and seedling 
varieties available for study, but also to consider 
such diverse aspecta as criteria, of harvesting 
maturity in the several varieties, and the effect of 
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season and environment on keeping quality and 
liability to wastage. A- finding of imterest to 
horticulturista is the very marked effect that 
environment may exercise on the productivity 
and keeping quality of different varieties. Thus, 
whereas the Julie variety arope well-and gives a 
fairly good storage life when grown under the 
moist conditions that prevail in Trinidad, the 
Peter’s variety is of uncertain productivity and is 
very susceptible to fungal rotting ; on the other 
‘hand, the Peter’s (Pairi or Bombay) variety, a8 
grown under the dry conditions found in certain 
areas in Jamaica, yields export fruit of excellent 
quality. 

Like many other tropical fruits, mangoes are 
readily subject to low-temperature injury. Chilling 
may be manifested in several ways, including the 
production of definite akin blemishes, failure to 
develop normal colour on ripening, failure to ripen 
on removal from oold storage, and a notable 
decline in resistance to the inroads of pathogens. 
Susceptibility to chillmg varies with variety, 
maturity at harvesting and season. ‘Trinidad 
experience indicates that mango varieties in 


general are subject to chilling injury if exposed | 


to temperatures below 48°-50° F., superficial 
blemishing being accentuated by partial desaic- 
cation. 

The, wastage problem in mango storage is 
‘ serious. Apart from damage due to wound 
parasites (which is inconsiderable in oarefully- 
handled fruit) the majority of fruits, though 
apparently free from disease, nevertheless oarry 
latent infections of several important pathogens. 
Wastage attributable to such latent infections is 
greatly accentuated by chilling, slow ripening and 
tardy distribution of ripe fruit. The high incidence 
of field infections directs attention to the need for 
careful consideration of orchard sanitation, and it 
is evident that questions of pruning, 
spraying and upkeep generally should. he made 
subjecta of special study. 


PAPAWS 


The papaw (Carica papaya) may be cited as an 
example of a tropical crop where little progress 
can be made in the matter of commercial cold 
storage until standardized supplies of fruit are 
made available as a result of horticultural research. 
The papaw is well known as the source of the 
digestive substance papain, obtained by coagulat- 
ing the latex exuded from green fruita on wounding. 
During recent years some attention has been paid 
to this fruit as a possible export crop notably in 
South Africa and the West Indies. An attempt 
has also been made to extend papaw cultivation 
in California and to breed varieties adapted to 
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prolonged storage or transport. From the informa- 
tion available on the production and cold-storage 


behaviour of this fruit, it may be predicted that 
the organization and standardization of an export 
industry will be attended with serious difficulties. 
‘ The papaw shows great variety in its fruiting 
characters, some types producing small spherical 
fruita no larger than an orange, while others have 
elongated fruita as large as a watermelon and 
weighing up to 25 Ib. In working towards an 
export trade, standardized production is a first 
essential; the basic problem is, therefore, to 
select and perpetuate good types from material 
which is notoriously variable. Again, as most 
varieties are dicecious, the liability to a low 
standard of production is accentuated by the 
number of male plants present in a sowing. 

Storage trials carried out in Trinidad have 
shown that.relatively immature papawe will not 
ripen after cold storage, and further, that most of 
the varieties tested show evidence of chilling if 
held at temperatures lower than 55°-60° F. 


TOMATOES 


Tropically-grown tomatoes may be mentioned 
as illustrating the unexpected in storage investi- 
gations. Thus it has been ascertained that fruita 
of several varieties grown under Trinidad condi- 
tions have yielded storage records which compare 
very favourably with those obtained elsewhere. 
When picked full-grown but green, Trinidad fruit 
can, be kept in cold storage at 40°-47° F. for twenty 
to thirty days, and on removal to s higher tempera- 
ture remains in good condition for a further eight to 
ten days. These results have bean osnfirmed over 
a number of years and are in marked contrast to 
the rapid degeneration recorded in comparable 
storage trials with fruit grown outside the tropics. 
In view of the disparity between Trinidad findings 
and previous Hnglish results, storage trials were 
undertaken at the Low Temperature Research 
Station, Cambridge, in which supplies of glase- 
house fruit grown during summer and autumn 
respectively were used; the summer fruit gave 
resulta comparable to those obtained in Trinidad ; 
the autumn fruit, on the other hand, was charac- 
terized by the poorer keeping quality already 
mentioned. As to why summer-grown fruit 
or that obtained under tropical oonditions 
should be more tolerant of low temperatures is 
not understood. 


During recent years the terms of the grant from 
the Colonial Development Fund by which this 
Station is maintained include a concentration on 
fundamental research with special reference to 
the banana. 


Bow ~ "a ll 


182 
s 


~ 


NATURE 


+ 


JULY 29, 1939, Vor. 144 


UNITED STATES GEOPHYSICAL EXPEDITION TO 
THE PACIFIC OCEAN 


By Pror. S. CHAPMAN, F.R.S. = 


A NOTABLE expedition has been arranged by 

the National Geographic Society of America 
and the University of Virginia, with the oo-opert- 
tion of the United -States Coast Guard, to under- 
take varied geophysical investigations in the 
Central and South Pacific Ocean. The expedition 
will start in September next, and ita work will 
extend over a whole year. It will be transported 
by a 2,000-ton steel Coast Guard cutter, fitted 
with the latest type of sonic depth-finding appar- 
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atus, and carrying a two-seater soout observation 
seaplane whigh will be used in making aerial photo- 
graphs and island maps. While the scientific work 


_is proceeding, the Coast Guard will make a survey 


of present and future needs for navigational and 
radio aids to marine and air commerce. 

The expedition wil range over an area of 44 
million miles, south of the Hawaiian 
Islands, east of Australia and New Guinea and 
north-east of New Zealand ; most of ita work will 
be done on the many islands scattered over this 
area. These islands are all owned or controlled 
by the United States of America, France, and Great 
Britain or the British Dominions; westernmost 
of those to be studied is Nauru, practically on 
the equator, about 800 miles north-east of Australia. 
Easternmost is Ducie Island, nearly in the longi- 
tude of San Francisco, almost on the tropic of Capri- 
corn. The northern and southern limits of the area 
studied will be Kingman Reef (500 miles south 
of Honolulu) and Pitcairn Island. The expedition 
will sail from San Francisco, first visiting Canton 
Island, now under joint American and British 
control. During ita twelve months im the field, the 





ship will put in at intervals at Honolulu and 
Auckland, New Zealand, for supplies and mail. 
From time to time the expedition will send out* 
radio broadcasts describing ite progress. 

The expedition will set up major bases on twenty 
or more islands, and from each major base will visit 
from ten to fifty other islands. All the islands except 
those of the Fiji and Tonga groups (which are of the 
‘continental’ type, with a foundation of very old 
granite) are of the ‘pure Pacific’ type, either of 

recent volcanic origm, or 
of coral resting on recent 
underwater volcanic out- 
pourings. 
Gravity determina- 
tions and magnetic ob- 
servations, together with 
careful observations of 
latitude and longitude, 
will be made on the is- 
‘lands visited, and at the 
same time the geology of 
the islands will be stud- 
‘ied : the region is virgin. 
ground for the gravity 
survey, and of course 
magnetic observations everywhere need to be re- 
peated every decade or so in order to keep up to date 
our knowledge of the earth’s changing fiet. Artificial 
seismic waves will be set up by explosions on the 
ocean bed to indicate the types and depths of 
rock below; mud ‘oores’ will also be obtained, 
showing the composition, for a depth of several 
feet, of the top layer of the ocean floor. Observa- 
tions on marine biology will be made, and radio 
engineers will acoompany the expedition in order 
to investigate radio phenomena. 

The expedition is thus one of the most important 
and extensive scientific exploration surveys under- 
taken by any country for many years: in several 
respects ita programme ooincides with that which 
was recently arranged, for work over a much more 
limited area (on or near the edge of the continental 
shelf off the British coasta), by the Royal Society 
with the co-operation of H M. Navy—though the 
completion of that survey was prevented by the 
political crisis of last September. It is greatly to 
be hoped that the plans for the proposed United 
States expedition may be carried through fully 
and successfully. 
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OBITUARIES 


j Mr. H. Havelock Ellis 


Y the death on July 8 of Henry Havelock Ellis, 
both sojence and literature have sustained a 
heavy logs. Havelock Ellis was born at Croydon 
eighty years ago. At sixteen years of age, owing to 
ill-health, he was sent to Australia, and later became 
an assistant schoohnaster in a suburb of Sydney. 
During a lonely adolescence he was greatly troubled 
by morál and spiritual difficulties, and decided to 
devote his life to systematic inquiries that should 
make clear to himself and to others the real nature of 
the problema of sex. With this in view he returned 
to London, and trained as a general practitioner at 
St. Thomas’s Hospital. 

After a few months m general practice, literary and 
scientific activities began to absorb all Havelock 
Ellis’s time. He became editor of the “Contemporary 
Scientific Series’ and co-editor of the “Mermaid 
Series”? of old dramatists; and was soon widely 
known aa a critic and essayist, and later as a popular 
philosopher and an interpreter of the national genius 
of France and Spain. His books on “The World 
of Dreams”, “Man and Woman”, ‘The Criminal’, 
“A Stady of British Genius”, revealed his strong 
psychological mtereste and his gift for impartially 
collecting scientific observations and expounding 
scientific facts m æ lucid and impartial way. 

In a long list of publications, the most important 
work written by Havelock Ellis waa that entitled 
‘Studies in the Psychology of Sex”. ‘There is no 
need to repeat the oft-told story of the prosecution 
of its publisher, and the founding of a defence oom- 
mittee which mcluded George Moore, William Sharp 
and Bernard’Shaw. In gpite of judicial condemnation, 
- the volumes might have been seen on the shelves of 
most British peychologista at the beginning of this 
century ; and his influence undoubtedly paved the 
way for the sympathetic interest aroused Sy Freud’s 
more startling doctrines later on. Freud» himself, 
Indeed, has more than once acknowledged the value 
of Havelock Ellis’s pioneer work. 

Unlike Freud, Ellis was mare interested in collect- 
ing date than in constructing theories. The results 
of psychological testa were duly reported in his 
pages whenever they were obtaimable; but since 
experimental work was only in ita infancy when he 
wrote, his books will remain a collection of suggestive 
observations rather than of experimentally verified 
facta. His views on crime, on genius, on the mental 
differences between the sexes, though still freely 
quoted, can no longer.be regarded as representing 
the resulta of the latest researches. Nevertheless, 
his lucid and delightful style, and the charm of 
personality that shinee through it, will keep his 
psychological writings alive and influential when the 
publications of the academic perobologiete:< of his day 
lie dead and forgotten. 


Dr: Henry Correvon 


TuovucsH better known as a hortioulturist than 
as a botanist, Henry Correvon made considerable 
contributions by his numerous publications to 
botanical science. His death in his eighty-fifth year 
on May 11 leaves a notable gap among the devotees 
of alpine planta, whom he has done so much to 
encourage and asist by his own enthusiastic labours. 

Born at Iverdon in 1854, Correvon was educated m 
this little Swiss town, and, losing his father at an early 
age, was sent to learn horticultural practice first to 
Geneva, then to Zurich, Frankfort, Erfurt and finally 
to the Jardin des Plantes in Paris, where he received 
botanical ag well as horticultural trammg. Thus 
wall equipped, be returned to Iverdon to take charge 
of the horticultural establishment founded by his 
grandfather, which bad suffered greatly from the 
neglect of the tenant who had carried on the under- 
taking. Capable and energetic, Correvon commenced 
to work up this family heritage, but, alas, only to 
see most of his improvements totally destroyed by a 
devastating cyclone in July 1877. The low-growing 
alpine plants alone survived the ravages of the storm. 
He transferred his energies to Geneva, where he 
established a nursery for alpine planta, in the cultiva- 
tion of which he was so successful that he ultimately 
purchased in 1902 a large vineyard at Chéne-Bourg 
high above Geneva. Here he created the wonderful 
garden ‘La Floraire’ known to all cultivators of 
alpine gardens. To it he had transported limestone 
rocks from the Saléve and the Jura and granite blocks 
from the Alps so as to have suitable surroundings 
for his pet plants. 

Oorrevon's interest in these was not limited to those 
in his own garden. He was one of the onginators of 
“Le Linnea”, the alpme garden at Bourg St. Pierre, 


now under the management of the University of ' 
Geneva. He was also concerned in the management , 


af the alpine garden on the Rochers de Naye above 


Montreux and for a time with that above Samt- : 


Oergue. His love for these, and other efforta for the 
preservation of the mountain planta, made him 4 


prime mover in the formation of the Swiss Nature : 


Protection Society. ; 

Alphonse de Candolle pérsuaded Correvon to ` 
learn English, and for some years he acted as a:i 
correspondent of the Garden. In 1886 he visited | 
England and wrote enthusiastically about some’ 
of the gardens he saw, and spoke with admuration' 
particularly of tbe cultivation of the terrestrial 
orchids by various British horticulturists. This group: 
of plants was particularly dear to him and led to his 
publication of a little book in 1893 on “Les Orchidées 
rustiques’’, followed in 1899 by his “Album des 
Orchidées”, of which & second edition has appeared. 
His publications were, however, not limited to 
orchids. They mehided books on trees, ferns, flowers 


4 
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i of flelds and foreste, water and marsh plants. His efforts, however, had received recognition by 

i book on “Rock Garden and Alpine Plantes”, translated conferment of knighthood in 1938. He was hono 

( from the French edition, was published in New York. Veterinary Surgeon to Queen Alexandra, ] 
His “Alpine Flora”, with ita wonderfully artistio George V, King Edward VIII and King George 

representations of the plants described, appeared in The Royal Veterinary College in London st 

. an English translation in London. as & monument which will always be associated. - 

+ Correvon was an indefatigable worker and an his name, and those working there will be remi 

excellent lecturer. Ten years ago, at the age of that it was due to his unremitting energy that | 

> seventy-three years, he undertook a visit to the excellent facilities are available. 

\ United States, where he gave some forty lectures and l J. Yurr Boau 

į addresses in English to promote the interest in alpine a See 

pandeng. He was an honorary member and ocorre- 

‚apondent of many horticultural societies and was r 

'awarded an honorary doctorate of the University of ` ° i 


‘Geneva in 1981. : Dre. Wurum Hesey Naan died on June 1 
| He retained. his full powers of body and mind until his eighty-third year. He was born in Batavia, w. 
the end, and his beloved garden at Chéne-Bourg is his father, Dr. Richard Neale, was then in prac 
assured of its continuity m the hands of his aon and He came to England as a boy and attended a pri 
his grandson, both trained gardeners and possessing school at Hampstead. He studied medicine at Ki 
‘Henry Correvon’s devotion to alpine planta. College and University College, London, and 1 
D the degree of M.B. in 1879, proceeding to M.D. in 1 
; In 1880 Dr. Neale joined Mr. B. Leigh Smit] 
? surgeon and naturalist on a sporting and explo 
l . : vo in the steam yacht Wira to the then alr 
| sir Frederick Hobday, C.M.G. Se coast of Franz Josef Land, where discove 
+ Tre veterinary profession has lost & pioneer of of considerable geographical importance were m 
{bility with the passing of Sir Frederick Thomas In 1881 Dr. Neale returned with Mr. Leigh Sr 
Jeorge Hobday at the age of sixty-nine years on in the Hira on a more ambitious summer expedi 
june 24, to the same region, where the yacht was caugh 
Hobday graduated at the Royal Veterinary College the ioe-floes and sunk close to Cape Flora. 
1892. His early contributions to veterinary science The disaster was so sudden that very little « 
rare on the applied side. He was responsible forthe be saved from the wreck and the only hope of res 
Jore general use of anwethesia in veterinary surgery, was in the power of the ship’a company to ] 
ad decreased the hazard of volatile narcosis by themselves. A hut large enough to house the twa 
pans of mhalers, which he designed to control the five men was built and Mr. Leigh Smith’s all : 
oth of anmethesia. In addition he developed hunter secured an adequate supply of walrus 
| ethods of abdominal surgery in large animals, and bear meat. Dr. Neale had charge of the rationin 
oe ree ee eee aueraaruane the food so as to preserve the health of the n 
lief of roaring in horses. such tinned provisions as had been saved being } 
Sir Frederigk’s real scientific achievements cannot for the homeward boat voyage. He was troublec 
(| Judged by his publications, but rather by his the prospect of an outbreak of scurvy if the abe 
nes end successful efforts in creating research of lime-juice, in which the British sailor 
nlities at the Royal Veterinary College, and in learned to trust as the only preventive. He fm 
' mging the medical and veterinary branches of however, that the fresh meat diet was in fact 
icine into more intjmate contact by the formation best possible antiscorbutic, and on hia return he d 
o Section of Comparative Medicine in the Royal with thé etiology of scurvy in several communicat 
jety of Medicine. He was the first veterinary to the medical press, and he must be viewed as 
widant of this section (1924—26). of the first to recognize the vale of fresh mea 
m 1927, Sir Frederick was made principal of the a preventive. 
yal Veterinary College. He took over s college The winter of 1881-82 was suse safely tho 
| buildings of which were in danger of collapse the temperature sank to — 40°. When the 
i the financial postition of which could not have began to break up at the end of June a start 
o worse. His enthusiasm enabled him to raise made to the south in four small open boats. T] 
voluntary subscription the sum of £185,000. This, were hardships in plenty and a beffing journey 
ther with a Treasury grant of £150,000, made it more than 500 miles to be made through the shif 
sible for him to realize his ambition of rebuilding leads of the icefloes and in the open sea. After 
College. The new main block, housing the long- weeks, the relief ship Hops was met on ths œ 
led research and teaching facilities, was formally of Novaya Zemlya, and the whole party were stil 
red in 1987 by the Kimg and Queen. _ sound health in spite of the trying experience 
his ten years of strenuous endeavour drained Dr. Neale studied the natural history of the c 
day’s strength, and the unexpected termination of Flora region and described his collections in 
_orincipalship in 1936 came as a heavy blow both . Proceedings of the Zoological Society. He becan 
' mand to his many friends, though formal resigna- valued fellow of the Royal Geographical Society 
was delayed until the opening ceremony. His frequently spoke after polar papers. 
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For more than half a century, Dr. Neale lived as a 
general practitioner in the 8t. John’s Wood district, 
endearing himself to an mcreasing circle of friends by 
his akill, devotion to duty and trust-begetting kind- 
ness. Hues Rosgrar Mr... 


Ws regret to announce the following deaths : 


Prof. H. H. Barnum, head of the Department of 
Mathematics in Robert College, Istanbul, aged sixty- 


one years. 
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Dr. W. A. Potta, a pioneer ın the psychology of 
crime, on July 23, aged seventy-three years. 

Prof. E. R. A. Seligman, McVickar professor of 
political economy and finance in Columbie Univermty 
during 1904-81 and editor of the “Encyclopædia of 
Social Sciences”, aged seventy-eight years. 

Mr. J. M. Wood, formerly engmeer of the New 
River Company and of the northern district of the 
Metropolitan Water Board, on July 21, aged eighty 


years. 

Prof. Archibald Young, regius professor of surgery 
in the University of Glasgow, on July 23, aged sixty- 
five years. 


i 


NEWS AND VIEWS 


Dr. Wilson Smith 

De. Witson Serra, who has just been appointed 
to the chair of bacteriology in the University of 
Sheffield, graduated in medicine at the University of 
Manchester in 1923, after War service in France and 
Belgium with a fleld ambulance durmg 1916-19. He 
obtained the diploma in bacteriology at Manchester 
in 1927 and was granted the M.D. degree in 1929. 
For the last ten years he has been a member of the 
scientific staff of the Medical Research Counc! and 
during this period he has made many valuable con- 
tributions to knowledge on bacteriological problems 
—such as the standardization and aasay of pneumo- 
coccus antisera—and also on various virus diseases. 
Perhaps the most important of these latter contri- 
butions are the facta regarding the virus of epidemic 
influenza. As a member of a team, he was one of the 
discoverers of this virus and he helped to lay down 
ortteria for ita recognition; he did much of the 
pioneer work which has led to a renewed and inten- 
sive investigation of influenza throughout the world. 
Since 1934 he has been one of the editors of the 


British Journal of Experimental Pathology? 


Mr. Hugh Main 

THe council of the British Empire Naturalste’ 
Association has elected Mr. Hugh Main as new 
national president in succession to Mr. Douglas 
English, who recently retired owmg to ill-health. 
The presidency of the Association 1s not an annual 
affair and the choice of Mr. Hugh Main will meet 
with wide acolamation, for he ıs well known for his 
interest in nature photography and his insect studies. 
He spends much time in his private photographic 
studio at Woodford Wells m Easex, or m collecting 
insect specimens. He has long been a vice-president 
of the Association, and when the new Epping Forest 
Branch of the Association was formed, Mr. Main 
was elected its first president. He has made oon- 
spicuous contributions to nature photography and 
he has also been an active man in the fleld as well 
as on the lecture platform. He has also made some 


noteworthy experimenta with his insectarrum. Mr. 
Main has long been a keen and enthusiastic worker 
for the Association and has done much in various 
ways to promote ites welfare. He is the Association’s 
referee for beetles. The British Empire Naturalists 
Association now has twenty-four local branches each 
with separate meetings and officers, and thirty-five 
other natural history societies are affiliated to it. 


Public Health and the Supply of Medicaments 

Tse addreas of Mr. J. Rutherford Hull, as chair- 
man of the Pharmaceutical Conference, which met 
at Birmingham on July 17-21, was entitled ‘Public 
Health in relation to the Recognition, Definition, 
Standardisation and Controlled Supply of Medica- 
mente’, and he makes recommendations under all 
these heads. Lista of recognized drugs are supplied 
by the national pharmacoposias of marty countries ; 
it is hoped that these will eventually be replaced by 
an international pharmacopoaia, but this would not 
solve the whole problem. Medicine 1s advancing 
rapidly and pharmacopoias soon get out of date. 
Some authority in Great Britain should publish a 
list, like the American list of New and Non-Official 
Remedies, which would be kept constantly up to date. 
The British Medical Association and the Pharma- 
ceutical Society of Great Britam have recently been 
forced by considerations of cost to abandon the pro- 
posal to publish such a list jomtly. The Government 
should undertake this important public service. 
Proper regulations for the definition of medicimes 
would make it impossible for the manufacturers to 
confuse the public, and fill up the shelves in pharma- 
cies, by selling the same simple chemical substance 
under a dozen synonyms. Mr. Hill also recommends 
that the present arrangements for the standardization 
of medicines should be extended, and that their retail 
sale should be confined to pharmacists. This would 
not mean a monopoly for one class of the community, 
but only that thoee firms which sell medicines should 
be compelled to employ saleamen who have bean 
properly trained. 
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+. Marking of Patent Medicines 
+ Wama the question of withdrawing Medicine Stamp 
.\ Duties was debated recently in the House of Commons, 
© it was clear that there was a general feeling that 
.; proprietary medicmes should not be freed from all 
' restriótions, but should be subjected to effective 
‘ oontrol, Some of them are fraudulent, their adyertise- 
:’. mentas encourage healthy people to think they are 
Ct ill, and unhealthy people to postpone taking medical 
advice until it is too late, and some of them are 
' poisons. The recent paasing of effective legislation in 
. the United States was largely due to the fact that 
^ seventy-three people were killed by an elixir oon- 
' taming diethylene glycol, just at the time when the 
,~ matter was being debated in Congress. It would be 
' unfortunate if another such accident were to occur 
- in Great Britam before effective measures were intro- 
duced. Reforma of various kinds are being widely 
.,, discussed. Prof. A. J. Clark, in a little tract published 
- last year under the title “Patent Medicines” said : 
_» "The clearest line for the Government to take would 
. be to say that it did not wish to tax any remedy 
. that was beneficial to the health of the people, and 
. wished to suppress all those that were useleas and 
. harmful.” This would imply regulations such aa 
those now enacted in the United States, where new 
=" remedies can only be sold when they have been 
| officially approved. Lord Horder, in his speech in 
the House of Lords, streased the harm that is done 
by misleading advertisements and recommended that 
“measures for the control of quack medicines should 
‘form part of the campaign for national fitness. - 


‘Organization for War Emergency i 
n EÈxrsNsıve preparations are in progress to meet a 
, + poesible war emergency, not only in regard to defence, 
' . but- also in other directions. On the medical side, the 
Ministry of Health has iasued a “Statement Relating 
to the Emergency Hospital Organisation, First Aid 
‘Posts and Ambulances” (London: H.M. Stationary 
Office. 4d. net). This seta out, in the first place, 
‘emergency hospital requirementa and organization, 
‘sohemes for dealmg with casualties and ambulance 
‘peevioes. A summary is then given of supplies that 
‘are being provided. These include 200,000 beds with 
mattresses, 820,000 blankets, with a corresponding 
' sufficiency of sheeta, pillows, pillowslips and towels, 
and 226,000 stretchers with 400,000 coloured blankets. 
In addition, drugs and dressings to the value of 
£287,000 are on order, as well as surgical equipment 
and appliances sufficient for 75,000 casualty beds. 
' On the food side, the Government has advised all 
‘ who can to lay in a week’a store of emergency food. 
In order to translate the Government’s advice mto 
practical terms, the British Medical Association has 
issued & booklet, which should be im the hands of 
every householder (“How to Stock your A.R.P. 
' ‘Larder’. 2d.). This advice on the stores that 
'. should be purchased in order to provide a week’s 
| ‘food supply for a family of five. The approximate 
"oot of the articles suggested is given, together with 
' hints for storage and use, a few sample recipes for 
fone dinner, and the food valnes of the rations 
 thentioned.' 


NATURE 


JULY 29, 1939, vor. 144 


Nutrition and the Public Health 


THa proceedings of one of the most useful con- 
ferencea of recent years—the National Conference on 
the Wider Aspecta of Nutrition organized by the 
British Medical Association and held in London at 
the end of April—have recently been published under 
the tatle “Nutrition and the Public Health’ (B.M.s. 
House, W.0.1. Pp. 150. 28. 6d. post paid). This 
conference, a report of which appeared in Natur: 
of May 6, p. 745, brought together representatives of 
medicine, agriculture, industry, administration 
education to discuss in a comprehensive a Fe 
relation of human nutrition to the national welfare. 
It urged upon the Government the formulation of a 
long-term food policy in which the requirements of 
health, agriculture and industry should be considered 
in mutual relation, and recommended the maugura- 
tion of an educational campaign to make such 4 
policy effective. The Conference ranged over a wide 
fleld, but as the published proceedings clearly indicate, 
there was the thread of the urgent need for an active, 
informed Government policy, which whould take as 
its mam objective the abolition of malnutrition, 
running through every discuasion. The common 
benefit to the health of the individual citizen, to the 
prosperity of the home farmer (who would be largely 
responsible for the perishable ‘protective’ foods so 
easential to such a scheme) and to the efficiency of 
industry of such a policy forms the triple basis of 
what is undoubtedly one of the clearest and most 
influential appeals yet made for the early application 
of modern nutritional knowledge to national well- 
being. 


Teachers on Modern Education 


Tas addresses delivered at sectional meetings 
arranged in connexion with the recent annual con- 
ference at Llandudno of the National Union of 
Teachers House, Mabledon Place, London, 
W.C.1) have been issued as a bound pamphlet. They 
include one by Mr. Kenneth M. Lindsay on the 
development of our educational system, m which he 
suggests that a commission is required on the whole 
financial relation between central and local govern - 
ment if the implications of the Spena Report are to 
be carried ont. He also stresses the need for develop- 
ing technical education, meludimg the provision of 
improved premises and closer co-operation between 
technical. education and industry and commerce. 
Emphasizing the importance of adult education, he 
pomted out the need for an effective survey of this 
field. Dr. C. F. 8trong’s addreas on the teaching of 
citizenship in central schools refers to the importance 
of melding the civic aspecta of science in a science 
syllabus, and ‘urges the importance of history as 
laying the foundation for the teaching of citizenship 
and dispassionate thinking about political questions. 
Mr. E. R. J. Humey’s peper on aspects of education 
considered 'as & preparation’ for life in the modern 


-world also emphasizes the importance of seience, 


especially biology, from this point of view as well as 
the importance of character traming and the formu- 
lation of ideals and a sense of values. Dr. G. H. 


| 
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Green’s address on the cmema sad handicraft 
training directs attention to the need for mvestagation 
in the technique of using the film in schools. 


The Hebrew University, Jerusalem 


Tx Hebrew University, on the heights of Scopus in 
Jerusalem, is developing fast and well. Begun in 1923 
with a Ohemistry Research Institute, it is to-day ao 
centre of research and instruction, with faculties in the 
main branches of learning, an academic staff, including 
research workers, of 125, and a students roll, under- 
and post-graduate, of 850. More than 80 per cent 
are women. Hebrew is the language of instruction. 
In sorhe Departments are men pre-emment in their 
own academic fleld. Prof. Bernhard Zondek, professor 
of gynscology, is in charge of the Hormone Research 
Laboratory which is now attached to the new Medical 
Centre opened in May of this year. Prof. 8. Adler, 
head of the Microbiology Department, has already 
achieved an international reputation for his pioneer 
work on tropical diseases transmitted by parasites, 
and bas undertaken several expeditions on behalf of 


“the Royal Sooiety. Prof. A. E. Fraenkel, formerly 


of the Universities of Marburg and Kiel, is one 
of the professors in the Mathematics Department, 
with mathematical philosophy and foundations of 
theory of seta and of analysis as his special fleld. The 
Archsological Department, under Prof. L. A. Mayer, 
works in close association with the Department of 
Classics. 

Two new faculties have been added this year, a 
medical faculty—it was formerly only a pre-faculty— 
and agriculture. The new profeasor of agriculture is 
Prof. E. Volecani, director of the Experimental 
Research Station at Rehovoth. The Hebrew Univer- 
sity has played its part m enabling academic refugees 
to continue ther work. Already nearly fifty exiled 
German scholars have been found positions at the 
University. These include Prof. H. Torerynar, the 
interpreter of the Lakhish Letters, Prof. J. Guttman, 
the authority on Jewish medieval philosophy, Prof. 
Martin Buber, the social philosopher, Prof. B. 
Zondek, the gynmoologist, Prof. Halberstadt, the 
radiologist, and the brothers Adelbert an® Ladislaus 
Farkas, who are directing the Department of Physical 
Chemistry. The work already done gives promise 
that perhaps in the not-distant future Jerusalem will 
onoe again become the centre of learning m the Near 
and Middle East. : 


University and Professional Standards in the U.S.A. 


Tas formulation of standards in respect of such 
matters as entrance and graduation requirements, 
staff, equipment and financial resources, and the 
accrediting of educational institutions with reference 
to them, are undertaker inthe United Statea by 
voluntary national and regional associations and by 
State universities and departmenta of education. 
Lists of accredited institutions are published from 
time ,to time and the aituation is reviewed by the 
United States Office of Education onoe in every four 
years. Bulletin No. 16, “Accredited Higher Institu- 
tions, 1988” (Supt. of Documenta, Washington, 
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6 
D.O., pp. 212; 20 cents) brings together the latest 
available lists and standards of both voluntary and 
State accrediting agencies. The most noteworthy 
development of the past few years is the drawing up 


_ by the Engmeers’ Council for Professional Develop- 


ment of a statement of principles (reproduced in the 
Bulletin) for accrediting engineering curricula with 
the object of improving the status of the engineering 
profesgion. Other national associations have pub- 
lished lista of accredited professional and technical 
schools of law, theology, medicine, pharmacy, 
osteopathy, optometry, music, architecture, business, 
librarianship, journaliam, forestry, social work and 
teaching. A National League of Nursing Education 
is conducting a survey with the intention of issuing 
a list of accredited schools on ita completion. Of the 
university accrediting agencies, the chief and most 
exclusive is the Association of American Universities, 
which regards as the principal ground for the inclusion 
of a college in ite approved list, evidence of success 
“in stimulating scholarly Interest in ite students and 
m preparing them for more advanced scholarly 
endeavour’. 


The Carnegie United Kingdom Trust 
TWENTY-FIVE years have elapsed since Mr. Carnegie 
founded, with a capital of ten million dollara, his Trust 
“for the improvement of the well:bemg of the masses 
of the people of Great Britain and Ireland”, and the 
Trustees preface their report for the year 1988 with 
a brief retrospect, in the course of which the allocation 
of their revenues since the Trust’s foundation is sum- 
marized under the headings: libraries £1,393,000, 
physical welfare and playing flelds and play centres 
£471,300, rural development and social service (in- 
cluding land settlement) £541,800, organs and other 
musical and dramatic activities £330,500, adult 
education £66,600, other activities £339,500. In 
pursuance of Mr. Carnegie’s injunction to remember 
“that new needs are constantly arising as the masses 
advance’ the Trustees aim at fulfilling the role of 
a pioneer body, financing no enterprise for more than 
a limited period, during which its sponsors are ox- 
pected to contrive means for maintaining it, should 
ita continuance appear expedient, without further 
recourse to the Trust. This principle plays a decisive 
part in the framing of the programmes of constructive 
expermmental work which are drawn up by the 
Trustees once in five years and which pre-determine 
the bulk.of the expenditure of each year’s budget. 


THR current programme covers activities classified 
as: (a) cultural and wethetic developments, including 
libraries, museums, music and dramas, adult educe- 
tion; (b) social services, in many of which the 
National Council of Social Service collaborates, 
jocluding village halle, community oouncils, shows 
and exhibitions, universality settilementa, village 
colleges, women’s institutes,, Zoological Society's 
films, national parks, youth servicés, etc.; and 
(o) land settlament. One of the notable evente of 
the year was the publication of a report in furtherance 
of the policy inaugurated ten years ago for developing 


the educational function of museums of the British , 


| 


I 
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Islea. The report, based on a two years survey by 
Mr. 8. F. Markham, is accompanied by a short non- 
technical pamphlet, ‘““Museume and the Public” for 
the use of museum committees. % 







Mycenean Athens 

Tga discovery at Athens of a chamber-tomb of 
Myocenean age, which presumably had served for a 
royal burial, corroborates tradition, but at the same 
time necessitates a new orientation in saseasing the 


disoovery (IWustrated London Newe, July 22), Prof. 
. L. Shear of Prmoston University, field-director 
| of the excavation, states that the tomb is situated 
shallow accumulations of depomt on the northern 
| liope of the Aaropotis It consista of a rectangular 
chamber, filled with splmtered rock and approached 
a dromos, or passage, some 45 ft. m length, but 
| ich originally may have been longer, as the outer 
is cut by the Roman wall. The earth-filling of 
| this passage contained a number of Mycenean pòt- 
| herda. Both passage and burial chamber had been 
| from the rock; and the entrance to the chamber 
oe ee eee This 
rway was closed by carefully packed stones, which 
dearly had not been disturbed since they were placed 
“n position. 


| tints the chamber on one of the rock-ont 

_, fenches, which run along each side, were six vases 

bd a cylindrical ivory box in their original position. 

vases had been crushed by the collapse of the 

of, but the ivory box, which is described as ‘‘a 

terpiece of artistic design and of technical execu- 

on’’, was intact. East of the doorway were two large 

standing on the floor by a copper ladle. The 

.| pve was out in the rock to a depth of four feet. 

‘| thad been covered by a stone slab; but this had 

t'i jen removed, and lay diagonally by the grave. 

i bones nor offerings were found in the grave, 

“though there was one small disk of gold in the earth 

ld stones which filled the grave. On the floar beside 

@ alab lay a group of small toilet icles—a bronze 

r, @ small ivory box, and ivory pms; and 

'*th of the grave, also on the floor, were three piles 

| (gold ornaments. The pottery is of a single period 

hy is characteristically Myoenean m form and 

tion, Exact parallels can be found in Mycenean 

‘ttery from the Argive Heraeum and elsewhere 

longing to the third Late Helladic period of the 

| ‘tt half of the fourteenth century B.o. The state in 

'|; fish the tomb was found and the character of the 

| ings lead Prof. Shear to the conclusion that this 
| 
| 





l ' burial place of a lady, probably belonging to 

i» {royal house of Erechtheus, tho legendary king of 
hens, whose body was removed when the roof of 

| , #4 chamber oollapeed; while the wealth of the 
ae looked when the body was removed— 
rise to a completely different conception of the 


| : \[dam of Erechtheus in the fourteenth century 3.0. 


—__ ee 
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from that conveyed by the fragmentary remains 
the walls of his palace,’ which have been disoovei 
an the Acropolis, and the unimportant part play 
by Athens in the Trojan War five generations la 
as recorded in the Homeric poems. 


Industry and Agriculture in Belgium 
Ix a pamphlet on the National Foundation 

Scientific Research and Industry, the contribution 
this body to industry and agriculture m Belgium d 
ing the last ten years is reviewed by P. Beghin, | 
secretary of the Foundation (Pp. ix+408. Bruxelle 
Fonds National de la Recherche scientifique). Sir 
the Foundation gave ita first grant in July 1928, $ 
persons have received grants, 75 of whom are 8 
receiving them, while 35 fresh grants are made ea 
year. In subsidies of all kinds, 25,000,000 france ł 
been distributed amongst 1,350 research worke 
The annual budget of the Department of Industr 
Science of the Foundation is limited to 1,000, 
franca. Taken by industries, the distribution 
research effort is concentrated mamly in agricult 
and horticulture (1,582,460 francs), metallur 
(1,299,000 franca), electrical engineering (1,200,4 
france), out of a total of 7,166,810 francs, chemist 
coming next with 780,750 franos and civil engineeri 
with 680,100 franos. The report includes more or k 
detailed accounts of work in progreas in metallurg 
welding, the thermodynamics of heavy-oil moto 
electrical apparatus, including incandescent elect 
lamps, radio reception, civil engineering, inaludi 
the action of wind on buildings, chemistry, inoludi 
syothetic Inbricating oils, copal gum, synthe 
resins for the electrical industry, vulcanization 
rubber, the charcoal industry, glass industry, ceme 
industry, optical industry, as well as in agricultu: 
including the disinfection of planta and the cultivati 
of the beetroot, the brewing industry and the a 
of leather. 


British Museum (Natural History): Recent Acquisitio 


An interesting acquisition in the Department 
Zoology is a series of the golden mole, Bremital 


granis, prepented by Captain G. O. Shortridge of t 


- Kaffrarian Museum, Kimg William’s Town, Sou 


Africa. The gift comprises seventeen skins and aku 
of this insectivore, and forme a valuable addition 
the study collections. Mr. F. N. Ashoroft has p) 
sented to the Department of Minerology a furtt 
selection of well-crystallixed minerals from fort 
seven carefully recorded localities m Switzxerlar 


“The Ashcroft collection of Swiss minerals is unrivall 


in the excellence of the specimens and the care wi 
which the localities have been recorded. This lat 
gift brings the number of specimens added to t 
Museum’s collection from this source in the last t 
years to a total of 3,654. * Another interesting g 
comes from the MoGregor Museum, Kimberl 
through Miss M. Wilman, the curator, and coneis 
of three specimens of the doubly refracting Icela 
spar found im Cape Province, South Africas 

collection comprising about 4,000 gatherings 

plants has been brought back from South Amen 
by Mr. A. H. G. Alston, assistant keeper in t 
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Department of Botany. Of these about 1,900 are 
vasoular . The oollection ia rich in 
duplicates and there are about 20,000 specimens in 
all. Mr. Alston represented the Museum at the first 
South American Botanical Assembly at Rio de 
Janeiro last October, and Jater made an axpedition 
aeross the north western corner of the South American 
continent from La Guayra in Venezuela to Bartacoas 
m southern Colombia, near the frontier of Ecuador. 
He studied the phytogeography of the area and 
collected specimens of the plants found. 


Anthropology and Ethnology in Switrerland 

THe Bullsiin der Schweizerischen Gesellschaft für 
Anthropologie und Ethnologie, 1938-89, in addition to 
the annual report, obituary and other affairs of 
domestic concern, contains matter of wider interest 
for anthropologists in a contribution by the editor, 
Dr. O. Schlaginhaufen, ‘Untersuchungen uber die 
Gesichtaform der Schweizer’? which was presented to 
the International Congreas of Anthropological and 
Ethnological Sciences at Copenhagen in August last, 
and summaries of the anthropological communica- 
tions to the annual meeting of the Société Helvétique 
des Sciences Naturelles at Coire, August 28, 1938, from 
the Actes of that Somety. Among theses, a group of 
pepers by Prof. E. Pittard deals comparatively with 
various leaser known physical characters of the Bush- 
man and other peoples of South Afmoa, upon which 
the author's promised further interpretations will be 
awaited with considerable interest.- 


STUDENTS of the skeletal remains of man may be 
directed particularly to the study by Dr. Albert L. 
Périer of a remarkable postmortem deformation of 
the mandible in six out of a collection of twelve 
Griqua skulls. In these six specimens, the bioondylar 
diameter of the mandible is by so far leas than the 
corresponding basio-cranial diameter that it is 
impossible to” artaculate the jaw to the skull; and 
indeed, if it ware not for the correspondence of other 
characters, it would be difficult to believe that their 


attribution to theese crania is correct. In three of. 


the skulls the discrepancy in diameter is ten mulli- 
metres or more. It is to be noted that the bone of 
the jaw is exceptionally thick, and the shrinkage 
absolutely symmetrical. No acceptable explanation 
of the change presenta iteelf, especially as no other 
example is found in one hundred and fifty South 
African skulls in the collection to which the Griqua 
skulis belong. The author points the moral that 
caution must be exercised in drawing conclusions 
from isolated specimens in human pelwontology. 


Tests of Materials 


Numeres 726 and 727 of Hermann’s ‘Actualités 
scientifique et industrielle” (Paris) deal with testa of 
materials and are entitled “La Structure et Ia 
Déformation dea Solides” and ‘THiasais des Métaux”’, 
respectively, the former of fifty pages (18 francs), the 
latter of seventy pages (25 francs), both well illus- 
trated. They are written by M. R. L’Hermite, 
sæistant director of the Laboratory for Buildings 
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and Public Works, Paris, and represent his lectures 
delivered at the Laboratory in 1987 and 1938. He 
emphasizes the influence of the fine structure of 
materials on their elastic properties and devotes half 
the first volume to microscopic and X-ray methods 
and their resulta. In the section on the deformations 
produced by applied forces he makes use of the 
Mohr-Caquot diagrams and theory, and ascribes 
deviations of experimental resulta from the theory 
to want of isotropy. In the second volume many of 
the newer forms-of machines for testing metals under 
tension, compression, ghear, bending and shock are 
described, as well as methods of testing hardness, 
wear and fatigue. The principal resultes obtained are 
given and are related to the Mohr theory. 


Bibliography of Seismology 

THis bibliography, by E. A. Hodgson, published 
by the Dominion Observatory, Ottawa, for the 
period October-December 1938 has just been re- 
ceived. It contains 120 items from fourteen col- 
laborators residing in eight countries, and it is 
noticeable that the United States and Holland are 
well represented and that Spain has a collaborator. 
Italy, the Balkan States, the U.S.S.R. and South 
Americe are this time not represented although it is 
known that seismological work is being done in all 
these places. One of the more recently studied 
branches of the subject is well illustrated by a peper 
by A. Belluigi (‘‘Seiamisch-electrische Wirkungen 
und neu mogliche seismische Anwendungen”, Bet. 
Angew. Geoph., 7, Heft 3, 260-264, bib., Lerpaig, 
1938). It concerns the new seiamic-electric effect 
pointed out by American authors, and the author 
suggests that its probable cause consists ın electro- 
chemical alterations produced by elastic waves as 
Thyssen, Hummel and Rulke have demonstrated. 
It is further suggested that new electro-elastic 
seiamometers be planned, as these should afford 


advantages over the present seismometers In exact- ' 


ness of: reproduction of impulses, owing to the 
absence of inertia masses, and they should measure 
at the same time the electrical resistivity. Following 
the bibliography 18 a very valyable double index for 
the whole year, arranged first by subjects and then 
by names 


Journal of the Royal Agricultural Society 

THe Journal of the Royal Agricultural Sootey of 
England has reached ita hundredth volume, and with 
this iasue certain changes of format are being made. 
In place of the single annual volume, a periodical 
appearing three times a year is to be published. The 
first part, issued in June, consists mainly of the usual 
reviews of agricultural research under the famuliar 
title, “The Farmer's Guide”, but also includes the 
annual financial statement. Part 2 will appear in 
November and will contam a number of contributed 
articles and the various reports on the Show. Part 8 
will be published in March and will also contain a 
number of contributed articles, the report of the 
Council to the annual general meeting, the annual 
reviews of agricultural law and agricultural statistics, 


me teenie, ee m mi 


_ pylons. The advantages of 
. areo discussed and the systems adopted for grid tariffs 


`” Bedford Row, London, W.0.1. 
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and the annual report of the Society’s scientific 
officers and of its research committes. Each part 


'’ wil include a summary of the proceedings of the 


Council at ita meetings in the previous two or three 
months and will be separately indexed. The June 


' issue for-1989 (100, Part 1) is now available and oan 


be obtained from the Society, 16 Bedford SQUATS; 


| W.0.1, price 5s. 


= The Grid System 


Tan Association of Engineering and Shipbuilding 


. Dreughtamen publishes (Draughteman Publishing 
' Co., Ltd, 96 St. George’s Square, London, 8.W.1) 


a series of pamphlets containing much usefal informa- 
tion. A recent issues, entitled “The Grid System”, 
contains a historical survey of electricity supply in 


’ Great Britain from the formation of the -Edison 
a „Light Oo. in London in 1881, through the troublous 
, ‘years when various Acts of Parliament were paased 
‘. . which in some cases hampered the industry; the 


first contracte for the ‘grid-iron’ or grid system were 


. < placed in the year 1928, and this was followed by the 
‘ , growth in the space of six years,of 4,000 miles of 


transmission lines and the placing of 26,000 steel 
frequency 


and tradmg. Much of the information is not readily 


_ obtainable elsewhere. A list ia included of A.E.8.D. 

. printed pamphlets and other publicaticns written 

., specially for engineering and shipbuilding draughte- 
’ men. . 


Ce ateh Coiba Tastitute 


Toa “Acht en Twintigste Jaarverslag van het 


' -Koloniaal Instituut” gives a brief account of the 
_ work of the Dutch Colonial Institute at Amsterdam 
~. during the year 1938. Its activities have included . 
¿| public lectures, courses of instruction in tropical 
_ hygiene, researches on tropical diseases such as 
_ yellow fever and paittacosis, studies in mosquito 


control and the chemical examination of more than 
four thousand samples. The valuable work recorded 


"` in this year-book gives ample evidence that the 
: Dutch Colonial Institute continues actively to serve 


the inves of Holland and ite oversea possessions 


7 The Scientific Films Committee _ 


Anooi bro yoan ago the Ameciatiounal aa 
Workers set up a Scientific Filmes Oommittee, to 
act as a clearing-house of information on scientific 
films. During this time it has seen and appraised 
some 150 films, and has produced a graded list of 
these films with particulars of length, availability, 
subject-matter, distributor, etc. This list is available 
to anyone interested at a cost of ls. If desired, the 


; Committee will undertake, for a amall charge, to choose 


a- programme to suit any particular requirements. 


. In addition, the Committee has compiled an mdex 


of scientific and film experts willing to be put in touch 
with people requiring advice on the making of films. 
Full particulars of the services offered can be obtained 
fram the Secretary, Saientifle Films omenite; 30 ` 


ta 
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Apparatus for the Physical Laboratory 

Tua twenty-fifth edition of the catalogue of 
physical laboratory apparatus and equipment re- 
cently issued by Messrs. W. and J. George, Ltd., 
proprietors of F. E. Becker and Co., London and 
Birmingham, is an impressive volume of 824 pages. 
The contents cover the whole of the equipment 
for the teaching of physics in all types of educational 
institution from elementary school to university. 
For convenience of reference, the catalogue is classi- 
fled into thirteen sections withm which the items are 

in the usual text-book order of treatment of 

the subject. Physics is divided into ten sections. 
The remaming three deal with laboratory fittings, 
equipment and materials, with lantern slides, ciné 
films and with text-books. Out-of-date items have 
been entirely replaced by new spparatus, and the 
designs of many standard instruments have been 
improved. In addition to the well-known series of 
Nivoo producte made by Mesars. George, other 
British and foreign items are included so that every 
normal requirement im physics teaching is to be 
found withm the covers. But it is more than a mere 
catalogue. Each item dealing with less well-known 
apparatus has a brief description of the method of 
use, together with the necessary theory, supplemented 
in some of the entries by typical numerital results 
obtained with the-appaeratus in the laboratory. Some 
of these descriptions cover a page or two. The 
specially drawn illustrations are very clear and pro- 
ject well in the epidiascope. Altogether the catalogue, 
with ita detailed index, corner page headings and 
numerous cross-references, makes a noteworthy 
addition to the library of any educational or Industrial 
physics laboratory. 


Book Reviews 

Sips by side with the increase m numbers of 
scientific papers which has been referred to repeatedly 
in this journal in recent years, there has been a 
steady if smaller growth of scientiflc and technical 
text-books, monographs and other books of interest 
to readers of Naruns#, and the task of presenting to 
the soi c reader a reasoned survey of such 
literatute has become increasingly difficult in the 
limited space available. Followmg the customary 
practice, longer notices of books have been printed 
under appropriate titles, while shorter notices have 
been brought together without a special headmg ; im 
addition, a classified list of recent scientific and 
technical books, whether received for notice in 
Narora or not, is printed every month as a supple- 
ment to the journal. In the present issue, the shorter 
notices, which used to appear m the body of the 
journal immediately after the longer reviews, have 
been placed in the supplement with the books list. 
By publishing these shorter notices once a month 
in this way, it is possible to arrange them according 
to subject and it is also hoped to merease the total 
amount of space given to such notices. Far the 
convenience of those who wish to bring the books 
lista together when. binding up a volume, the list 


(Qontwwied. on page 199). 
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Everyday Biology: — 
ga Ineedachin | to ths Beudy oi Li: By Dr. G. 
Pugh Smith. Pp. xii +283. (London: G. Bell and 
Sons, Ltd., 1938.) 3s. 6d. l 

ERE is a very weful and readable introduction 

to biology written for young beginners who 

need & general survey of the subject prior to going 
into it more deeply for the School Certifloate examina- 
tion. The author has taken the point of view— 
unfortunately all too rare among authors and 
itealf to life and thus teach the reader something 
about himself. Again, the author takes the refreshing 
course of opening up with e general review of the 
plant and animal kingdoms. So many biologies begin 
with a germinating seed or the detailed study of a 
plant, which more often bewilders rather than capti- 
vates the young beginner. To begin with a general 
survey of what is already known (at any rate, in 
part) is undéubtedly the beat means of approaching 
a difficult subject. 

The author has broken new ground, even in many 
of-his illustretions, though here he is not so successful. 
Many are novel and look well, but they teach little. 
Bor example, the skeleton is illustrated by three 
photographs. One is of -the ‘Transparent Woman”, 
which, according to the legend, shows the “skeleton, 
organs and blood vessels and ther relationship to 
each other”. The actual model does this, of course ; 
but the very much reduced photograph shows very 
little. The other two illustrations are K-ray photo- 
graphs which will certainly intrigue the young 
beginner, but will tell him little of the actual 
anatomy of the skeleton. In the next edition, these 
photographs should be accompanied by a line draw- 
ing. Another excellent, though scarcely helpful, 
illustration is the photograph of the head of an 
earthworm which, without the help of the legend, 
would puxzle many a trained biologist. - 

In, the seognd edition, the author would be well 
advised to reconsider certain of the illustrations (so 
important to any work on biology), and then it 
would be difficult to better this book for the standard 
for which it is mtended. 


i SHORT REVIEWS 


Medical Entomology 

A Survey of Insecta and Allied Forms which Affect 
the Health of Man and Animals. By Dr. William A. 
Riley and Dr. Oskar A. Johannsen. (MoGraw-Hill 
Publications in the Zoological Sciences.) Second 
edition. Pp. xiii+488. (New York and London: 
MoGraw-Hill Book Oo., Ino., 1938.) 25s. 


A leone iha appearance Ot a sond edition 
of this text-book. After an interval of six 
years much new knowledge has accumulated while 
older theories and facta have undergone modification. 
ı While only seven additional pages are incorporated 
in this volume, careful reading will show that the 
revision has been adequate and conscientious. Thus, 
the account of Latrodectus (or the ‘black widow’ 
spider) has been brought well up to date with new 
illustrations. The role of Phlebotomus in relation 
to the transmission of kala azar ia well discussed, 
and the conclusion is reached that the insect- 
vector theory of the transmission of this disease 
is not borne out as being a major factor in the 
proceas. , 

In the acoount of mosquitoes an adequate state- 
ment of recent work on the biological and other races 
of these Insects seems to be an omission of importance. 


the newest aspect of this method. This involves 
the use of sterile larval extracts and “the isolation 
therefrom of allantoin or the urea split off during 
allantoin treatment. In this way a definite ad- 
vance seams to have been made in overcoming the 
repulsion aroused by the application of living larve 
to wounds. 

In connexion with yellow fever a guarded ac- 
count is given and a not too optimistic view taken 
as to ita entire elimination from the American 
continent, owing to the prevalence of the disease in 
an endemic jungle form. In the great foreste of 
Africa and South America, monkeys and maybe 
other non-human reservoirs have to be contended 
with, while various little-suspected species of mos- 
quitoes are probable vectors. At the end of the 
book there is a supplementary list of literature 
which brings this aspect of the subject reasonably 
up to date. 


1 et 2 octobre 1987. 
-~ International de Coopération Intellectuelle, 1988.) 
, 85 france. 
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Études et recherches sur les phytohormones 

_ Premidre réunion organisée en collaboration avec 
l'Union Internationale dea Sciences biologiques, Paris, 
Pp. xiv-+126. (Paris: Institut 


N spite of the great interest in the phytohormones 
whioh has been aroused in recent years, their 
mode of operation and full significance are still far 


' from being fully understood. In the hope of clearmg 
' up some of the problems concernmg them, and in 
' order to discuss them generally, -an international 


conference of experts who have specialized in the 


.. study of phytcohomones was held at Paris in 1937. 
' The conference was under the auspices of the Inter- 
' national Union of Biological Sciences in collaboration 


with the International Institute for Intellectual 
ion. Papers were read by each of the 


© following: Prof. M. J. Sirks (introduction); Prof. 


F. Kögl (chemistry of phytcohormones and other 
plant growth subetances); Prof. Niels Nielsen 
(phytohormones in different groups of plants); Prof. 
V. J. Konimgsberger (phytohormones and meta- 
boliam); Prof. G. 8. Avery, jun. (the concept of 
phytohormones and their relationship to plant 
irritante); Prof. R. Bouillene (the action of phyto- 


- hormones on growth, cell division and the genesis of 


organs); Prof. R. Boysen Jensen (phytohormones 
and plant movements); Mile. O. Zollikofer (the 


inftuence of animal hormones on plants); Prof. R. 
Dostal (correlations and phytohormones). The 
report under review contains each of these papers 
in full, with an account of the discussions which 
followed. It is worthy of careful study by all those 
who are interested in this aspect of plant physiology. 
0. R. M. 

Methodik der Hormonforschung 
Von Dr. Christian Barakov. Band 2: Ovar 
(Follikehormene, Gelbkörperhormon), Hoden, Hypo- 
physenvorderlappen. Pp. xxix+1016. (Leipzig: 
Georg Thieme, 1980.) 89 gold marks. 

HE second volume of Bomakov’s work on the 

methods used in research on hormones deals 

with the sex glands ‘and the anterior lobe of the 
pituitary. A third volume dealing with the posterior 
lobe of tbe: pituitary, the anti- -pernicious anemias 
factor and vasodilator substances is in preparation. 
This second volume has been produced in a year and 
a half, and it is easy to believe the author when he 
says in his preface that it has meant A great sacrifice 
of personal freedom. The book sets out to describe 
all the surgical, histological, biological and chemical 
methods used in the study of hormones. The details 
are usually given in the form of a direct translation 
from the original description, eo that it is often 
unnecessary to refer to the original work. There are 
about’ 3,000 references, 274 beautifully reproduced 
figures and 276 tables. 

This book will be an invaluable source of informa- 
tion to all workers in this fleld. It can be criticized 
on the ground that it contains too many facta. The 
full‘ description of a:number of different ways of 
doing ‘the same thing necessarily involves 4 certain 
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amount of repetition but moreases the usefulness of 
the book. The writings of Dr. Bomskov have covered 
a very wide field (he has written a similar book on 
vitamins) and it is natural that those whose expert 
knowledge is deeper, but narrower, should find matter 
for criticism. Such genetal reviews do for scientific 
workers, however, what Baedeker has done for 
tourista : the traveller finds tham very useful, and 
the settler prefers other sources of information, so 
long as he is in his own small field. 


A Textbook of Pharmacognosy 

By T. 0. Denston. Third edition. Pp. xvi-+583. 
(London: Sir Isaac Pitman and Sons, Ltd., 1939.) 
203. net. 


HIS text-book is primarily intended for the use 
of students preparing for the chemist and 
druggist i examination of the Pharma- 
ceutical Society of Great Britain. The subject- 
matter covers the syllabus for this examination, and 
is arranged in a systematized, concise manner s0 that 
the student can readily grasp it. The druge dealt 
with are classified according to their morphological 
nature under barks, roota, seeds, fruits, etc. This 
enables the student to compare and contrast similar 
morphological structures by their macroscopic char- 
acters. Microscopy is limited, so as to fulfil the above 
examination requirements, to starches, calcium oxa- 
late crystals, epidermal trichomes, hairs and fibres 
used in surgical dressings, and filtering materials. 
Attention ia givén to recent work on the identifying 
and evaluation of drugs, the use of the ultra-violet 
lamp, methods of cultivation, collection, stabilization, 
drying, preservation and the detection of adultera- 
tion and of masect invasion. Reasons are given for 
the standards of purity laid down by the British 
Pharmacopæis. 

The illustrations are numerous and of a high dian: 
The drawings set a standard which stydenta would 
do well to emulate. Both author and publishers have 
collaborated to produce a volume of which they 
may justly be proud, and which can be recommended 
with confidence to those for whom it is written. 

: W. O. Howagra. 
An Introduction to Vertebrate Anatomy 
By Harold Madison Meser. Pp. xvi+406. (New 
York: The Macmillan Oompany, 1988.) 16s. net. 


T is often profitable to present old knowledge in 
new ways, and this Prof. Measer has done by 
rejecting the method of teaching zoology by means 
of selected types and treating the systems of organs 
from a comparative point of view. The book is a 
compilation, and makes no claim to originality of 
knowledge or treatment. But the author maintains 
that the ‘systemic method’ is more satisfactory than 
the ‘type-study method’ both in the lecture room 
and the laboratory. The American student taking a 
one-year course is taught the comparative embryo- 
logical, -histological and anatomical aspects of’ each 
system of organs from cyclostomes to man, without, 
so far aa can be ascertained from the book. studying 
& system in detail in any one animal or relating that 
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system to the body as a whole. Herein, in the 
reviewer's opinion, lies the weakness of the method, 
since the elementary student has no standard or 
nae eisai 

The book is well produced and cantams some 
good photographs of stuffed and living animals from 
museums and zoog. The anstomical figures, however, 
are of variable quality, many being too small or too 
faintly drawn, or even so poor as to be misleading. 
The text, though on the whole well done, is at times 
imacourate, perhaps as the result of pushing oom- 
parisons too far. A bibliography and glossary are 
appended. i N. B. Earns. 


The Molluscs of South Australia 

By, Bernard O. Cotton and Frank K. Godfrey. Part 
1: The Pelecypoda., (Handbooks of the Flora and 
Fauna of South Australia.) Pp. 814. (Adelaide: 
Government Printer, 1988.) 7s. 6d. 


HIS book is the tenth in the series “Handbooks 

of the Flora and Fauna of South Australia”. 
It is purely conchologioal and deals with the Pele- 
cypoda. There is an introductory chapter on dis- 
tribution and methods of collecting, and an account 
is given of the structure of a typical bivalve mollusc. 
Keys are used for tracing specimens to families, 
genera, and species; but these are based on concho- 
logical characters only. The descriptive text is 
iustrated with good figures of the shells. - 
The object of this series is to provide Australian 
naturalists with Inexpensive but accurate handbooks 
dealmg with the mdigenous flora and fauna. Many 
of the volumes are pioneer efforts, none more go 
than this one, for although great collectors like 
Angas, Tate and Veroo have made lists or deposited 
specimens in the South Australian Museum, no 
cumprehengive account of-the bivalves haa hitherto 
been published. The work of these two Adelaide city 
men the highest praise from every naturalist, 
and we hope that it will inspire the production of & 
more scientific treatise on the. group, for a bivalve 
without a body is a mere shell. N. B. Fauna. 
Population: To-day’s Question 
By G. F. MoOleary. Pp. 222. (London : E 
and Unwin, Ltd., 1988.) 686s. net. 

HE author, who as former principal medioal 

- officer of the National Health Insurance Com- 
mission and medical officer of health of two London 
_boroughs had ample opportunities of studying the 
various problems of population, has given æ lively 
‘and lucid exposition of this subject in this little 
work. The historical aspects are first set forth, 
special attention, of course, bemg given to the work 
of Malthus, followed by an account of the modern 
methods of the growth of the population. 
The author then discusses the causes of the great 
increase in population which began in the eighteenth 
century and continued until. about sixty years ago, 
whaf a marked decline in the birth-rate began. 
Finally, the important subject of birth control 
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The Chemical Formulary 

A Collection of Valuable, Timely, Practical Oommercial 
Formule and Recipes for making Thousands of 
Producta in Many Fields of Industry. VoL 4. Editor- 
in-Chief, H. Bennett. Pp. x+682. (London: Chap- 
man and Hall, Ltd., 1989.) 285s. net. 


the three volumes of the “Chemical Formulary”’ 

there has now been added a fourth, in which are 
to be found many formule and recipes gathered 
togetber during the past year by members of a large 
editorial board. This American assembly of useful 
compounding information, obtamed variously from 
commercial practice and from patent and general 
literature, covers & very wide range of products 
ranging from lipstick to lubricanta, from concrete to 
cold cream, from solutiona that entice an oyster 
open to a method for preparing a sulphuric acid 
catalyst. 

In view of the wide application and use of com- 
pounded materials of all kinds, the value of a register 
such as this needs no emphasis. Intelligently used, 
it oohveys a great deal of interesting information, 
and while it may not in every conceivable case 
specify the best possible admixture of ingredients 
for & particular purpose, it will nevertheleas save 
the experimenter much time by presenting him with 
a reasonable starting pomt for his trials. The 
amateur researcher, endowed with that degree of akill, 
curiosity, and courage requisite fot the purpose, will 
find much to interest him in the sections devoted to 
cosmetics, to beverages, liquors and flavours, to 
photography, and to the farm and garden. Engineers 
and chemists will find particularly valuable such 
sections as those on materials of construction, paints, 
soaps, emulsions, adhesives, and inks. The layman 
who has no mtention of putting any of the recipes 
to a practical test will discover that with the aid of 
this book he can spend a profitable hour learning 
gomethivg of the composition and application of 
eae ORRERA: A.A, E. 


Lehrbuch der chemischen Physik 

Von Prof. Arnold Eucken. Zweite vollkommen neu- 
bearbeitete Auflage. Band 1: Die korpuskularen 
Bausteine der Materie. Pp. xix+717. (Leipzig : 
Akademische Verlagagesellachaft m.b.H., 1938.) 40 
gold marks. 


HE new edition of Kucken’s ‘Lehrbuch der 

chemischen Physik” is to be in two parts, of - 
which this is the first. It deals with corpuscles and 
radiation, and the treatment is on the whole theoretical 
and mathematical Several specialista have coo- 
operated in the preparation of sections, some of 
which are more detailed and difficult than others. 
The basis is quantam-mechanical. Sinoe the trest- 
ment includes molecules, there is a long account of 
valency. There are also detailed accounts of various 
types of spectra. The range of subjects is very large, 
ao that a detailed account of the contents can scarcely | 
be given, but-the main object is to provide an account . 


~ 
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_, of the modern theories of atomic and molecular strus- 

. , tare. The mathematics is, on the whole, of a standard 

» > whioh ie within the capacity of an advanced student 

.* of physical chemistry, and the book contains a large 
` amount of well-digested information. References to 
' literature are given. 


a Annual Reports on the Progress of “Chemistry for 
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E -| VoL 85. Pp. xvii+ 447. (London: Ohemical Society, 

` | 1988.) 188. net. 


HE present issue of the “Annual Reporte on the 
SE Progress of Chemistry”, issued by the Chemical 
.1.’ + Soaisty, contains sections on radioactivity and sub- 
. ,* gtomio phenomena, general and physical chemistry, 
I Inorganic chemistry, crystallography, organic chem- 
¿o | ,istry, biochemistry, and analytical chemistry. The 
ae "Stan af Gcalingve i d (plow ta coe cial T 
o. "+" adopted and the reporta are interesting and valuable. 
| Of the 410 pages of text, more than 100 are devoted 
A ‘tọ organic chemistry. This seems a very, high pro- 
a portion as compared with the other six parta of the 
Ae _ book, and those responsible for the reports might 
ra . well consider whether a better balance ia not desirable. 
ae = Some 50 pages on general and physical chemistry 
“t ‘ , cannot be said to reflect the great importanoe of this 
©. >! branch of the subject. 


~— 
— 
Eke] 


» |’ Kurxes Lehrbuch der physikalischen Chemie 

ae Von Prof. Dr. Hermann Ulich. Unter Mitarbeit _ 
WOL von Dr. Kurt Cruse. Pp. xvi+315. (Dresden | 
‘o. und Leipzig: Theodor Steinkopff, 1988.) 12 gold 
ee marks. 


es HE distinguishing features of this book are the 
u _ omission of material which belongs specially to 
ee paysia and the Tustestion of ths theory by numerical 
. ` examples. A detailed consideration of the lawe of 
(°° -"thermodynarfiios, for example, is replaced by a brief 

the but very clear and instructive discussion of the 
oo entropy a8 a measure of internal disorder, and the 
i formule for maximum work and entropy changes are 
r ' ‘given in a very practical form. The calculations deal 
T ‘with systems of préctical interest and are most 
-Mw | instruotrve and helpful. Although the book is short 
e ‘tt is in no way superficial or too elenentary, and the 

... , emphasis is modern throughout. The brief bio- 
v ‘graphical and historical notes add interest to the text. 
_., Particular care is taken to molude English and 
_t >» ‘American work, and the English names of functions, 
'\-" t eto, are given. The bibliography is very well chosen, 
"a @nd for those studenta who can read German the 
<. book cannot fail to be helpful and stimulating. 


he 


“The Chemical Analysis of Foods and Food Products 
. By Dr. Morris B. Jacobs. Pp. xxii +587. (London : 
_ Macmillam and Co., Ltd., 1988.) 258. net. 


"OOA GOOD book, full of details which the ordinary 
E inquirer is not likely to find in the usual 
‘>. ` text-books. It should be on the shelves of every 
- œ, publio analyst, and will be found of great use for 


'. . purposes of reference. 


difficult agience. 
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ENGINEERING 


Testing Television Sets“ 
By J. H. Reyner. Pp. viii+128+12 plates. (London : 
Chapman and Hall, Ltd., 1938.) Os. 6d. net. 

HE imauguration of a television service in Gregt 

Britain has brought forth a mumber of text- 
books, not so much on the theory of the subject as on. 
the very practical question of keeping receivers in , 
effective operation. The complexity in a television 
receiving set might suggest that the liability to failure 
is high m comparison with normal broadcasting 
receivers. The fact is, however, that television seta 
are much better made, and the anticipated mas- 
faulting has not matured. The present text-book 
gives sore indication how faults may be chased and 
put right, but we should not be doing the book 
justice if we stopped at that, because in illustratmg 
the way in which the elementary parta might mis- 
function, the author does give much insight into the 
working of the several partas, so that a technician in 
a hurry to grasp a formidable subject can get some 
basic knowledge as well. The text is illustrated with 
rasters exhibiting typical faults and many clear 
diagrams., L. E.C. H. 


River : Principles and Practice 
By F. Johnstone-Taylor. Second edition enlarged. 
Pp. xxii+119. (London: The Technical Prees, Ltd., 
1988.) 4s. 6d. net. 
deal with a subject such as river engineering 

within the limits of a amall-sized text-book 
necessarily involves a considerable degree of oom- 
pression, 80 that the author has only been able to 
touch lightly on certain aspects, which might with 
advantage have been treated at greater length. 
The explanation of the action of flow at river bends, 
for example, is rather too superficial to be altogether 
satisfactory. As a fairly representatwe outline of 
the various methods of treatment adopted for the 
regulation of river channels, the book may serve as 
a useful introduction to a more detailed study of a 
* B.O. 


‘Recent Advances in Chemotherapy 


By Dr. G. M. Findlay. Second edition. Pp. x+523. 
(London: J. and A. Chorohill, Ltd., 1989.) 2le. 


HE series of books published by Messrs. J. and 

A. Churchill dealing with recent advances in the 
medical sciences has served a useful purpose and been 
deservedly popular, but they vary much m form. 
Some of them contain full reviews on selected topics, 
giving a readable and connected account of certain 
aspects of the science with which they deal; others 
tend rather to consist of abstracts of all the papers 
published on the subject in the lakt ten years, and 
give the impression of having been printed directly 
from a card index. The latter method of writmg 


-provides more Information per page but leas pleasure 


for the reader. 
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The information available on chemotherapy is 
fragmentary, though extensive, and few generaliza- 
tions are possible, and the book under notice suffers 
from fragmentation and compression. Since the first 
edition appeared, the discovery of the action of 
sulphonamide derivatives on bacterial infections has 

opened up great possibilities and caused the appear- 
ance of a'spate of literature. A new chapter with 
more than 150 pages which is devoted to this absorb- 
ing topic contains an enormous amount of Information 
and greatly enhances the usefulness of the book. 

Books on chemotherapy are few, and this one will 
be almost indispensable to those working on the subject. 
It contains a large number of references, many of 
them to papers written in 1988. It is a pity that 
several of the chemical formuls are incorrectly 


printed. 


The Extra ia 
By Martindale. Twenty-first edition. In 2 vols. 
Vol. 2. Pp. xxxvi+1148. (London: The Pharma- 
ceutical Prees, 1938.) 22s. 6d. 
HE “Extra Pharmacopoeia” has been produced 
by the Pharmaceutical Society ainos the death 
of Dr. W. H. Martindale in 1983. The twenty-first 
edition is the first to be completely produced in this 
way and it is now completed by the issue of volume 2, 
which is considerably larger than the last volume 2. 
This volume contains 380 pages of analytical addenda 
to volume 1; comprehensive information about pro- 
prictary medicines, s new section on the nomenclature 
of organic compounds which contains mformation 


' not readily available elsewhere ; 70 pages of testa on 


blood and urine; sections on vitamins, milk, mar- 
garme, jam and various other foods; preservatives ; 

185 pages of clinical notes on various diseases ; 

articles on~chemotherapy, radium, X-rays, electro- 

therapy, and much information about chemical teste 
of all kinds. | The book contams a vast amount of 
information and numerous references to recent medical 
literature. It has been brought thoroughly up to 
date and the revision must have involved much work. 
It will be useful not only to pharmacists but also to 
biochemista, medical men and analyste. ° 


Classic Descriptions of Disease 

With Biographical Sketches of the Authors. By Prof. 
Ralph H. Major. Second edition. Pp. xxx +727. 
(Springfield, IIL, and Baltimore, Md.: Charles O. 
Thomas; London: Baillière, Tindall and Cox, 
1988.) 27s. 


HE second edition of this fine volume contains 
nearly & hundred more pages than the first, 
which was published in 1932 (see Natuns, 181, 895; 
1983). In addition to a general revision, new sections 
have been added on malaria, containing extracta 
from the works of Hippocrates, Aristophanes, Varro, 
Celsus, Pliny the Elder, Martial, A. F. A. King and 
Ronald Ross, and on yellow fever, to the knowledge 
of which Mathew Carey, Benjamin Rush, Carlos 
Finlay and Walter Reed, fromm whose works several 
passages have been selected, made such valuable 
contributions. 
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MISCELLANY 


The Science of Society . 
An Introduction to Sociology. By Dr. J. Rumney. 
Pp. 125. (London: Gerald Duckworth and Oo., 
Ltd., 1938.) 3s. 6d. net. 


N these days, few scientific workers oan afford to 

be indifferent to sociology, whether or not they 
are convinced as to ,the possibility of a science of 
society. Even if they are concerned merely in 
planning in ita narrowest technical sense, planning 
presupposes some understanding of the structure of 
society and the intimate mterrelation between social 
life and material techniques, and the mability to 
realize the importance of a sociological approach lies 
behind many of the gravest difficulties of our time, 
such as unemployment, the revolt against democracy, 
mechanized or commercialized leisure, and blind 
resentment towards science because the benefits it 
was expected to bring have either not materialized 
or largely been missed. In this volume, Dr. Ramney 
indicates for the general reader not only the content 
of sociology, but also its poesibilities as a practical 
instrument no lees than for theoretical purposes. 

The sociologist firmly believes that the scientific 
study of human affairs will ultimately provide a 
body of knowledge and prmoiples that will facilitate 
the control and improvement of social conditions. 
His first task is to determine the range and structure 
of human society and of social institutions; the 
second is to investigate the nature of the inter- 
dependence of the structures that function in social 
life; and the third to establish empirical generaliza- 
tions, or laws of change and growth in social life, 
and if possible to interpret them in the light of more 
ultimate laws. Dr. Rumney does not diaguise the 
difficulties in the methods and technique of social 
study, and he streases the importance of objectivity ` 
and the elimination of bias, as well as the absurdity 
of expepting the methods of social science to conform 
exactly to those of the abstract aciances. This brief 
account is eminently readable, not only for its 
avoidance of jargon, but also for the admirable way 
in which it discusses same of the biological aspects 
of sociology, such as the abetird racial claims same- 
times advanced to-day, and the biology of war. Dr. 
Rumney gives a clear but brief acoount of the 
limitations no less than the opportunities of social 
study, and bis book oan be heartily recommended to 


the scientifle worker. R. B. 
The Consumer-Buyer and the -Market 
By Jemie YV. Coles. Pp. xvili+596. (New York: 


. John Wiley and Sons, Inc.; London: Ohapman and 


Hall, Ltd., 1938.)- 17s. 6d. net. 


P to the time of the great depression in the 
United States, the average wage-earner there 

was more concerned with increasing his money 
income than his real income. During the depression 
millions of families were forced, in the attempt to 
maintain customary standards of livmg on falling 
incomes, to search for 100 centa’ value in every dollar 
spent. As a result, there has been a steady growth 


196 , 


` of interest in the problems of the consumer, and the 


| present volume ig a comprehensive study of the” 


difficulties that beset him (or her, as the case may be) 


. in obtaining the desired goods at the lowest price. 


The author deals first with the buying habits of 


‘\ the consumer and the structure of the retail market, 
. in which connexion some interesting statistics are 
‘given of the tomparative costs of marketing oom- 


modities by various methods and through -various 
types of shop. Sections on instalment buying and 
retailers’ price policy lead up to the most valuable 
part of the book, the section on “Market Devices as 
Aids to Oonsumer-buyers”. After reading this 
account of the salesmanship, labelling, packaging, 

guaranteeing, branding and advertising of goods, one 
is forced-to the conclusion that the main purpose 


_ of all these ‘market devices’ is the deception of the 


consumer. The inadequacy of legislative protection 
has given rise to such organizations as Consumers’ 
Research, which seeks to provide confidential informa- 
tion on the relative merits of advertised or branded 


goods. . R. W. 
A Short History of Science 
By Dr. F. Sherwood Taylor. Pp. xiv+820+14 


plates. (London and Toronto: Wiliam Heinemann, 
Ltd., n.d.) 8s. 6d. net. 
Walang ac e aa Rte 2a a 
some three hundred pages is bound to produce 
a result which can bo ortticixed from one angle or 
another. The present book is probably as good 
an account as is possible in the space. The earlier 
chapters are of a more general character and will 
perhaps appeal most to the general reader, but even. 
in the account of the later period, when the material 
is overwhelming, the author has managed to select 
with good judgment and to convey the story in a 
connected fashion. The book is one which should 
have a wida appeal. The interesting illustrations 


PHILOSOPHY 


On Un Physics 
By Prof. W. H. Watson. Pp: xii+ 148." Gannad: 
At the University Press, 1988.) 7s. 6d. net. 

N this work, Prof. Watson thinks aloud about some 

fundamental concepts and theories of modern 

physics. He uses for this purpose the analytical 
method favoured and practised by Dr. Wittgenstein, 
with the result- that many questions, such as those of 
atomia mechanics and electricity, regarded mamly as 
mathematical or physical, resolye themselves into 
logical problems. There is .no doubt that sciance 
does benefit from a systematic clarification of its 
language. But is it. not gomg beyond this achieve- 
ment to separate science entirely from philosophy ? 
Language and symbols cannot go beyond. themselves, 
so to-speak, in representing the world of the physicist ; 
but that should.be no reason for denying value to 
what is represented. Such.a value, of course, cannot 
be. found within the restricted world. of ‘linguistic 
expression, especially in so far. as it is applied to 
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technically physical concepte. That is why Prof. 
Wateaon’s conclusions from his discuasion of the idea 
of substance (ch. v) seem to be beside the point. 
Nevertheleas, the new ground broken in his book 
makes it a most useful contribution to the philosophy 


of Nature. T. œŒ z 
Symbolism and Belief 
By Edwyn Bevan. (Gifford Lectures.) Pp. 391. 


(London: George Allen and Unwm, Ltd., 1988.) 
156. net. |» : 
HE phildaophy of ees has become prom- 
inent lately through the efforta of mathematical 
logicians. But it is not with that aspect of the 
subject whioh the book under review deals. The 
author is concerned with the relations between 
symbolism and religious beliefs. The very character 
of the data of revelation makes it necessary for 
man to use symbols for their interpretation and 
communication. In this reapect Mr. Bevan performs 
& very useful task m explaining, with the support 
of an amazing amount of scholarship, the purpose 
of symbolism in these matters. His pointa would 
have been strengthened, however, by a boldest theory 
of analogy. As it is, his book enlightens us, but has. 
little drive in it to guide us towards those truths, 
which underlie his theme. T. G. 
a Prtysics 
Heat and Thermodynamics 
An Intermediate Textbook for Students of Physica, 
Chemistry and Engmeermg: By Prof. Mark W. 
Zemansky. Pp. xii+3888. (New York and London: 
McGraw-Hill Book Oo., Inc:, 1037.) 24s. 


HIB text is well suited to the needs of first-year 
honours studenta m physics and to students 
taking a graduate course in engineering. Experi- 
mental methods are cut down to the shértest possible 
presentation consistent ‘with clearness, and modern 
methods are in most instances selected. Thus, the 
description of the time-honoured experiments of 
Joule and of Rowlands for the determimation of J 
is cut down to a few words, and Callendar and 
Barnes, Jaeger and Steinwehr, and Laby and Hercus 
appear in their place. Forbes and Angstrém dis- 
appear, and @ short account of the modern simple 
methods for conductivity - determindtions reigns 
Of the two partners in the title, thermodynamics 
has the lion's share of the space.. The treatment is 
elementary, detailed and satisfactory; unavailable 
energy is correlated with- entropy, and @ number of 
special problems are discussed, i the phase 
rule. Applications of the Helmholtz and Gibbs 
fanctions are made, and a special chapter is.devoted 
to the steam-ezigme and the refrigerator. Newton's 
law of cooling is deduced from the fourth power law 
as holding for small temperature excesses. The fact 
is, that Newton’s law, in the circumstances in which 
it was -established ‘by Newton (foreed convection), 
holds, .as he showed it to hold, for emperau 
excesses of some ‘hundreds of degrees. - 


r 
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Each of the nineteen chapters of the book is 
followed by a comprehensive set of numerical exercises, 
and the book may be commended as a careful and 
scholarly introduction to the subject, providing a 
solid foundation for further knowledge. 


Demonstration Experiments in Physics 
under the Auspices of the American 
Association of Physics Teachers.) Edited by Prof. 
Richard Manliffe Sutton. Pp. vii +545. (New York and 
London: McGraw-Hill Book Co., Inc., 1988.) 258. net. 
HERE are some books that can be reviewed at 
first reading, others that require only a glance. 
But sometimes the value of a book oan only be 
appreciated when it has been used for some time, 
and then comes to be appreciated more and more. 
The author modestly claims ‘Demonstration Experi- 
ments in Physica’ as a ‘cookbook’ for teachers of 
physios, and in ita 500-odd pages it certainly ocon- 
tains an enormous variety of recipes. Among tham 
we find many already familiar to teachers of physics 
in Great Britain, but the majority are new, or 
improved variants of existing experiments. They 
cover all branches of physics and all stages of lectures ; 
but, naturally for demonstration experiments, the 
general emphasis is on the first and second years’ 
lectures. Here dramatic nature of the action and 
aimplicity of construction are the chief requirement. 
The reviewer oan vouch for the feasibility of con- 
struction and the satisfactory performance of & oon- 
siderable number of the experiments in this book. 
The author and his collaborators have considered 
tion experiments, and their statefnent, which starts 
with the elamentary fact so often forgotten that 
demonstrations are for the student and not for the 
ee 
the teaching of physica. Any physica teacher who 
buys this book is likely to find it of ever-increasing 
use in his lecture preparations. 


The Flow of oneens Fluids through Porous 


' ® 

By Dr. M. Muskat. With an Introductory Chapter 
by R. D. Wyckoff. (International Series in Physics.) 
Pp. xix+753. (New York and London: MoGraw- 
Hill Book Co., Ino., 1987.) 45s. 

. M. MUSEAT'S book is an important vontri- 

bution to technical literature and will be useful 
not only to workers in the oil and gas industries, but 
also to those who have to deal with probleme of fluid 
flow through refractories and through ceramio materials 
and with problems of well and dam construction. 
~ The eleven. chapters which comprise the book are 
collected under four main headings. Part 1, which 
deals with fundamentals, is concerned chiefly with a 
- discussion of Darcy’s law connecting the rate of flow 
of water through a filter bed with the area of the 
sand, the thickness of the bed, and the difference 
between the fluid heads at the inlet and outlet faces 
of the bed. The law and ita implications are very _ 
fully discussed, and the hydrodynamical equations 
for flow through porous media established. Part 2 
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deals with steady-state flow of liquids and contains 
discuasions of two- and three-dimensional flow 
problems, of gravity-flow systems, of systems of 
non-uniform permeasbility,of two-fluid and of multiple- 
well systems. Part 3 is concerned with the flow of 
compressible liquids through porous media, and Part 
4 with the flow of gases through porous media. 

The treatment throughout is clear and detailed, 
and the whole work forms a most useful and praise- 
worthy contribution to a subject which had, until its 
appearance, scarcely been explored systematically. 


An Introduction to Industrial Rhealogy 
By Dr. G. W. Scott Blair. Pp. xiii+148. (London: 
J. and A. Ohurghill, Ltd., 1988.) 7s. 6d. 
UD sabe sete etree cro Meter lars eed ea 

of non-Newtonian liquids : that is, those whose 
apparent viscosity varies with the rate of shear. We 
may regard these cases of anomalous viscosity from 
either of two pointe of view: that the anomaly is 
the interference with the normal hydrodynamical 
flow. of the solvent by the soblite particles ; or, we 
may treat the system as a close-packed ‘pudding’ of 
particles separated by the dispersion medium. The 
latter, which is followed in this book, automatically 
becomes the method of approach of many industrial 
problems, since these are problems of the ‘body’ of 
systems in which the concentration of disperse phase 
is large. It is certain that, for dilute systema, the 
coaxial cylinder viscometer ia preferable for theoret- 
ical reasons which are fundamental and well known. 

That this is not made olear in this book is almost 

Inevitable from the treatment followed. Viscosity is 
described from consideration of flow of liquids 
through tubes. This leads to Bingham’s work on 
anomalous systems and to the subsequent modifice- 
tions of his equation. Cammercial viscometers 
are described, but the coaxial cylinder instrument 
is misnamed ‘concentric’ throughout, the book. 
Although attention is mamly concentrated on paste 
type systems, the book contains a wide survey of all 
the types of anomalous liquid which have been 
investigated. It should be of value to industrial 
chemists faced with problems of anomalous viscosity, 
the number of which increases every day. 

A. 8.0. L. 
The Amplification and Distribution of Sound 
By A. E. Greenlees. Pp. 254. (London: Chapman 
and Hall, Ltd., 1038.) 100. 6d. net. 
[ES is the first comprehensive text to appear on 

a subject which the public is rather apt io take 
very much for granted, the microphone-amplifier- 
description of which is the public-address system. 
There is little theary which can be said to belong to 
the subject, except the simple calculations associated 
with decibels, tranaformersa, and the power-handling 
capecity of power-valves. The author concentrates 


and loudspeakers. Nevertheless, he‘does give a very 
good picture of the importance of the subject and the 
extent of ita applications. L. E. O. H. 


-_- 


TECHNOLOGY 


‘An Introduction to the Study of Spinning 


By Prof. W. E. Morton. Pp. viii+267. (London, 
: New York and Toronto: Longmans, Green and Co., 
= 1987.) 128. 6d. net. 

' HE application of the exact sciences to problems 
of the textile industries has received special 

*atetion during this oentury. The research asocia- 
‘tions established in connexion with the industry and 


the Textile Institute, the profeasional institution of 
the industry, have contributed much to new methods . 


.of thought on textile problems. These organizations, 
‘together with the technical institutions responsible 
‘for the training of textile students, have ‘created a 


J. TRF tha wmining ft tani, bayo ‘etd a 
= of spinning should be developed on a broader 
. basis 


» In his excellent treatise under notice, Prof. Morton 
' has adopted an entirely new method of approach. 


"The book ia divided into two parte. In the first part 


heo ‘gives a general survey of the various natural and 
' synthetic fibres, while in the second part he deals 


‘with general spinning principles, and pointa out the 
modifioations in method which the different 


os types 
 . of material entail The book is deacribed by the 


., ` | @athor as primarily intended as a text-book for use 
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| By L. ©. Bernacshi. 


during the first, year or two of spinning courses. 


: There is little doubt that in this direction it will 


have supplied a real need. It is, however, likely to 
 bave @ much wider appeal, and it will be read by 
 Tany engaged in the different branches of the textile 


industry. Its originality of conception and the skill 
‘with which it deals with a difficult and extensive sub- 


ia ie ject make it a useful contribution to textile literature. 


i: The Structure of Steel Simply Explained 
u By Eric N. Simons and 
' xi+115+7 plates. (London, Glasgow and Bombay : 
` Blackie andeSon, Ltd., 1988.) 8s. 6d. net. 


“Dr. Edwin Gregory. Pp. 


HE subject of the structures of steels is one 
, of very. considerable importance from many 
points‘ of view, and the present volume will be 
weloomed by many readers. It gives a very clear and 
intelligible account of the subject and is well illus- 


“.. trated. The treatment is both physico-chemical and 


practical, the properties of interest to engineers 
‘being fully explained as well as the effecta of heat- 
treatment, and many difficult points are elucidated. 
The book may be warmly recommended. The 


, treatment is ‘simple’ only in the respect that the 


authors have taken pains to remove difficulties, and 
the standard is high. The plates of microstructure 


` are very good, and the properties of special steals 


receive adequate treatment. 


‘TRAVEL 
Saga of the Discovery : 
Pp. xv+240+48 plates. 
(London, Glasgow and Bombay: Blackie and Son, 
Ltd., 1988.) 10s. 6d. net. 


HIS book is-of particular interest amoe it ip . 


written by one of thé few whose experiences 
“ate from the timo when there wore no vitamins or 
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radio and when British polar explorers were expected 
to man-haul their sledges in the way so vividly 
described. One ‘can well understand the wonder of 
an tion to @ region which, except for the 
merest fringe, was new and contained so much of the 
entirely unknown. 

Commander Bernacchi has written of his com- 
panions with a sympathetic and notably unbiased 
pen—-a gratifying characteristic-—-and in spite of his 
frank recognition of idiosyncrasy one is pleased to 
observe that he can still write that Discovery wasea 
“happy ship”. The prejudice against dog-haulage 
is dealt with, and it is easy to see that it made 
inevitable the tragedy which involved Terra Nova's 
polar party. It is a dreadful example of the 
destructiveness of the preconceived idea. 

There are a few minor inaccuracies; for example, 
one may be permitted to doubt whether Killer 
whales attack adult Blues, since precisely similar 
stories are told with reference to the Greenland 
whale. 

This is a very readable book and the author is to 
be congratulated not only for a history of a ship now 
withdrawn beyond the possibility of farther work m 
the ice, but also for the record of his own experiences 
in the ‘heroic age’ of Antarctic exploration. 


Siberian Man and Mammoth 
By E. W. Pfilzenmeyer. Translated from the German 
by Muriel D. Simpson, Pp. xii+256-+24 plates. 
(London, Glasgow and Bombay: Blackie and Son, 
Ltd., 1939.) 12s. 6d. net. 

R. PFIZENMEYER here gives an acoount of 

two expeditions, of which he was a member, 

one in 1901-2 and one in 1908, that were sent to 
Siberia by the Russian Academy of Sciences to 
excavate the carcasses of mammoths, of which the 
discovery in a frozen state had been reported. Of 
these expeditions the firat recovered the Bereskova 
specimen, the most complete hithert8 known, and 
the second the Sanga-Yurakh mammoth, which 
determined previously uncertain details in the 
characters of the trunk and tail, The author reviews | 
the histery of discoveries of tbe mammoth since the 
i ac a an i ace 
tions. 

It is somewhat remarkable that these dis- 
coveries aroused little scientific interest, and it was 
not until 1806 that anything like a complete specimen 
reached St. Petersburg. The character of the tusks 
was still uncertain, as the native tribesmen usually 
made a practice, when a carcass was discovered, of 
hacking out and cutting up the tusks for the sake of 
the Ivory. 

The narrative is not confined to the purely scientific 
objective of the expeditions; and the author gives 
a vivid picture of travel on horseback and by sledge 
in pre-Soviet Siberia. ‘He had a sharp eye for the 
idiosyncrasies of the exiles and tribeamen with whom 
he came imto contact, and gives an interesting 
acocunt of shamanistio ceremonies and practices. 
His acute estimate of the potentialities of a country 
of great natural wealth seems on the way to be 
realized. 





No. 3639, JULY 29, 1939 


i iddle of the 
been arranged as usual in the mi - 
ae aE the pagination of which will be unaffected 
by its removal. .. 


American Geographical Society Awards | 
Acoonpine to Sotence, the American Geographical 
Society has made the following swards : Cullum. Geo- 
graphical Medal for 1938 ieee de eee 
fessor of fooRrTe: hy at niversity ’ 
Charles P. Daly Modal for 1989 to Prof. H. J. Fleure, 
profesor of geography in the University of Man- 
chester; David Livingstone Centenary Medal for 
1989 to John R. Rymill, in recognition of his scientific 
achievement and exploration in the southern hemi- 
sphere. The following bave been made honorary 
members of the Society: Sir Wilfred Grenfell, 
for his contributions to geographical knowledge con- 
cerning the Labrador Penmsula; Prof. H. Baulig, 
professor of geography in the University of Stras- 
bourg, and Prof. G. Dainelli, professor of geology and 
physical geography in the University of Hlorence. 
The folowing have been made corresponding mem- 
bers of the Society: E. Antevs, research associate 
of the Carnegie Institution of Washington; Prof. 
L. L. Mecking, professor of geography at the Univer- 
sity of Mtmster ; W. E. Rudolph, a civil engineer who 
has carried out extensive explorations in South 
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1 Persei. In the late evenings of mid-August, with 
ne moon absent, the region of the Milky Way nea 
the southern meridian offers interesting sweepa’ with 


Shemini oy for the Section of Mechanics of the 
Paris Academy of Sciences. 


Mz. R. H. Warrey, City and Guilds College, London, 
has bean awarded the Busk studentship mM aero- 
nautics for the year 1930-40 tenable at the Aero- 
nautica Department, Engineering Laboratory, Cam- 
bridge. 

Tue following awards for 1939—40 have been made 
by the Salters’ Institute of Industrial Chemistry and 
approved by the Court of the Salters’ Company. 
Fellowships have been renewed in the case of Mesars. 
A. Cameron (University of Cambridge), H. 8. Corran 
(University of Cambridge) and J. L. Tuck (University 
of Oxford). Fellowships have been awarded to R. 
Scarisbrick (University of Cambridge), T. W. Walker 
(University of London) and J. A. Berrman (Univer- 
sity of Cambridge). The Salters’ Institute has also 
awarded forty-four granta-in-aid to young men 


ET ee m 
— m 


America; P. G. Schott, retired section chief of the- 
Deutache Seewarte and honorary profeasor in the 
University of Hamburg, and Dr. L. Dudley Stamp, 


employed in chemical works in or near London to | 
assist them in their studies. 
Pror. Orro Grossrnn, director of the Anatomical | 


reader in economic geography in the University of 
London snd director of the Land Utilization Survey 
of Great Britain. 
The Night Sky in August 
THe moon is new on August 15 at 3-9h. U.T. and 
` full on August 29 at 22-1h. On August 25, p Sagittarii 
(magnitude 4:0) ia occulted, the di as 
sen from Greenwich takmg place at 23h. 48-9m. at 
position angle 77° from the north point of the moon’s 
disk. Conjunctions between moon and planeta occur 
as follows: August 5d. 14h. with Jupiter; 7d. 9h. 
with Saturn; 26d. 14h. with Mars. On August 25 
at 20h. Venus is in conjunction with Regulus, the 
geocentric distance between the planet and the star 
being 0:9°. Mars, Jupiter and Saturn rise in the 
evening, the respective times of southing on Angust 1 
being 28h. 28m., 3h. 55m., and Sh. 20m.; by August 
25 these times have changed to 21h. 35m, 2h. 17m. 
and 3h. 46m. Mars, a conspicuous object low in the 
evening sky, declines in brightness during the month 
from mag. — 2-5 to —1-8; Jupiter increases slightly 
from mag. —2:3 to —2-4. Mercury reaches ita 
greatest western elongation (18°) on August 28 and 
ahould be looked for in the early morning at about 
this date. Venus continues as a morning star rising 
in the dawn at 3h. 26m. on August 1 and at 4h. 38m. 
on August 25. Saturn reaches a stationary point on 
August 14, Mercury on August 20, Mars on August 
24 and Uranus on August 28. The minor planet 
Juno “is in opposition on August 19, when its magni- 
tude is 8-3; on August 1 it is about 50’ south of a 
Aquaru. The Perseids reach their maximum frequency 
on or about August 9, their radiant point bemg near 


Institute of the German University of Prague, has: 
been awarded the Silver Medal of 1939 by the Jena 
Society of Medicine and Natural Sciences. 


Pror. Esmonp R. Lowa, director of the Henry 
Phipps Institute and professor of pathology in 
University of Pennsylvania, has been eleo ident 
of the Wistar Institute of Anatomy and Biology. Dr. 
Edmond J. Farris, associate in anatomy,in charge 
of operations at the Wistar Institute, is to betexecutive 
director. T 


Tua twelfth International Congres of the History ' 
of Medicine will be held in Berlm on September 22-28, . 


i 


1940, when the chief subjects ‘for discussion will be 
the evolution of medicine in different countries from 
Harvey to Haller (epoch of medical phil hers) 
introduced by Dr. Laignel-Lavastine, professor of the | 
history of medicine m the Paris faculty, and the. 
history of typhus, introduced by Prof. Zeiss, director 
of the Institute of Hygiene of the University of Berlm. 


AxN account of the chemical composition of ‘Volpar’ 
contraceptive products recently published (Eugenics 
Ræ., 31, No. 1) gives many details about the nature 
and action of these substances. They are in the farm 
of gels and pastes and are weakly alkaline, contaming 
phenyl mercuric acetate in aqueous solution. The 
gels contain also glyceryl monoricinoleate together 
with a fungicide to prevent the action of bacteria 
and moulds., The paste contains a basis of arrowroot 
starch and can be used in the tropics. Numerous 


testa of their efficiency and other effecte have been 


made on animals. 
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C E NOTES ON POINTS IN SOMA OF TAIS 


Laan CORRESPONDENTS ARN INVITED TO 


_,_ Nuclear Reactions in the Continuous Energy Region 
_ iv is typical for nuclear reactions initiated by 
Ar or radiation that they may, toa large extent, 
i Pa ihi ag o esa sae ae 
ae A y excl un and 
5 ite subsequent dismtegration or radiative transition 
ie to & leas excited state. We denote by 4, B,... 

, the possible alternative products of the reaction, 
re specified by the nature, internal quantum state, and 
| Bpi direction both of the emitted particle or photon 
|, end of the residual nucleus and the orbital momentum. 
gA Further, we call Py, Py . . . the probabilities, par 
E . umt tıme, of transitions to A, B, . . . respectively, 
niu: from the compound state. ' 
The cross-section for the reaction A + B is then 


H 


~ evidently 


We an 
td 


Dy Shes cå — og 


P 
i 3 
o PrP, (1) 
. |‘ where o is the croes-section for a collision in whioh, 
starting from the state A, a compound nucleus is 
'. produced. This formula implies, of course, that we 
` . are dealing with energies for which the compound 
. nucleus can actually exist, that 1s, that we are either 
In & region of continuous energy values or, if the 
‘ levels are discrete, that we are at optimum resonance. 
| Moreover, it ia assumed that all possible reactions, 
> including scattering, proceed by way of the compound 
‚stete, neglecting, in particular, the influence of the 
so-called “potential scattering’, where the particle is 
‘deflected without actually getting into olose inter- 
action with the individual constituents of the original 
nucleus. / 
On these assumptions & very general conservation 
theorem of weve mechanics! yields the relation 


r A 
eae pee (2) 
where à is the wave-length of the moident particle and 
4 ia the angular momentum. 
\, In the case of discrete levels, (1) and (2) give the 
“| same ‘cross-section as the usual dispersion formula, 
, if one applies it to the centre of a resonance level 
, and neglecta the influence of all other levels. In this 
`- case we have for each resonance level a well-defined 
n. quantum state of the compound nucleus, and its 
! properties, in particular the probabilities Py, Py, .. - 
| then cannot depend on the kind of oollision by which 
'! it has been formed, that is, they would be the same 
. if we had started from the fragmenta B, or O, .. . 
' instead of A. i 
. In the case of the continuum, however, where there 
| ', are many quantum states with energies that are 
' indistingui le within the life-time of the—com- 
pound nucleus, the actual state of the system is a 
superposition of several quantum states and its 
' properties depend on their phase relations, and hence 
' om the process by which the compound nucleus has 
i : been produced. 


-me =- +" 
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WHHK’S LETTERS APPHAR ON P. 208. 


ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNIOCATIONS. 


This dependence is made icularly obvi if 7 
consider the formula ee Pec get att 


— A 

o4 om g PA* (22 + 1) P3, (3) 
for the mean value of the cross-section over an 
Interval contaming many levels, which follows from 
the well-known considerations of detailed balancing. 
Here p is the density per unit'energy of levels (of 
suitable angular momentum and symmetry) of the 
compound nucleus. PY is the probsbility for process 
A in statistical equilibrium and thus refers to & micro- 
canonical ensemble of compound states built up from 
the fragments 4, B . . . respectively, with proper 
statistical weights. 

In the case of discrete levels, where formula (3) 
oan also be derived directly from the di ion 
formula, P9 is simply an average over the individual 
levela of the probability P,, which in this case is 
well defined. 

In the continuum, (8) must be identical with (2), 
since the cross-section does not vary appreciably 
over an energy interval containing many levels, and 
hence, comparing (2) and (3) 


PS4) r aa 
P J=gq 4) 


where the superscript A has béen added to the prob- 
abilities occurring in (1) in order to show explicitly 
the dependence on the mode of formation, and where 
F ig the total energy width of the compound state 


-3h (PP EPP +.. 


ji © 
concerned and d = 5 the average level distance. In 


the continuum, where FP) > d, the probability PP 
of re-emitting the iricident particle without change 
of state qf the nucleus will thus be muoh larger than 
the probability of the same process In a compound 
nucleus produced in other ways. 

While the arguments used eo far are of a very 
general character, more detailed considerations of 
the mechaniam of nuclear excitation pre required for 
a discussion of the dependence PY) of the mode A 
of the compound nucleus provi á =B. 

One can thmk of cages in which such a dependence 
must obviously be expected; in fact, if a large 
system be hit by a fast particle, the energy of excite- 
tion might be localized in the neighbourhood of the 
point of impact, and the escape of fast icles from 
thia neighbourhood may be more probable than in 
statistical equilibrium. Further, if the system had 
modes of vibration very loosely coupléd, the excita- 
tion of one of them, for example by radiation, would 
be unlikely to lead to the excitation of a state of 
vibration made up of very different normal modes, 
even though the state may be quite strongly ‘epre- 

In actual nuclei, however, the motion cannot be 
described in termas of loosely coupled vibrations, nor 
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would one expect localization of the excitation 
energy to be of importance in nuclear reactions of 
moderate energy. If we suppose that there are no 
other circumstances which would lead to a 
dependence of PØ on A, it is thus a reasonable 
idealization to assume that, even in the continuum, 
all I’ are equal to P$, exoept, of course, for A = B, 
where we have deen in (4) that the phases are 
necessarily such as to favour the re-emisasion of the 
incident particle. 

A ical case of a reaction in the continuum is 
the nuclear photo-effect in heavy elements, produced 
by y-rays of about 17 mv. In the first experimente 
of Bothe and Gentner, thare seemed to be marked 
differences between the cross-sections of different 
elementa, but the continuation of their investigations* 
indicated that these differences can be accounted for 
by the different radioactive properties of the residual 
nuclei, and that the cross-sections of all heavy nuclei 
for photo-effect are of the order of 5 x 10-** om4. 

In previous discussions, besed on formuls (1) and 
(2), where the distinction between F*4) and Pù% was 
not clearly recognized, it was found difficult, however, 


to account for photo-effect cross-sections of this - 


magnitude. In fact, if one estimates the probability 
of neutron escape P, at about 1017 gec.—!, one should 
have for P, 1015 sec.-!, and as long as this was taken 
as Pù it seamed much too , Bince it evidently 
must be much smaller than the total radiation b- 
ability, estimated at about 1015, which inoluded 
transitions to many more final levels besides the 
ground. state. 

We see now, however, that FP‘. is here considar- 


ably larger than P4, since the level distance at the , 


high’ excitations concerned is probably of the order 
of 1 volt, whereas the level width corresponding to 
the above value of P, is about 100 volta. From (4), 
or more directly from (3), P93 is thus seen to be only 
about 10% seo.-!, which would appear quite reasonable. 


N. Bown. 
R. Parmer. 
G. PLACERK. 
Institute of Theoretical Physica, 
Co ; 
Jůly 4. 
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tty g and Gentner, W., S. Phpe., 108, 226 (1937); 112, 45 
). i @ 


The Scattering by Uranium Nuclei of Fast Neutrons 
and the Possible Neutron Emission Resulting from 
Fission 


THR work to be described concerns only fast 
neutrons, and its object is the atudy of their scattering 
by uranium and the poamble neutron emission which 
accompenies the fasion of the nucleus. 

The experiments were performed with a polonium 
plus beryllium source equivalent to 8mC. of radon 
plus beryllium. An ionization chamber surrounded 
with 2:5 om. lead, filled with hydrogen at a pressure 
of 35 atm., was used as a neutron detector. The 
insulated electrode was connected. to a compensated 
electrometer valve!, the grid leak being 10" ohms 
and the sensitivity 1-2 x 10-'* amp. /div. on the scale. 

We have employed two experimental arrangementa 
in which the source was placed (1) between the 
chamber and the substance used as scatterer, the 
nature and the thickness of which were variable ; 
(2) m the centre of a cube of 16 am. side, alternately 
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filled with uranium oxide (specific gravity, d = 4-0) 
and lead oxide (compressed to d = 8-8). 

The first type of experiment gave us the total 
apattering cross-section, which is, as can be shown, 
amde tki; for uranium oxide o~04-+-ko, +err war, 
where oe, cp or are respectively the average croes- 
sections of elastic and inelastic scattering and of 
fission ; vy is the average number of neutrons pro- 
duced per flasion ; k; and k, are the average efficiency 
factors of the chamber for the neutrons having under- 
gone an inelastic collision or for the neutrons resulting 


from fission. The efficiency for the direct neutrons ~ 


was taken to be unity, & = 1. For neutrons elastically 
scattered by nuclei of sufficiently high mass, ks =k = 1. 
We have calculated b, taking into account the size 
of the chamber, the cross-section for proton pro- 
jection, etc. The spectrum of polonimm plus berylli 

neutrons has been considered? to contain 50 per cent 
of neutrons of Wa leas than 10* ev. We thùs obtain: 


10* Wa OL O58 3 5 10 or. 
k 0-8 1 19 17 142 


In view of a possible extrapolation that would 
give os +k; for uranium, we have in the same way 
experimented with scattering by lead oxide, lead, 
copper and zinc. 

The resulta of the first experiment were as follows : 


Bubstanes Oa Zn Pb PbO, UO, (Omie. (cals. 
a xX 10“ oe? (4 10%) 22 2:3 56-4 0-5 144 t 10-3 


The values for uranium and oxygen are calculated 
on the assumption of the additivity of the oroes- 
sections in lead oxide and uranium oxide. 

The second experiment gives us, 
first approximation, the absorption coefficient 
(1—k&)oi +(1— Bp ¥s)On, the value a o, being only as a 
correction term in n Of the mean free 
path and tlie average distanns: 0 alld te fn 
neutrons before they escape from the whole mam, 
which is supposed spherical, the radius being r and 


re +). This experiment, taking into account 
the resulta of the previous experimenta, gives for lead, 
(l—kjyoy ~ 2 x 10 om.?. I that o; can 
reach 80 per cent of a, *, this gives k; (~~) 0. 

With the exception of uranium, for which one 
must consider not only cp but also wopr, it is probable 
that of is not very different from o, because of the 
small value of ky. 

In the case of uranium, ‘however, 


(1— kijai + (1—kryr)or ~ 0-8 X10-*4 om.* (1), 
or, by adding to o, thus eliminating k; and ky, 
Os +t tor ~ 11:2 x 10-** om.!, (2). 


If it is supposed that each fission produces radio- 
elementa, the crogs-section measured by Joliot, and 
by Anderson, ¢ al.‘ would be identical with or, which 
they found to be op ~ 10-74 om.*. In this case we see 
that (co, +01) is much greater (~ 11-1 x 10-*4 om.*) than 
that given by an extra ( ~6 x 10-** om.*). 

On the other hand, it results from (1) that, if the 
value of oj is comparable to that of the next elements 
(1 to 2x10-*4 om."), y can, with plausible assump- 
tions as to the coefficients ki and kp, take variable 
values, for example, from | to 5, or even more. ` 

One can see that, so long as o; is not determined 
separately, the experiments of the type described do 
not allow us to determine w and a, (characteristics 
of the fission), or to oonclude that neutrons are 


in the 


we have, 
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the possibility of chain reactions, contrary to the 
tat. 
. The only suitable case for ahowmg with certainty, 


'' by means of an ionization chamber, the production 
_of neutrons, would be that in which, by the use of 


a sufficient quantity of uranium, the chain mechanism 


‘would give multiplication of neutrons, if such chain 


is realizable’. 
In conclusion, it resulta from these experiments 
with neutrons of polonium plus beryllium that the 


| gum of the cross-sections o,-+0;+o, for the uranium. 
_ nucleus is (11-2 -+ 1-°5)10-*4 am.*. This value implies 


a mean path in uranium much shorter than that 
admitted; this suggests that smaller masses 


o usually 
than those hitherto expected might be used to show 


. cobain fission. 
Laboratoire Curie, A. ROGOZINBSEI. 
Institut du Radium, R. J. Wann. 
Paris, 5 
July 18 
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Possible Delay in the Emission of Neutrons from 


' l Rogoxinsin, A, O R., 908, 427 (1939). 


t Auger, P., J. Phys. Radium, 4, 719 (1083). 
3 G, Fu Gibeon, G. B., and Graham, D O., Phat. Ræ., ia, 


T ~ Piye. Radiom, 10, T aoe. er are Ia Booth, 
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2 Haenny, O., and Rosemberg, A., O.E. 908, 898 (1930). Nn 
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: Uranium 


ROBERTS! and others have the emission of 


. delayed neutrons with a period of 12 sec. from 


ao or he ahd 


uranium under neutron bombardment, but the effect 

seems to be a small one’, the main body of neutrons 
being produced in a much shorter period. Green and 

Wigs tae sien a es og es 

3 x 10- sec. in the actual production of fasion, but 

it seemed possible that the neutrons might not be 


' ` produced at the moment of fission but rather as the 


_ products ofapid disintegration of the primary fission 


Following on @ conversation with Prof. N. Bohr, 
we have made experiments to see if there is any 


- appreciable delay (approximately 0:01 sec.) in the 


emission of the bulk of the flasion neutrons. For this 

we have the intermittent neutron source 
described by Moon and others’. In this device, 
neutrons emitted by the intermittent bombardment 
of a target of heavy ice with deuterons are detected 
an a cathode ray eee the time-gcale of which 
is interrupted by marks produced by: the intermittent 
beam of ions. For the present experiment, the 
detecting chamber was shielded with cadmium and 
placed nearer the sourpe (about 2 metres instead of 
5 metres), thus increasing the intensity and diminish. 
ing the due to the time of flight of any slow. 
neutrons present. The period of intermittence was 
0-005 sec. and delays exceeding 0-001 sec. could have 
been detected. Delays larger than 0-005 sec. would 
have resulted in an approximately uniform distribu- 
tion of the fisslon particles over the time-scale. Ex- 
periments were made by surrounding the source with 
a considerable oy agra iphone 10 om.) of 
uranium oxide (U,0,) were made 
without the urani, end aleo without the scurce 
but. with the uranium. 
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¿liberated ; or, a fortiori, to form a conclumon as to 
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Two complete seta of experimenta were made, one 
with the source surrounded with wax inside the 
uranium, the other with it bare. The second experi- 
ment showed a alight positive effect. correspondmg 
to a cross-section of about 5 x 10-** om., about that 
found by Roberta, but this is of the order of the 
experimental error. We can, however, say thatthe 
effect is leas than nds to a cross-section *of 
10-38 am., so that it is unlikely that the bulk of the 
emission is dus to effects having a delay of more 
than 10° sec. in the case of the primary neutrons 
from the D—D process. The experiment with the 
WAX AVe & ive result, and assuming that the 
number of ‘slow’ neutrons emitted from the source, 
which was surrounded by about 5 om. wax, is a 
quarter that of the fast neutrons emitted under the 
samme conditions, we should have detected a crors- 
section for the production of a delayed neutron of 
5 x 10!" om. The value given by Anderson and 
others for fission is 2 x 10-™ cm., and according to 
Szilard about two neutrons are produced per fission. 
D. F. Quszs. . 
Imperial Oollage of Science G. P. THOMSON. 
and Technology, 
London, 8.W.7. 
July 17. - 
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Evaluation of the Beta Upper Raergy Limits with 
Simple Absorption Da 

Or late, several methods have on suggested by 
different workers+%*.4 for estimating the B upper 
energy limits of radio-elamentsa (especially those 
produced im artificial dismtegrations) from absorption 
measurements made with aluminium foils. One great 
drawback of these methods is that most of tham are 
too irical and without a theoretical bagis, and 
are limited to cases of simple 

A new method is now seni pee oe one 
not only to obtain good resulta, but aleo to analyse 
complex spectra into ample ones, from the ordinary 
absorption data. It consists ementially ın utilizing 
the absorption measurements to construct the Fermi 
and Konopinski-Uhlenbeck theoretical curves and 
deduce the upper limit by extrapolation. 

As is* well known, the Fermi and Konopinski- 
Uhlenbeck" curves have been used for magnetic 

ph and aloud chamber data. Kurie, 
n and Paxton’ first pointed out a practical 

way of doing this, and many workers have applied 
it to several cases with succeas. To plot these curves, 


sing errs ua gry i 
, ahiefly in the high- 
energy portion. Certain ‘ape considerations make 
it possible to derive these two factors N and M (or B) 
to a good approximation even from simple absorption 
measurements. In oonsequence, absorption data 
oan be used to draw the Fermi and onopinski- 
Uhlenbeck curves. - i 
Thiar adod has boanappied mithi 
resulta to radiorhodium and radiosilver obtained with 
slow neutron activation. The two of rhodium 
are supposed to be isomeric, w e thoee of silver . 
are not. 
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Method Bhodram 

45 se. 4-3 mim. 
Konopineki-Uhlenbeck 2:70 + 0-05 Mev. 2-75 + 0-06 Mov 
Fermi ie . £08400 p 2-46 +908 p 

F 

24 seo 25 min 
Konopinaki-Uhienbesk 2:81 + 0-08 Mev. 1 72 + 0-05 Mev. 
Fermi ' 260 4010 ,, 167 + 007 ,, 


eThe following points are worth noting : 

(1) The above values are in good agreement with 
those obtained by different methods’. 

(2) The upper energy limita of the two periods 
of rhodium are the same within the limits of experi- 
mental error, an important result which confirms 
Pontecorvo’s simple scheme for the isomers of 
rhodium. 7 

(3) For rhodium, besides the above-mentioned 
two upper limita, a third one is obtained of about 
3-8 Mev., which is found always linked with the 
45 sec. period. A close comperative study of the 
curves of rhodium and silver clearly shows that this 
value cannot be referred to either of the isomeric 
periods. Various hypotheses, such as ‘group’ spectra, 
radioactive rhodium (102), secondary electrons, ete., 
have been tried to explam it. 

The new method has the following advantages over 
others : (a) it has a theoretical basis, namely, Fermi’s 
theory of §-disintegration ; (b) it enables a complex 
spectrum to be split up into simple spectre ; (e) 
measurements very close to the limiting thickness of 
absorber are not neceseary ; (d) it is impersonal and 
objective at the same time, since the upper limit is 
given by a definite point of intersection of the curge 
with the X-axis. - 

J. B. R. RAJAN. 


P. 0. Carron 
(Assocé FN R.S.). 


Institute of Physics, 
j M. De HEMPTINME. 
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ining ejm for Medium High 
Velocities 

CoxNsSIDaB the motion of an electron moving in an 
electric field between two charged co-axial cylinders. 
If the electrons are emitted from S (Fig. 1) with 
velocity v, they oan be refocused at a point S on 
the circle r, if - a 


TY 
(1) ET where 


A New Method of 


1 
= Yl—vtor ’ 
and further, if the field at the circle of radius re 
satisfies the relation , 
(2) eP = 
e 
From (1) and (2) we get 
4 _ ct , EEE : 
3) 2 m, V Grn ene 08 tem. 
Thus a simultaneous measurement of the two 
quantities @ and F would give a value for 6/m,. 
method becomes much more convenient when 
a radioactive source is used at S emitiing a con- 


tinuous -velocity of electrons. The angle 8 
can then be fixed and it is only necessary to vary the 


MYO", 
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field until a maximum of inténsity is obgerved at S’. 
The best way of doing this in practice would appear to 


_be to have just s slit at S’ and to place the 


counter at O, approximately a further angle 6 roun 
the centre. This will always be possible, smce @ 
must lie between m/4/2 and x. . 





In effect, the choice of a definite angle © specifies 
the energy of the electrons for which ejm, is to be 
found : i 


(4) B= _ (V/s - 1 )800 ev. ; 


and so only one deflection measurement is necessary. 
The inorease of the.angle of refocusing © with the 
velocity is a pure relativistic effect and also takes 
place in a Coulomb field, where the dependence of O 
on the velocity can be found readily from the pre- 
ceasion of the ellipse, O = ry. ing to the 
focusing ies of the inverse r fleld, slow electrons 
are refocused in this fleld earlier than m a Coulomb 
field, and the increase of O with the velocity is slower. 
The accuracy of the method will d mainly 
on the determination of the angle ©, since 
d(e jme) g dO 
(201 — r’) (n! — 91) 0 ’ 
and this is very large both at amall and high velocities. 
error is a minimum for v/o m 44/6 + 0-81, 
corresponding to an energy of nearly 10* ev., which ie 
certainly an interesting region. The angle © is then 
5V3 = 155-88°, and under this condition, 


dojm.)  , 49 
en, 9 3 
It does not seem st all ae Se ultimately to 
have the angle @ measured to I part in 10,000, which 








would lead to an accuracy of 1 in 1,000 for ejm, — 


Using an apparatus with r, = 25 am. and a 

between the two cylinders of 0-5 om., 10,000 te 

would be required to refocus electrons of this energy. 
Apart from tbe question of measurmg the voltage, 


the error in fixing the exact value of the fleld to give’ 


focusing is determined by the resolving power of the 
apparatus. If this is too high, other errors would be 
introduced due to lack of mntensity. With & source 
of 1 me. on a 0-1 mm. wire, ample intensity should 
be obtained with an angular spread of a = 2 x 10° 
radians. With these values the uncertainty in dF /F 
should not exceed 10-. s 
À from the question whether an accuracy could 
in fact be realized comparable with that attained 
already. for slower electrons, this method is interestmg 
in so far aa it is peculiarly adapted for use with the 


electrons or positrons forming the continuous spectrum 


from radioactive bodies. 


An interesting analogy exists between this method ' 


---—- 
t 
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and that developed by Henneberg!, Bartky and 
Dempeter* and Shaw*. They also use a fleld between 
two co-axial cylmders, but since their electrons are 
very slow, the of refocusing is practically m/4/2 
and quite insensitive to changea in velocity. An 
< .~ artificial precession is then introduced by a magnetic 
He ‘ field parallel to the axs of the cylinders, when the 


cs, , method becomes formally similar to that describéd | 
oS J. AHAROMI. 
“* "+ Wheatstone Laboratory, 
= l King’s Co 
aA o London, W.C.2. 
= June 20. 


n , 1 Henneberg, W., daw. Phys., 19, 335 (1084). 
: Zo 3 * Bartky, W., and Dempster, A. J., Pay. Rer., 33, 1010,(1929). 
it's Shaw, A. B, Phys. Rev., 44, 1006 (1033). 
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cn Phosphatide Exchange between Plasma and Organs 
te Taos blood plasma of rabbits contains about 

' =, . 80 mgm. phosphatides. What is the average time 4 
ane - phosphatide molecule spends in the plasma ? 

7 ‘To answer this question we administered labelled 
ae sodium phosphate of an activity of 0-01 millicune 
‘.t* to rabbit A. The active phosphate waa kindly 
;  ,.' "presented us by Prof. Lawrence. After the lapse of 
¿| & day the plasma contained phosphatides of an 
'- 4" appreciable ity. We added this plaama to the 
ae a from rebbit B and reintroduced the blood 
. .« '"* obtained, composed of non-active corpuscles and 
| + U) active plasma, into the rabbit B. Blood samples were 
', 04 "taken at intervals from the ear vem of rabbit B and 
- . the, disappearance of the active phosphatides from 
E ; “: the plasma was followed. As seen in Table 1, about 

- ' one; half of the labelled phosphatide molecules dis- 

| | appeared in the course of l4 hours. To find what 

is happened to the molecules which a we 
a . killed the rabbit after 4 hours, extracted the 

` +". “pbatides from the organs with. ether-aloohol, ee 

Ah . mined the phosphatide phosphorus content of the 

, 1! extracts by the colorimetric method and their activity 

| by making of a Geiger counter. The resulta are 

a , «geen in Table 1. Nearly one third of the labelled 

i phoaphatide molecules introduced- into the plasma 

> "were after the lapse of four hours present in the 

i y Hever the muscles contamed about 3 per cent, the 

boo other organs lees. Though intestinal tract, bones and 

pos b skin were not m about 60 per cent of the 

n .. labelled phosphatides introduced into the plasma 
' gould be recovered in the organs. 
in TABLE 1. 
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Radioactive phosphorus as an mdicator has been 
used in numerous cases! to determine the relative 
rate and the place of formation of phosphatide mole- 
cules. The lme of attack described above differs, 


. however, entirely from that pursued in the references 


given above. We are following the exchange of 
phosphatide molecules between the plasma and the 
organs and not their formation from components. 
How these two entirely different magnitudes oom- 
pare is seen in Tables 1 and 2. During the period 
in which 7 per cent of all the phosphatide molecules 
present in the liver are renewed by synthesis, 5 per 
cent of the phosphatide molecules of the liver are 
replaced by phosphatide molecules previously present 

in the plasma. The amount of newly synthesized 
ghosphatidos 1 present, for example in the liver, was 

termined by comparing the specific activity of the 
liver phosphatide phosphorus with that of the liver 
inorganic phosphorus in experiments in which labelled 
sodium phosphate was injected into the vein of a rabbit - 
drop by drop. The amount of labelled phosphatide 
synthesized from labelled inorganic phosphate and 
other components in the course of the exchange 
experiment can be entirely disregarded. Due to the 
Intense interaction of the plasma phosphate with that 
of the organs, the amount of active inorganic phos- 
phorus present in the plasma of rabbit A was only 
one third of that of the active phosphatide phosphorus 
at the end of the twenty-four hours. is ratio was 
further shifted in favour of the phosphatide phos- 
phorus after mjecting the plasma into rabbit B; 
10 minutes later it was 1/50, and four hours later 
1/150. 

As seen in Tables 1 and 2, liver, in which a high 
phosphafide turnover takes place, exchanges casily 
ita phosphatide molecules with those present in the 
plasma, while muscles, in which phosphatides are 
synthesized slowly, alao exchange phosphatide mole- 
cules at a@ very slow rate. The kidneys show a 
different behaviour. There is a fast new-formation of 
phosphatides, while the rate at which the phosphatide 
molecules are carried into the plasma is slow. 

Though the individual phosphatide molecules, as 
sean. above, leave the plasma at a fairly fast rate, the 
speed with which they: penetrate the walls of the 
capillaries and reach the lymph is much smaller than 
m the oase of electrolytes. We introduced | o.o. 
plasms containing labelled sodium chloride into a 
rabbit ; after the lapse of a few minutes we found 
the labelled sodium chloride to be diluted 590 times, 
showing that the labelled sodium is now distributed 
in 590 o.co. fluid. We carried out similar experiments 
with plasma oontaiming labelled phosphatides and 
after the lapse of ten minutes found a dilution, in 
rebbita weighing 2-3-2-4 of 105-180. The 
phosphatides are, thus, di ted in a volume of 


r 
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105-180 c.o. liquid, which is not very appreciably 
more than the total plasma volume. The latter 
amounts, in the case of a rabbit weighing 2-3 kgm., 
to about 90 c.c. 

All data given in this note relate to those phos- 
a molecules which are soluble in petrol ether. 

© found great drfferences in the turnover of the 
differant types of phosphatides and this induced us 
to carry out similar experiments as described above 
with each of the different types. 


L. Hann. 
G. Huvesy. 
Tastitute of Theoretical Physio, 
University, Copenhagen. 
nr ee AN. re ee oe e Og E T 
: Densh. Vid. Selsk, Modd., 2, 14 ). Bas 
a ale, J Dici Thon lm ise tees I pet et 
Z eka Nisan. 77, tal (1998), oe 


Beene EATE OEE A a 
odine ` 


Iw a recent paper by Ludwig and Mutrenbecher! 

ta are described in which treatment of 

casein with iodine under carefully defined conditions 

is stated to yield a physiologically active product 
from which thyroxine can be isolated. 

In view of the r knowledge of the chemistry 
of thyroxine, these ta are so surprising that it 
appeared to us to be desirable to repeat the experi- 
ments. ia eae eee 
parations under the conditions laid down by the 
German workers and we have confirmed the findings 
of the latter in every respect. 

The casein employed in our experiments was & 
commercial preparation (B.D.H. acetic-precipitated, 
soluble). Three separate lots of 100 gm. of this 
material gave, under Ludwig and Mutzenbecher’s 
conditions of iodmation, products containing 7:7, 7:7 
and 8-7 per cent of iodme respectively ; a physio- 
logical test on one of theese products indicated an 
activity (as measured by the effect on the besal 
metabolic rate of the rat) of the order of 1/800 of 
that of thyroxine. 

Hydrolysis of the iodmated casein preparations 
with barium hydroxide as described by the German 
workers led to iodine-rich fractions, contammg 87—45 
per cent iodine, solutions of which: in 0-1 N sodium 
carbonate solution slowly deposited small amounta of 
& crystalline sodium salt; the latter could Be con- 
verted in the usual manner into a compound indis- 
se regen i le in chemical ies from thyroxme 

showing the full physiological activity of the 
latter; the chemical identification was completed 
by the catalytic deiodination of the product isolated 
to give a characteristic preparation of thyronine. 
The yields of crystallme thyroxme which we have 
isolated have been of the order of 100 mgm. from 
100 gm. of iodinated casem. 

There seems, therefore, to be no doubt as to the 
correctness of the resulta obtained by Ludwig and 
Mutzenbecher, and it becomes s matter of great 
interest to consider the possible mechaniams by 
which the formation of thyroxme in these experi- 
ments may be brought about. 

The first point which seams to us to be significant 
is that the conditions employed by Ludwig and 
Mutzenbecher for the iodmation of the casein, and 
which to them must be closely observed, 
are not such as to bring about maximum substitution 
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of iodine in the casein molecule but are rather such 
as to favour the oxidizing action of iodine. Now the 
hypothesis has been previously advanced by one of 
us that the biological synthesis of thyroxine may 
oceur from tyrosine through the stage of diiodo- 
tyrosine, two molecules of which may undergo, 
oxidative coupling with elimination of one side- * 
cham; it has been that an enzymic 
mechanism may exist in the thyroid gland by means 
of which this reaction could be brought about. In 
the experiments of Ludwig and Mutzenbecher the 
participation of oxidizing enzymes which might be 
present in the casein preparation could not be 
completely excluded owing to the conditions of the 
iodination (maintenance for about four hours at 37° 
and pH. 8:5); we have found, however, that initial 


boiling of the casein in aqueous suspension does not 
aifect the result, so that enrymio action cannot be 


' involved. 
There appear, therefore, to be two possibilities 
remaining: (l1) iodine itealf, under the conditions 


employed, may be sble-to affect the oxidative 
coupling of two molecules of diiodotyrosine which is 
postulated as a stage in the biogenesis of thyroxine ; 
(2) casein may contain preformed thyronine as one 
of its constituent amino-acids and this may be 
iodmated to thyroxine. 

The first of these explanations is favoured by 
Ludwig and Mutzenbecher; the difficulties in the 
way of ita acceptance are (a) the inherent unlikelihood 
that iodine should bring about such a drastic oxida- 
tion and (b) the still greater improbability that a 
eres of pager required should occur between 

within the protein molecule. 
On the oiher b ad aliieagh tbe presence of a moal 
amount of thyronine in casein (and mdeed in other 
tyrosine-containing proteins) might well have eacaped 
detection hitherto, all atteampta which have been 
made in the past to convert thyronine mto thyroxine 
have failed. 

We are at present engaged in experiments which 
sot et may throw further light on the chemical 
basis of the very interesting phenomena which the 
work of Ludwig and Mutzenbecher has revealed. 

C. R. HABINGTON. 
` Rosato V. Prrr RIVERS. 
University College Hospital Medical School, 
University Street, W.0.1. 
July 7. 
+ Hoppe-Seyt. T., 8, 195 (1930). ® 


The Cromer Forest Bed Implements 


Reanancens I have carried out recently, by means 
of grants from the Royal Society, relating to the 
artefacte found in the basal layer of the Cromer 
Forest, Bed, have shown that some six periods of 
flaking are ble on these I oon- 
clude, therefore, that the deposit oon them is 
ROPE SPIRO ap nats SOT Ee surface, 
or surfaces, on which the makers of the flint imple- 
ments lived prior to the laying down of the Forest 
Bed. The various groups of artefacts from the base 
of this deposit differ not only in their patanation and 
condition, but also, it seams, in their forms and 
flaking. One of the assemblagea of specimens refer- 
ablé, apparently, to the earlier part of the Cromer 
Forest Bed, is that composed of the well-known 
ochreous-yellow implements, and flakes found upon 
the foreshore site at Cromer. 





806 
E ® 
‘ .* Sinee 1919, I have made periodical examinations 
~ <, Of the large spreads of flint, exposed at low tide, 
. ` along the shore from i to Mundesley, and 
_, ițis beyond dispute that it is only at Cromer that the 
+» ochreous specimens are, or rather were, present in 
any quantity. They are exceedingly rare at Shering- 
ae > - ham, West- and East Runton, while to the south-east 
l _ of Cromer, though stone beds are present upon the 
foreahore, no ochreous artefacts, so as I have been 


,. able to observe, occur at these sites. These facta 
4 ~. are of considerable signifloance when the question 
"i `, of the origin of the flaking of the ochreous specimens 
r Ea comes up for consideration. For example, they make 


it very difficult to believe that wave-action has been 
_". a responsible for this flaking, as, apart from the lack 
‘1,1. of evidence that such action could produce the 
a ee oe 

- | oonfined, to all intenta and purposes, to only one 
pò o spot on the north-east coast of Norfolk. Moreover, 
= the ochreous artefacts are not made from the flint 
‘ which is being eroded from the chalk on the fore- 
: shore, but from another-variety; while the ever- 
|}: lessening number of the ochreous specimens on the 
Cromer gite—a reduction brought about by their 


removal by archsologists and others—mdicates that 


i thee flinta are not being produced at the present. 


PY ae As ia known, the ochreous artefacta generally 
$t. ‘4 exhibit a thick and ancient petination, while the 
`r | fakæ very often show flat striking platforms, prom- 
=. inént cones and bulbs of percussion and the usual 
ana e “Gharacteristios of human workmanship. — 


a i J. Rap Mom. 
ee. gts Hedges, i 

i aa One House Lane, 
‘se Ipswich. : 

i Jaly l; i 

fe ty “4 AEEA E 
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rt ' Reduction of the Ctenidia in the Lamellibranchia 


‘'. "‘ Tua ctenidia of a typical lamellibranch are each 
_t, “.% oompoaed of two che arranged one an each 
W |, mide of the ctenidial axis. In three families, however, 
"oo = o the Lucinids, the Montacutids and the Terediniday, 
11 2. the otenidicfim 


eee plasty ea a a demibranch only. 
AD N A list of such | found’in British waters 


ee t ia given by Atkins, type G. It is reproduced below. 
4 rf 
oe Myrian Lacing) spiel Teredo 
c’at 0 ty * Mlombaontides, a nana megoiara, 
>n © 7 Montacma ferruginess. yiophaga doroaks. 
eo lan, i Montacuin subetriats., 
Sober BE oan -M peeilla (hd ontacuia) bideniata 


par © ‘ A similar condition obtains in the American genus 
ees `` m Bankia, as shown by Sigerfoos* who examined B. 
iis, 4: (Kylotrys) gouldi. 

- |" Ib has generally been assumed, on little definite 
‘> | evidence, that in all these cases it is the outer demi- 
Jat" ` branch which has been lost+%*.4. The question can 
ia". * only be definitely decided by determining the pogi- 
_ ‘tions of the afferent and efferent branchial veins. 
| The afferent vein invariably runs in the ctenidial 
‘T axis. E T 
‘1. -it down the descending lamellæ® of ‘the i 
„o 1: The typical’ lamellibranch possesses two pairs. of 

’ - -efferent veins which run along the dorsal margins of 
' Tithe ing lamella of each ctenidium. They 
“<<. :ganvey blood from the ctenidia to the auricles. This 
PES -'' ndérmal arrangement is mdicated in A. 

+ e Thide whioh fostifies 
en eae PE POR Te punlisbell ceewbere MA due toime: 
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Where one demibranch has bean lost, the relative 
positions of the afferent and efferent branchial veins 
remain un (B, O). By the examination of 
serial sections it is possible to trace the connexion 
between the afferent vem and the kidney, or between 
the efferent vam and the auricle, and thus (by 
identifying the veins) to determine the position of 
the ctenidial axis. ° 

Menegaux® discusses the position of the afferent 
and efferent veins in Luoma, and his description 
leaves no doubt that in the Lucsinids the single 
demibranch is the ower one (B). 





DIAGRAMMATIO TRANSVHRSS SECTIONS TO SHOW 
REDUCTION OF THE CIEMNIDIA IN OBTAIN LAWHLLI- 


figured black, and the efferent branchial veins at the - 
dorsal borders of the ee eee eee 
ite. 


In the Montacutids, I have been able to examine 
one species only, Moniaouta ferruginosa, in, which it 
is clear that it is the inner demibranch which is 
retained (C). This is in accordance with the views 
of Miss M. L. Popham, who has sectioned all the 
species of the Montacutids found in British waters. . 

Examination of the illustrations of Teredo and 
Bonkia given by Ridewood‘ and Sigerfoos* respec- 
tively make it abundantly clear that in these genera 
it is the ower demibranch which is retained. My 
own investigations on Xylophaga dorsalis establish 
that a similar condition obtains in this species. 

In the Lucinidwjw and Teredinids, therefore, the 
otenidium. is composed of the outer demibranch only; 
wheréas in the Montacutidm the amgle demibranch 
is the inner one. 


Department of Zoology, 
- Unitersity, Bristol. 


e. May 27. X 
1 Atkins, D., Quant. J. Mier. Sei, 79, 375 (1037). 
* Bigerfoos, O, P., Bull, U.S. Bwr. Fish., 87, 101 (1008), 
* Menegaux, A., Academe Thesis, Besancon (1800). 
4 Ridewood, W. G., Pail Trans., B, 198, 147 (1903). 


R. D. Purcoaon. 





Cranidial Muscle Scars of ‘Ilænus’ proles var. shelvensis 
Whittard 


From the core of the Walsall boring! which was 
put down in 1985, Dr. and Mrs. A. J. Butler collected 
a large number of Silurian fossils. Among those from 
the Purple Shales of the Upper Llandovery there are 
internal casts of two trilobite middle-shields referable 
respectively to PAacops (Portlockia) elegans Sars and 
Boeck, obtained at a depth of 1,050-1,055 feet, and 
to ‘Ilawus’ proles var. sheleensis Whittard, from 
982-987 feet down. The illanid, as shown in the 
accompanying figure, though rather than the 
individuals upon which Prof. Whittard founded the 
variety, differs from these only in the remarkable 
preservation of the impreasions of what seem to be 
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muscular platforms. The pair of these which occur 
at the front of the glabella are expanded anteriorly, 
and are covered with small ions like those 
ocourring at points of muso attachment in 
modern Crustacea. About 0-6 mm. behind these 
well-marked muscular platforms under the posterior 
part’ of the glabella we find another pair that are 
poorly defined -with small raised areas sometimes 
isolated, irregularly arranged, and not so high as 
those in front. 





INTERNAL OAST OF MIDDLE-sHTELD or ‘Hamus’ 
proles van. shelvonsis WHITTARD, SHOWLSG IMPRES- 
SIONS OF PAIRED MUBOLE-PLATFORMS UNDER FRONT 
PART OF GLABMLLA, WITH A PAIR OF FAINTER AND 
LEES BEGULAB MUBCULAB ARMAS BEHIND. x 1}. 
PED aN e coal Museum, Figured 
Gollextion T Ae. 


In cranidia areas of muscular insertion have been 
reviously described by von Volborth and Prof. 

ik. In his [Manus orassicauda var. dalmanne, von 
Volborth* found four paired areas under the glabells 
—the illustration is copied by Salter‘—and clearly 
distinguished these from a pair of elongate oval 
depressions in’ the axial furrows. None of von 
Volborth’s scars, we note, is relatively as large as 
the front oe var. shelvensis. Under 
the an exe of the glabella of several species of 
Ohasmops Öpik! has discovered small elevajions in 
two rows converging in front and behind, which he 
regards as points of attachment for the muscleg 
which served to dilate the c#sophagus. 

In explaining the novel musculature of ‘THanus’ 
proles var. shelvensts, the easiest supposition is that 
it may have arisen through fusion of muscle impres- 
sions like those seen in J. crassicauda var. dalmanm, 
probably three pairs going to the making of the 
large anterior muscle sears of the Walsall form. 
This development may have been connected with 
change in feeding habits, for example, evolution of 
a sucking mouth, as it is unlikely that an enlarged 
pair of mandibular appendages ever appeared in the 
Menide. 

The genotype of iena ia I. orassicauda (Wahlen- 
berg). Von Volborth’s variety certainly seems to 
come close to this. It would, therefore; be justiflable 
at once to separate ‘I.’ proles var. shelvensis as the 
represehtative of a new genus. Ib has been thought 
better, however, to delay placing the Shelve and 
Walsall in & new systematic position, 
since re-examination of collections of ilamids may 


NATURE 


207 


è 
in the near future give additional information about 
the condition of aranidial muscle platforms and the 
possible value of these features in taxonomy. 


ARCHIE LAMONT. 
Department of Geology, 
University, Edgbaston, 
Birmingham 15. 


June 14. 


1 “On Adiorian and Cambrian Rocks encountered m 
Ca ee Gaoi. iag., H, l- 
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EREDA N dee ware) Ann. Mag. 

. Bat Wi, er, 11,1, 08-04, Pi Hy Pae TE 

Tosa gisten verse hen Trilobite, 

Debs anam u die und uber das 

Hers dereeiben’’, Meam. Imp. Acad. - , FVII» 
Ber., 6, Mo. 2, 9, i8, 15, Tat. I1, Pig. 8 C1863). 

t “"FRrriah Trilobttes from the rea Ce 
Formation’ fon Pakeont Sos, ae 


. “Triobtien aus ea a a i 


Wetland”? 
PL IX, Fig. 1-3, oto (1937) 


‘Auto-parasitism’ by MNemeritis canescens (Grav.) 
(Ichneumonids) 

Pees ven Lipa to be no published record of 

y an insect in the body of another of 

Sa own species. This interesting phenomenon, how- 

ever, occurs in Nemerttis canescens (Grav.) (Hymenop- 

tera: Ichneumonide), a parasite of the Mediter- 

ranean flour moth (Hphestia kiAnisia Zeller) in certain 
circumstances. 

Nemoeriits canescens breeds ogenetically and 
is ready to ovipoait within half an hour after its 
emergence from the pupa. In a jar containing fully 
grown host larvæ, the parasites which develop from 
them do not emerge simultaneously. Those that 
emerge first try to oviposit in those that will emerge 
in a day or two. The parasite succeeds in laymg 
one or more eggs if ita ovipositor pierces the soft 
ventral side of the abdomen of the imprisoned 
parasite in the ailken cocoon. The egg ha into 


a larva which undergoes a part of ita development in ` 


the abdomen of ita host, which, nevertheless, develops 
into an imago and may live for some days afterwards. 
- Experimenta corroborated the above observations. 


Two parasites were released for six hours in a small- 


ite pupe 


jar contaming about forty advanced 
to emerge in 


a day or two. As each imago emerged, it was at onos- 


transferred to a tube and fed on sucrose solution 
until it died. Twenty-five such parasites were fed mm 
this way, and inside the abdomen of two of them 
partly developed parasitic larve were found. They 
were both dead. 
In cultures where 80-100 are reared in a 
jar the percentage is found to be much higher. Far 


batches of 10-20 parasites emerge at intervals of ' 


12-24 hours, and when two batches of about forty. 


parasites have emerged the chance of some of these , 
successfully ovipositing in those that are yet to.” 


emerge is high. 


Another interesting fact obeerved was that in : 


Ephestia larves, where seid exbeatanion by Nemor itis 
is & common occurrence, parasitic larve im one 


host, exoept one, die in the first instar. Nevertheless, | 
in the abdomen of an adtlt parasite that was dis- ' 


sected two larvæ were found, one well advanced in 
the third instar and the other m the second mstar. 
E. 8. NARAYANAN. 
e of Zoology and Applied Entomology, 
perial College of Science and Technology, 
London, 8.W.7. 
June 9. 
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vst | +, make it “more difficult to purify for ebeorption 
ee spectrophotometry. Aloohol known to have been 
s ; produced by one of the above methods was subjected 
‘ to the f processes : 
cake (1) To each litre of aloohol 20 c.o. of water and 
4 0.0. of sulphuric acid were added and the mixture 
. » Yefluxed for 2-8 hours, after which it was distilled, 
c ae rejecting the first and last 10 per cant. 
eae (2) 1:5 gm. of silver nitrate was dissolved in the 
| minimum quantity of water and added to the aloohol 
|, In a tall vessel. To this was then added drop by drop 
>, ~- and without shaking a solution of 8 gm. potassium 
‘oo. ‘hydroxide in 10-15 o.c. alochol. This aHows the silver 
may ':, oxide to itate in a finely divided form, and the 
Sans Os eA a ie ee os T 
so i” _ Silver oxide is either filtered off or the liquid decanted 
‘ita’. and distilled, rejecting the first and last fractions as 
“a i Sa : 
rey (8) To remove the water, the alcohol was refluxed 
A ‘with calcium oxide in an atmosphere of nitrogen, the 


o2 +*+™ 

- os 
4 
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'.N. Bohr, R. Peierls and G. Placzek discuss the 
eN typical difference between nuclear reactions in the 
Ste _ Tegions of discrete and continuous level distributions 
(Meee se À of ‘the 
pate 
| +\' the order of TT of the cross-sections of heavy 
EN „nuclei for the photo-effect with ejection of neutrons. 
<a ia La. Goldstein, A. Rogozmeki and R. J. Walen 
" “ o have’ studied the diffusion of fest néutrons by 
‘4, uranium nuclei and the poasibility of showmg the 
i a emision of neutrons when this nucleus explodes. The 
-gum of the cross-sections for elastic and inelastic 
E : `; ,goattering and for flasion found implies that a chain 
> ‘reaction of” fission, if such chain is possible, may be 
l» observed in a smaller .mass than was hitherto thought 
i necessary. 
À B 


a 
á 


D..F. Gibbs and G. P. Thomson describe experi- 
i ments with an intermittent source which show that 
tthe majority of the neutrons produced in the flasion 
ie cr uranium appear with a delay of leas than 10~ sec. 
To ad BR. Rajam, P. O. Capron and M. de Hemptinne 
\.' 7. |dæaribe' a method of determining the beta upper 
fe ke, energy limita of radio-elements. The ordinary 
Ra oe .-pbeorption date are used to construct the Fermi and 
ee Konopinaki- Uhlenbeck curves, from which the 
ale a limit: is}deduced by extrapolation. Results are given 
ae for radio-rhodium and radio-silver. 


A ie a J. Abaroni suggests a new method for determining 
ohm for. electrons of about a million volte energy. 
It is particularly applicable to electrons and positrons 
E “forming we continuous spectrum from radioactive 
7 bodies. , ‘ 
. , The E PET of phosphatide molecules between 
lasma and organs is compared by L. Hahn and G. 
pe with the turnover of phosphatides in the 
D pe : 


0. BR Harington and R. V. Pitt Rivers report 
X we “experizaérite confirmmg the recent observation of 
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Pure Ethyl Alcohol for Absorption Spectrophotometry 
Eryn aloohol which hab been dehydrated by an 

tropic process is liable to contain tracea of 
, for example, benzene’, which 
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res iteelf having been prepared in an atmosphere 
of ni 
(4) The ‘purification was completed by distilling 
the product from (8) m an atmosphere of nitrogen. 
Of the-various methods which have been 
for the purification of ethyl alcohol, the above 
sequence was found to be the most satisfactory, bach 
step extending the transmision farther into the 
ultra-violet, the absorption curve for the final product 
being almost identical with that found by Harris 
and superior to that found by Leighton, Crary, and 
Schipp‘ and Bielecki and Henri*. A final distillation 


from alamimium amalgam did not increase the trafs- 
miasion in the ultra-violet. 


AROHIBALD CLOW. 
Gavin PEARSON. 
Department of Chemistry, 
Marischal Callege, 
University of Aberdeen. 
1 Fritsweiler and Dietrich, T. Spirttusiad, 53, 27 (1930). 
* Dunlop, J. Amer. Chom. Foc., 8%, 305 (1904). 


SB, 1940 (1033). 
, J. Amer, Chem Soc., E3, 3017 (1931). 


Points from Foregoing Letters 


Ludwig and Mutzenbecher that treatment of casein 
with iodine under carefully controlled conditions 
ylelds a product which has physiological activity 
’ gumilar to that of thyroglobulin and from which 
thyroxine can be isolated. The mechanism of the 
formation of thyroxine under these conditions is 


Some six periods of flaking have been recognized 
by J. Reid Moir upon the artefacts from the basal 
layer of the Cromer Forest Bed. One of the amem- 
b of specimens referred to is composed of the 
well-known yellow implementa and flakes found 

the foreshore site at Cromer. The ocon- 
ditions existing at this site make ‘it improbable 


that these specimens have been flaked by wave 
action. 


R. D. Purchon states that in three families of 
Leamellifranchia the ctenidia are reduced to one 
demibranch on each side. This has always been 
aesumed to be the inner one. By determining the 
position of the afferent and efferent veins, the former 
always running through the axis, it has been shown 
that in the Lucinide and Teredinids the inner 
demibranch has been lost; only in the Montacutids 
has the outer one been lost, 


A. Lamont records an unexpected reduction m the 
number of cranidial musole-scars in ‘Jorn’ 
var. sheloensis, and pointa to the possible use of 
these features in the systematic subdivision of a 
difficult family. . 


An interesting phenomenon of one insect oviposit- 
ing in the body of another of its own species was 
observed in Nemeritis cansscens (Grav.), by E. S. 
Narayanan. In Ephestia laryæ superparasitiam by 
Nemeritis is a common occurrence, but all except one 
die in the first instar. In the abdomen of an adult 
parasite two larve were found, ons in the third 
‘instar and the other in the second instar. 


`N 
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Artifitial Parthenogenesis and Chromosome Constitution 
An extensive study of the effects, of artificial 
parthenogenesis upon the chromosome constitution 
of the cells resulting from the subsequent cleavages 
in the eggs of the frog Rana nigromaculata is reported 
by T. Kawamura (J. Set. Hirosima Unw., Series B, 
1949). In moet instances the successive cleavages 
occurred at the normal times, but m about 18 per 
cent they were delayed. Tho histories of 1,073 eggs 
were followed and m 413 that lived longer than seven 
re the chromosome number was determined ; 
silo, 2 cant of these were haploid, 21 per cant were 
id, ene Rae cent were triploid. The remainder 
among tetraploid, hexaploid, hyperploid, 
haploid-diploid, haploid-triploid, haploid-pentaploid 
and triploid-hexaploid. In each mnstance an attempt 
is made to explain how the i oondition 
originated. The most viable type is the diploid. 
Some of the external characters of the partheno- 
genetic larvæ are described. The paper is provided 
with numerous tables and illustrations of the various 

ehromosome conditions. | 


Properties of Renin 
O. M. Helmer and I. H. Page (J. Bio. Ohem., 
127, 757; 1939) describe a method for purification 


The purest preparations raised 
arterial blood pressure 30 mm. mercury in dogs when 
injected in amounts representing 0°027 mgm. of 
nitrogen per kilo of body weight. In cate it was 
three times as active; 0:000 mgm. of art pa 
containing extract produced the same rise our 
testa for guanidin groups and for pentose were 
found to be especially strong in renin solutions, while 
those for adrenin were negative. Crystalline pre- 
cipitates were formed on addition of flavianic acid 
or picric acid to hydrolysates of renin. The pressor 
action of renin in cats and dogs was not abolished by 

ergotamine or potentiated by cocaine, as is adrenin. 
Oats ansethetized with pentobarbital supply suitable 


preparations for assay purposes. 
Origin of Dahlia Varieties 

A PAPES by A. J. Cobb (J. Roy. Hort. 500., 64, Pt. 5, 
May 1939) gives e clear description of the origins of 
several types of garden dahlias. Vicente Cervantes, 
director of the Mexico Botanical Gardens, sent seeds 
and roots of Dahlia to Madrid, for the Abbé 
Cavanilles, in 1785, though the plant had been known 
m Mexico as early as 1575. D. cocomea and D. rosea 
were also described by Cavanilles m 1791. These 
three species were the parents of all the garden and 
show varieties until the ‘of the cactus 
dahlia. This last type was mtroduced by Henry 
Cannell in 1879, and was named D. Juorest:. Still 
another form, D. Merch, was used as e perent in 
1903, and thereby the forms with dark oentral disks 
and light ray floreta were brought withm horticultural 
practice. The dwarf ‘Coltneas Gems’ are selections 
from y of this stock crossed with other garden 
varieties. The paper under review also gives detailed 
accounts of the practical cultivation of dahlias. 


NATURE 


ITEMS 


Triploid Red Alga pa 

Kathleen M. Drew (Arm. Bot., N.S.,3, 847-368 ; 1938) 
has studied ions of Plumaria elegans. Planta 
bearing s6 organs have 81 chromosomes and 
planta bearing tetrasporangia have 62 chromosomes. 
A. lace eh resulte from fertaization, and reduction 
division lace in the tetrasporangium. In 
addition, onl plants bearing parasporangia and 
an occasional tetrasporangium had 93 chromosomes. 
These triploids form triploid paraspores. The develop- 
ment of the ia is shown to be distinct 
from that tetraspo ia, and the relationship 
between the triploid plants and the diplobiontic life- 
history of the species is as yet unknown. 


Fruit Flies of China 


We have received a copy of Simensta (Contribu- 
tions from the National Institute of Zoology and 
Botany, Academia Sinica, vol. 8, No. 2, April 1987). 
This journal is a bi-monthly publication and each 
volume com ex with a total of 500-800 
ee ee ee 

68 QOhing Hsien Street, Nanking, price 
6 dollars (Chinese) far foreign subscribers. The 
present issue is largely oocupied by an important 
peper on the or fruit flies of China, by 
Y. Zia,(pp. 108-226). Altogether 101 species are 

including one genus and 16 species that 
are described as new. This memoir is of special 
interest to workers on oriental Diptera and is a care- 
fully executed and well-illustrated contribution. The 
remainder of the present issue of the journal 18 
occupied by a paper entitled “Additional from 
China”’, (6), by 8. O. Teng and 8. H. Ou (pp. 227-297). 


Fruit Breeding in the U.S.A. 

Tha American Fruit Grower of Marop contains 
articles on the breeding of new varieties of fruita. 
M. A. Blake summarizes some of the resulta of the. 
breeding programme started at the New Jersey 
t station in 1914 to determine facta about 
the inheritance of characters in the peach and to 
develop varieties of higher quality than those existing 
àt the time. It takes at least five or six years to make 
a cross and obtain the first good crop of fruit. The 
following facts have been established during the past 
twenty-five years. When a variety with pure white- 
fleshed fruit was crossed. with another white-fleahed 
pean the progeny all gave pure white-fleshed fruit. 

between two heterozygous white-fleahed 
stoner gave progeny 75 per cent of which gave 
white-fleahed and 25 per cent yellow-fleshed fruit. 
A variety’ with pure white-fleahed fruit crossed with 
a yollow-fleahed variety gave an all white F, genera- 
tion. Red flesh around the pit was found to be 
dominant over absence of red, whilst heavy pubes- 
cence was dominant over light or absence of pubes- 
oenos. Small size of fruib was dominant over large. 
J. O. Miller contributes an article on strawberry 
breeding at the Louisiana t station. The 
variety Klondike accounts for 96 oant of the 
total plantings in this area. experimenta 
aim at raising varieties sweeter than Klondike, but 
with the same shipping qualities and resistant to leaf 
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spot (Mypoophara fragarta) ‘and scorch (Diplo- 
carpon eariiana). QOroeses have been made between 
varieties which show any resistance to these diseases. 
-The resulting fruit is fermented to free the seeds, 
which are then dried and coald-stored until Decamber. 
They are germinated in a greenhouse and the best 
plants planted outdoors in May; 20 to 40 of the 250 
to 600 planta produced by each-seedling are trans- 
planted and sprayed every ten days with spore 
suspensions of the leaf spot and scorch diseases. 
All except 2—5 per cent of the are eliminated 
m the first year, the ramamder being studied further 
for yield and quality. 


Lime Sulphur Injury 
Lum sulphur’ has been used as a fungicide for 
more than a hundred years and is still the moat 
effective agent known for the oontrol of apple scab. 
In certain conditions, however, it causes considerable 
oe ee Scorching of the leaves 
of fruit are the most obvious symptoms, 
Sen ae ao ae e A S Childers, 
American Fruit Grower, April) has shown that leas 
obvious but equally serious damage may result. 
Trunk growth of trees sprayed with lime sulphur 
may be much reduced, and reductions in the leaf 


Father aig a 
Hemicke 


and ‘Hoffmann have recently 
freee that spraying may seriously reduce the rate 
ee a 
These reductions persisted for seven days or longer, 
with no apparent external injury to the leaves. 
Preparations of elementary sulphur are generally 
naa sono Sper Sa eda ag on 
hand are leas effective against bad attacks of saah. 


The Smut Fungi 


Progress of iawisdge, about the life-cycles of 
the smut fungi has gradually revealed a 
though fascinatmg variety, which Miss Kathleen 
Sampson described in her presidential address to the 
British ce hearer Society (Trans. Brit. Mycol. 
Sop., 23, No. 1, 1-28, May 1989). The U 
show a general similarity of life-history to the larger 
Hymenomycetes, but each species appears to have 
ita own characteristics. Fusions of nuclel appear at 
different stages, but are ‘often associated with the 
young chlamydoepore. Meiosis often follows close 
after fertilization. ° Heterothalliam is common but 
is occasionally e complex organization, with four 
factors I of two. Smut fungi appear readily to 

ene saprophytic mode of life, a fact which should 

t be forgotten when economic measures of control 
eae aie The plus and minus strains of 
simple heterothallic forms can often be separated by 
growth upon selective media. Genetic implications 
of heterothalliam are also discussed, whilst the 
frequency of specific hybrids and the ever,increasing 
number of physiological forms raise considerable 
anxiety as to the validity of species’ concepts. An 
exainination of the available evidence leads Mins 


n to the conclusion that the parasitic myceltum . 


‘of amut fungi has two types of nuclei associated in a 
loose partnership which is more typical of the 
Hymenomyoetes than the Uredimales. The paper 
provides a wealth of information for the teacher in 
mycology, and is an authoritative stocktaking of 
extant knowledge about a very difficult group of 
fungi. 
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` capillary tubes, built up from the 
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A Fungus upon the Liverwort Ricca Himalayensis 
LIVHBWOBTS are occasionally attacked by fungi 


- The Jungermanniales provide the most numerou 


hosts but an Increasing number of the Marchantiale: 
eee eee 
K. 8. Srinivasan has recently described a 
parasite on Ricota himalayensis, eta 
in Madras (Troms. Brit. Mycol. Soo., 28, No. 1 

May 1089), The fungus is P 

sia paces reg wna peitid et dr ake addctiyd 
of ite host. ia and perithecia are formed 


with numerous asci, but the oogonia are non-fonctigna 


and rapidly disintegrate. The spermogonia liberats 
Spermaetia which, however, are of no use by them 
selves. Asai are produced from ordinary 

hyphs. Solerotia are formed in the liverwort thallus 
Fee PE D to cersetdats a Ged Gea 10 yen 


Movement of Water in the Soil 


Ix his presidential address to the Royal Meteoro. 
logical Society, B. A. Kean gave an acoount of how s 
theory of the movement of water in the soil that has 
long been generally and which provides s 
simple and plausible explanation of certain treditiona 
cultivation practices auch as rolling, harrowmg enc 
hoemg, has had to be abandoned m recent years and 
phe Seay ga le lt O Eea P 
mentally verified mainly by Haines and Schofield 
(Quart. J. Roy. Meteor. Soo., April 10989.) The ola 
theory is the capillary theory of soil water movement 
according to which the ram that percolates to some 
depth into the soil forms a reservoir that can be drawn 
on by plants in drought, the water ascending by 
between the 
soil particles, from saturated levels many feet below 
the surface to supply the roots of the plants at higher 
levels. According to this theory, harrowing and hoeing 
conserve moisture by destroying the top few inches-oñ 
the capillary tubes and so checking evaporation from 
the surface, while rolling crops in spring reverses the 
process by diminishing the space between soil particlee 
near the surface and eo allowing the capillary tubes 
to bring water to the upper layers of the soil. It was 
found at Rothamsted Ea EE on the water 
level in cylinders closed at the bottom and filled with 
various soils, the top being kept free of weeds, that 
capillary rise actually does not exceed 8 or 4 feet ovem 
in suck & drought as.that of 1921. Haines showed, 
moresver, that the pore space in soil is easentially 
cellular, not cepillary, and that with both moreasing 
and decreasing moisture content the movement of 
water takes place through sudden changes corres- 
ponding with the abrupt emptying and fillmg of the 
cells. Schofield investigated the marked h in 
moisture content according as the soil is being 
moistaned or dried. Under iodine thas, fh ay bs 
noted, the value of cultivation lies in the encourage- 
ment of soil crumb formation, while ite control of soil 
moisture is confined to the removal of weeds that are 
competing for moisture and nutriment. 


The Central Core of the Earth 


Gutenberg and Richter, in their fourth paper ‘ a 
seismic waves” (Geriands Betirdge sur Goophystk, b4, 
94-186; 1939) revise the travel times and velocities 
of such waves as have been given previously by 
them, using for the purpose obeervational ‘data from 
deep focus earthquakes. The new tables contain 
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calculated travel times for xero focal depth for the 
important phases of earthquake waves, and a re- 
interpretation of the observations of the waves P’ 
and SKS. In this connexion the authors give a 
diagram showing the ongitudinal waves 
through the earth’ core and exhibiting the refraction 
which, from their observations, appears to amount 
almost to total reflection for a wave approaching an 
inner core. A table is also given of the velocities of 
seiamic waves and the calculated elastic constants 
of the materials through which the waves paas, all 
given as functions of the depth withm the earth. 


Preparation of /-Tartaric Acid 

Tum resolution of the mirror-image hemihedral 
crystals of sodium ammonium tartrate by Pasteur is 
the classical example of the resolution of racemic 
tartaric acid. Later, Pasteur observed that the 
mould Peniolsum glauow would consume ammonium 
d-tartrate from a solution of the racemate, thus 
affecti ion of ammonium btartrate. - The 
third method of Pasteur was by salt formation with 
an optically active base, cinchonine. The latter was 
the only method of practical significance and was the 
usual procedure for the preparation of l-tartaric acid. 
The ure is tedious and the yield poor. W. T. 
Haskins and O. 8. Hudson (J. Amer. Chem. Soo., 61, 
1266; 1989) have now described an 
method of obtaining /-tartaric acid which gives an 
overall yield of more than 90 per cent. It depends 
on the resolution of racemic acid with 2d-gtuco-d- 
gulo-hexsahydroxyl]-benszimidazole> In the same 
paper a new method of preparation of benxtmidazoles 
subaubited in the [2] position with residues is 
described which is based on the reaction of aldonic 
acids or lactones with o-phenylenediamine, and the 
properties of a number of these substituted benximi- 
dazoles are déscribed. In the resolution, the racemic 
acid and base were dissolved in hot water, aloohol 
was added, and crystallization induced by scratching. 
The acid-l-tartrate salt which separated 
was washed with alcohol and could be 
with negligible loas. The l-tartarıc acid was obtained 
by precipitatifig the base with ammonia, precipitating 
the acid in the filtrate as the lead salt, and decom- 


poaing this with hydrogen sulphide. 


Electrical Interference * 

We have received from the British THomson- 
Houston Company, Ltd., a pamphlet containing two 
papers by T. H. Kinman of ita research laboratory 
entitled ‘Radio Interference Measurements” and 
‘Electrical Interference in Flying” respectively. 
Considerable progress has now been made in pro- 
ducing ‘radio-mterference-free’ electrical appliances, 
and in many oases troublesome ‘mterference’ with 
radio oan be satisfactorily suppressed. The 
British Standards Institution now issues to manu- 
facturers a special mark which they can stamp on 
their radio apparatus when it satisfies the limits of 
the disturbance tolerated in the B.S.I. specification. 
Measurements are at present mainly limited to the 
medium and long-wave broadcast between. 
1,500 and 200 kilocycles. In aeroplanes which have 
radio communication with the earth, great pains are 
taken* to prevent interference produced by the 
ignition apparatus on board by waves of almost any 
frequency. In some. aeroplanes, aaae those 
owned privately, where no dens reasion are 
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employed, the interference they producd with the 
radio apparatus of other aircraft or of television sete 
on the ground is very serious. If this aeroplane move 
parallel to other aeroplanes, it may cause danger as 
ee ee ee 

The low audible frequency 
which is heard rectification in the receiver is 
characteristic of spark frequency and can be used to 
distmguish whether it oomes from & magneto or 4 
motor. 


Catalogue of Double Star Orbits 


A OATALOGUH of orbita for visual binaries is pub- 
lished from the Lund Observatory, Sweden, by B. 
Ekenberg. It supplements a preceding catalogue by 
Luplau Janssen, Fjeltofte and Lauritzen, who gave 
a lisp of all orbits computed up to 1926. Other 
catalogues by Finsen and by Baize have been pub- 
lished, but these usually select the best derived orbit 
for each pair. The catalogues from Lund give all 

ted orbita for any one star, and such a list 
will be found very useful by double-star observers 
and computers. The two Lund compilations contain 
1051 orbits relating to some 197 systems. (The 
number of other pairs in which orbital motion, often 
very slow, is observable exceeds 1,500.) In addition, 
there are more than fifty orbits received after the 
ee ea 
interesting re-computed orbite included in 
the prenen ist aro (1) y Andromeda BO with a period 
55 to 56 years and a high eccentricity of 
pe ee 
The present apparent ion of the component 
ee ee (2) eee 
years and eccentricity of orbit 0°52. (8) The 
spectrowoopi binary Aa, comprising the brighter star 
of the known binary, © Uraw Majoria (Mizar), 
with a period of 20-5805 days and eccentricity of 
orbit 0°58. The observations giving this orbit were 
made at Mt. Wilson with the 20-foot mterferometer 
attached to the 100-mcoh reflector, the observed 
separation of the components being of the order 0-017. 
@ 

A Simple Wedge-Photometer 

H. W. Newron has recently published a paper 
describing a simple wedge-photometer for oars 


1939). 
& AA N between right chromospheric erp 
and sudden ionic disturbances, and it has become 
necessary to obtain further data concerning the 
intensity of the solar eruptions. The simple wedge- 
photometer, described im the paper, is Intended to 
make rapid measurements of the mtensities of bright 
chromospheric eruptions observed with a spectro- 
helioscope. A secondary line shifter half the height 
of the primary one enables a n of the peak 

So a Sis app epee key T 
adjacent continuous spectrum. Each instrument 
requires certain corrections on account of its finite 
resolving power and also for scattered light. Un- 
corrected observations of bright eruptions will pro- 
vide the order of magnitude and the time-intensity 
curve for any particular eruption. The instrument 
will fulfil its purpose—to ee rapid observations 
in conditions where the phenomena under investiga- 
tion are varying very quickly, and where speed 
rather than great acouracy is required. 


* 
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RECENT EXPERIMENTAL RESULTS IN NUCLEAR 
ISOMERISM 


By Dr. B. PONTECORVO, LABORATORY OF NUCLEAR CHEMISTRY, 


* 


Te hypothesis tbat two atomic nuclei im- 
distinguishable in respect of atomic and mass 
number could nevertheless have different radio- 
active properties (the hypothesis of nuclear iso- 
merism) was put forward for the first time by 
Soddy! in 1917. In 1921 uranium Z was discovered 


by Hahn'*; by studying the chemical and radio- 
active properties of this t, Hahn deduced that 
uranium Z and uranium X, are isomeric nuclei. The 


roblem of uranium Z has been taken up recently 
y Feather and Bretacher (Proc. Roy. Soc., 185, 542 ; 
1938). It should be noted that, for many years, 
uranium Z and uranium X, were the only known 
example of an isomeric pair. 

After the discovery of artificial radioactivity, the 


the course of research on artificial radio-elements. 
The first certain example of an isomeric pair to which 
it has been possible to attribute a mass number 
(A = 80) in the domain of the artificial radio- 
elements was furnished* by the study of the radio- 
activity uoed in bromine by neutrons (slow and 
by y-rays of great energy. n 
Then, as the experimental material on artificial 
radio-elementa has increased, the number of pairs 
of nuclei which are undoubtedly isomeric has grown 
to such an extent that it is not poesible to quote 
here all the investigations which have been published 
on the question. More than thirty such peire are 
known and,there is no doubt that the number still 
unknown 18 much greater. We can say, now, that 
nuclear isomerism ts by no means an exceptional 


It is natural to think that the physical difference 
between two isomeric nuclei is connected with two 
states of different excitation of the same nucleus 
(let us say ground state and first excited state). But 
inthis oase, how could the upper state be metastable, 
that is, how could it live for any length of time 
(greater than one nears some cases)? By what 
mechanism would it from destruction 
in a very short time by the emission of an electro- 
magnetic radiation ? Weiesficker has answered this 


on‘. 

According to Weiszdcker’s hypothesis, nuclear 
isomerism may be explained by sasuming that the 
lowest excited state of the nucleus Aas an angular 
momentum differing by several units from that of the 
ground state. Selection rules may then be invoked 
to weaken considerably the probability per unit of 
time of the transition from the upper to the ground 
state of the nucleus. Of course, experimenta which 
make it possible to test the truth of Weiszscker’s 
hypothesis are of great interest. 

of the most important pointa is the study 
of the y-radiation eventually emitted in the transition 
from one isdmeric state to another: I day “eventually 
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“emitted” because, the nucleus being radioactive, the 


upper state corresponding to one of the isomeric 
forms may be destroyed by an ordinary B transition. 
The y-ray — B-ray branchmg retio-will depend on 
the relative lifetimes for the two modes of decay. 
The first researches made to observe this y-radistion. 
failed. But it should be noted! that the considerable 
difficulty in detecting this radiation might be due 
to the fact that transitions between isomeric nuclei 
can be strongly converted: in this case electrons of 
small energy would be emitted and not y-rays. 
The very complete theory of the internal conversion 
of radiations emitted in the transitiona between iso- 
meric states’, given by Hebb and Uhlenbeck, Dancoff 
and Morrison, has shown that these radiations must 
have internal conversion coefficients of approximately 
1. Since these calculations are based on Weissiicker’s 


W etssdicker’s Myppothasis is correct. l 

Indeed, in the case of the isomeriam of radio- 
rhodium, Pontecorvo’ has obeerved a radiation of 
low-energy electrons, which he interpreted as an 
electron line emitted in the transition from 
the metastable state to the ground atate of the 
nucleus.* 

At the present time, after a number of recent 
experimenta, thers is no longer any doubt as to the fact 
In particular, in the cases of isomeric nuclei of radio- 
bromine’ and of element 43 °, strong’ lines of oon- 
version electrons have been photographed in the 
Wilson chamber or in the magnetic spectrograph. 
Of course, the internal conversion is accompanied 
by emisjon of X-rays : as a rule, the analyms of these 
rays ig an invaluable test in the interpretation of 
these phenomena'.!*, 

It is interesting to find poamble genetic relations 
between isomeric states of the same nucleus (f-radio- 


Seaborgi, who have succeeded in separating, 
from the other, the two isomeric forms of radio- . 
bromine. The principle of their method is as follows. 
Sup the element, of which the isomeric states 
are being studied, can give compounds suitable for 
the application of the Sx -Obalmers method of 
concentration. When the isomer m the upper state 
decays to the lower state, there is a y-ray emission : 
corresponding recoil may be sufficient to Knock the 
decayed atom out of the compound. Ths ter 
activity can then be separated, as in the - 
Chalmers method. 


* 


* Note added in proof. A simflar concinsion was tndependentiy 
ouaaa by Se ee eee [0. BR. Acad. Sa. U BSS. 
90, 9 (1938)] who observed a electron radiation m the case of 
isomero forms of radio-bromine. 
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This method, which has been successfully applied 
in several cases!*, can then be used (a) to separate 
known isomers in some cases; (b) to discover the 
existence of isomeric peirs, atill unknown, in the study 
of artificial radioactivity. 

Moreover, it has given eo striking new proof that 
the* transitions between isomeric states are strongly 
cohverted : in effect, the recoil due to the y-emission 
is not sufficient to knock the decayed atom out of 
the compound, while the recoil of a conversion electron 
can be sufficient. 

So far we have discussed radioactive isomers : the 
ibmerism, in this case, implies a difference in the 
life-times of the isomers. It has been noticed by 
Pontecorvo! that B-stable nualei with a metastable 
excited state ought not to be very rare and should 
be revéaled by the study of the radiation emitted by 
this metastable state. These nuclei are interesting 
for the understanding of nuclear isomerism, because 
the radiation corresponding to the transition from 
one isomeric state to the other is not troubled by 
the presence of B- or y-rays. It should be possible 
to obtain a §-stable nucleus in a metastable state, 
after a nuclear tranamutation or a’ radioactive 
disin tion. 

D and Pontecorvo”, by bombardment of 
cadmium with fast have obtamed -an 
activity (T = 50 min.) which chemical proofs have 
shown to be due to an isotope of cadmium. On the 
other hand, there is no question of a reaction of 
simple neutron capture or of an n,2n reaction. 
They in the soft radiation emitted by 
cadmium (50 min.) as proceeding fram a metastable 
state of an isotope cadmium; the reaction of 
excitation without capture by fast neutrons (reaction 
n,n), having a oonsiderable cross-section (some 
10-** am,*), ib is not impossible, indeed, that part 
of the nuclei so excited might fall into a metastable 
state. 

Segré and Seaborg* have observed a metastable 
state of element 48, decaying (only a lme spectrum 
of electrons) with a 6-hour period into the ground 
state, which is stable or perhaps radioactive with a 
long life: the 6hour activity is daughter of a 
f-radioactive *molybdenum. 

A very interesting case has been observed and 
studied thoroughly by Goldhaber, Sxilard and Hill™. 
They have obtained by the n,n reaction already 
quoted, a metastable state (“*In*) of 1*In, decaying 
with a period of 4-1 hours ; moreover, the same state 
can be obtained after the disintegration of d radio- 
cadmium (T = 2:5 days). The radiation emitted by 
14Tn* has not been sufficiently studied; ite 
properties are o the greatest interest both for the 
understanding of the nuclear isomerism and for that 
of isobaric peirs. In effect, “*In and Sn are one 
of the rare cases of stable neighbouring isobaric 
nuclei: 5In* might then decay into 148n (p-emission) 
or into In, or into both together. 

The same metastable state of "In has been 
obtained also by irradiating indium with 5-8 Mev. 

OEA p,p), by Barnes and Aradine’’. 
evertheleas, it is not yet clear whether the mechanism 
of nuclear excitation is that discussed by Weisekopf, 
that is, excitation by the action of the electric feld 
of the proton!’, 

In all these cases and in others studied more 
recentty'!, the metastable states of stable isotopes are 
obtained from nuclear transrmiaions. 

Laxard and Pontecorvo™ have tried a new method, 
by which t{ would be impossibles to transmis ths 
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L 
mucleus and, consequently, to obtain artifloial radio- 
elementa, the presence of which may mterfere with 
the investigation. 

This method consiste of irradiating the target with 
& continuous spectrum of X-rays, the energy of which 
is leas than the dissociation energy of the nudclei. 
Suppose the radiated nuclei have a metastable state ; 
the X-rays may excite higher levels of the nuclei; 
& part of the nuclei thus excited can fall into the 
metastable state, and it is the radiation from thw 
state which can be observed. The maximum energy 
of the continuous spectrum utilized was 1,850 kilo- 
volta: indium gives an activity of approximately 
4 hours period, which is obviously due to the same 
metastable state “45In*, of which we have already 
spoken. Similar results on the stable nuclear fluores- 
cence of indium were obtained by Collins and others’. 

There is no doubt that new isomers of f-stable 
nuclei will be discovered, in the course of research 
undertaken in different laboratories ; 
research on the radiations emitted by metastable 
states will certainly be very useful for the under- 
standing of nuclear isomerism., 

In conclusion, we may remark that it is very prob- 
able, on account of the great number of known 
isomers, that the radiative transitions of life-times 
between, say, 10-' sec. and I sec. are much more 
ri ag than is general These transi- 


Indeed, in the radiation emitted in the capture of 
alow neutrons by gadolinium, a strong component of 
soft electrons has been obeerved by Amaldi and 
Rasetti™ (life-time leas than 10 sec.). Soft electronics 


“components have also been observed in the capture 


of slow neutrons. by other nuclei*?. On the other 
hand, these strongly converted transitions may play 
& considerable part in the interpretation of y- and 
X spectra emitted by certain natural radio-eleaments™. 
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RECENT ADVANCES IN RADIO ENGINEERING 


RADIO MEETING 


JOINT meeting of the Institute of Radio 
Engineers and the International Scientifle 
Radio Union (American Section) was held at Wash- 
ington, D.C., during April 28-29, 1939. Twenty-four 
papers on the more fondamental aspects of radio 
D were presented. 
aoe of particular interest, by D. R. Goddard, 
mmunications, Ino., reported reception at 
Riverhood (Long Island), N.Y., of British television 
transmissions on 41-5 and 45-0 megacyoles from 
sean Palace, London. The British afternoon 
, between 9.30 am. and 11.30 am. New 
Yor time, could be received at times during certain 
winter ae with some clarity. The author showed 
motion picture reproductions of images received on 
a number of occasions, both clear and distorted. 
Multiple path transmission was believed to be 
responsible for some of the distortion. In the past 
few years, the latest date for which reception is 
possible has been steadily receding from March 
through February to January, and it seems probable 
that next winter no reception at Riverhead of these 
signals will be le after December 31. 

Prof. Leon Brillouin of the Collège de France 
presented a comprehensive theoretical discussion of 
the transmission of electromagnetic waves in hollow 
conductor pipes, and reported confirmatory experi- 
mental work.. Pipes of elliptical cross-section have 
been investigated, as well as those of square cross- 
section. Acoustic analogies, as discussed by M. 
Brillouin (J. Phys., 1806), have been found of material 
assistance in these studies. An application of this 
investigation is to the design of tuning unite of amall 
attentuation for very high frequencies. 

W. E. Jackson, of the U.S. Civil Aeronautica 
Authority, Gescribed the use of ultra-high frequencies, 
as 63 megacycles, in radio aids to air navigation. 
These frequencies reduce multiple-course indications, 
and are particularly suitable for aircraft a a 
where usual horizon limitations do not apply 

H. T. Steteon, of the Maasachusetta Institute of 
Technology, repo corroboration of a lunar effect 
of radio transmission which he discovered and pub- 
lished several years ago. A-large number of obeerva- 
tions have been examined, and appear to yield fairly 
consistent results among themselves, indicating m- 
creased fleld strengths as the moon nears the meridian. 
Reference was made to a discussion of lunar effects 
by Appleton (Natruns, July 9, 1988, p. 71). 

B. Trevor, of RCA Communications, Inc., reported 
measurements of attenuation at 500 megacycles and 
250 megacycles through 500 feet of woods and under- 
brush, also over low scrub pines. - 

J. T. Henderson, J. W. Bell and H. R. Smyth, of 
the National Research Council of Canada, described & 
12-inch cathode-ray direction finder and ita application 
to determine the direction of atmospherics. A 
cathode-ray direction finder ipment, received 
some time ago from the Radio Board of 
Great Britain, was used at Ottawa. At Forrest, 
Manitoba, a newer direction finder, designed and 
constructed by the authors, was used, and avoided 


IN WASHINGTON 


defecte found in the older instrument. Observers in 
Florida and Puerto Rico co-operated, particularly in 
studies of hurricane disturbances. While it is not 
yet possible to locate storms by these directional 
obeervations of atmospherics, before the Weather 
Bureau locates them by aeroplanes observations, such 
early location of storms is an object of the work. 

8. 8. Kirby and F. R. Gracely, of the U.S. National 
Bureau of Standards, reported comparisons of signals 
at broadcast frequencies received at Washington 
from Buenos Aires with signals received from Rennes, 
France, and other Europeen stations.- The measure- 
ments have usually been made from I to 3 am. 
Washington time. The South American path averages. 
about twenty times as as the European path. 
both as to average field intensity and as to range of 
night-to-night variations of field intensity. The 
ébeerved tranamittmg conditions were compared with 
co-existing magnetic disturbances, and it appears 
that the poor transmitting conditions on the northern 
peih (auroral none) may ist several days after 
the magnetic disturbance has ceased, the day follow- 
ing ceesation of the magnetic disturbance often being 
particularly bad. 

Ralph Stair and W. W. Coblentz, of the U.S. 
National Bureau of Standards, desaribed. a precision 
instrument sent aloft with balloons for observing and 
reporting to the ground the distribution of ozone m 
the stratosphere. There is used a precision method 
of making sych measurements by measuring the 
ghange in spectral distribution of ultra-violet solar 
radiation at different heights as the balloons rise. 
Measurementa of intensity in the ultra-violet are 
made by a special cadmium photo-electrio cell which 
covers the range from about 2800 A. to 3800 A., and 
these are transmitted to the ground by a small radio 
transmitter including a relaxation oscillator. The 
instrument has been described in the March 1939 
Bureau of Standards Journal of Research. It bas 
been sent up to heights of 27 km.; about two-thirds 
of the t&tal ozone les below this height. Maximum 
ozone content has been found at heights of about 
25 km. 

Andrew Alford, of Mackay Radio and Telegraph 
Go., reported studies at high frequencies of char- 
acteristics of antenna arrays. He described marked 
differences in the phase of signals received over 
relatively long distances from two similar transmitting 
antenhs, only a few hundred feet apart, ee 
at the same time on the same frequency. The 
of. the two transamittera was interlocked, and the 
signals were received and compared at the receiving 
station as to phase and intensity on a cathode-ray 
oscillograph. It appears that the construction of 4 
directive transmitting array to obtain gain may fail 
of ite purpose if the signals from different antennæ 
arrive out of phase, due to transmission over different 
paths. Proper phasing of inputs at the tranamitting 
array may be an effective control, to get proper 
oo-operation between the different antenns. 

R. O. Colwell and A. W. Friend, of the University 
of West Virgmia, reported studies of tropospheric 


an 
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sflections at about 2,400 ko. Preliminary testes in 
mjunction with data from simultaneous aeroplane 
ighta indicate direct connexion with temperature 

id humidity variations in the troposphere, as 
flection at a temperature front. These reflections 
uay be susceptible of use for weather prediction, 
oth for primary data in localities where neither 
aroplane flighta nor radso sonde ascents are available, 
ad also as secondary data to interpolate between 
ich regular flights and ascents at established 
ations (see Natur, July 1, 1939, p. 31): 

L. V. Berkner; of the Carnegie Institution of 
Yeshington, who has just returned from an extended 
isit to Australia, described foreign installations and 
schnique for ionospheric exploration. Observations 
t the Watheroo (Western Australia) station of the 
‘arnegie Institution were discussed in particular 
etail, especially with reference to the formation of 
the #-region, and there was pointed out the import- 
nee of co-ordination of ionospheric measurementa 
com & number of stations widely ted over the 
arth, and the extensions of ionospheric knowledge 
Jready so obtained. 

N. Smith and A. 8. Taylor, of the U.8. National 
Sureau of Standards, described a project now under 
way to predict monthly average ionospheric char- 
teristics and maximum useable frequencies for’ 
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undisturbed days, for several months in advance. Such 
predictions are now being published each month in the 
Proceedings of the Institute of Radio Engineere. These 
predictions are related to sunspot numbers. 

J. A. Pierce and H. R. Mimno, of Harvard Uni- 
versity, reported on the reception of radio echoes 
from distant ionosphere irregularities. Studies of 
numerous reflection patterns strongly indicate that 
the delayed echoes are returned from regions where 
there is a marked curvature of the F-layer, as at the 
so of the sunlit zone. There may be successive 
reflections between the M and F layers. 

Other papers covered a comprehensive study of 
the charactaristica of noise in radio reception, a fleld 
strength survey on 52:75 megacycles in the New 
York area, transmission on 7 megacsycles between 
Los Angeles and San Francisco, a comparison of 
shunt and series excitation of a 0°55 wave-length 
uniform cross-section broadcast vertical radiator, 
inductive output tubes, shielding of radio-frequency 
ammeters, and additional ionosphere studies. 

The meeting was preceded and followed by a 
number of informal round-table discussions of groups 
specialized in certain aspects of ionosphere and trans- 
mission phenomena. It is expected that a number 


` of the papers presented will be published in the 


Procesdings of the Institute of Radio Engineers. 


_ BEIT MEMORIAL FELLOWSHIPS FOR MEDICAL 
RESEARCH 


MEETING of the trustees of the Beit Memorial 
Fellowships for Medical Research, Sir Alfred 

Beit, tbe Earl of Onslow, Lord Harlech, Lord 
Rayleigh, Lord Macmillan of Aberfeldy, Prof. T. R. 
Elhott and Dr. H. L. Eason, waa held on July 19, 
4939. They received with regret thé resignation from 
she advisory board of Sir F. Gowland Hopkins, who 


any other head of a department has done. They 
also tted the resignation of Sir Patriok’Laidlaw 
after eight years of keenly attentive work. * These 
vacancies ware filled by the appomtment to the 
Board of Prof. R. A. Peters, I profeyor of 
biochemistry, University of Oxford, and BEE. Paul 
Fildæ, bacteriologist on the scientific statf of the 
Medical Research Counail. 

Former holders of fellowships have recently re- 
ceived appointments as follows: O. H. O”7Donoghue 
(fellow 1912-13) to be profeæor of zool at the 
University of sings a T. Irving (fellow 1926-28), 
to be professor of iology in the University of 

Town, South Afrioj; G. F. Marrian (fellow 
1927-30) to be professor of chemistry in relation to 
medicine m the University of Edinburgh; F. H. 
Smirk (fellow 1980-84), to be profeasor of medicine 
in the University of Otago, New Zealand ; and H. P. 
Himsworth (fellow 1932-85), to be professor of 
medicine in the Uni ity of London and director 
of the Medical Unit at University College Hospital. 

It was in 1910 that the first Beit fellow, now Sir 
Thomas Lewis, was elected, and last year’s election 


in 1988 brought the total of all fellows elected to 
exactly 200. Woren are eligible and have been 
elected from 1910 onwards, their total bemg 30 out 
of the 200. Of the 170 men, 6 have been elected to the 
fellowship of the Royal Society, and no fewer than 34 
have already been appointed to univermty professor- 
ships, of which 5 were in physiology, 5 in pharma- 
cology, 5 in mediome and 9 in chemistry or bio- 
. Hight of theee past Beit ftliows hold 
professorial chairs in the Dominions over-seas. None 
of the women has yet bean promoted to a university 
profeasorship, though at least six of them are doing 
work of much distinctaon and one has for some years 
been director of an important research laboratory. 
The opportunities for a woman to obtain a university 
chair In a acientific subject are still restricted. 
Though the Beit fellows have come from all parta 
of the British Empire and have afterwards gone to 
laboratory posts all over the world, in their choice 
of a place of research during their fellowahipe they 
have tended to group themselves at three main 
centres. Out of the total 200, the laboratories. at 
Cambridge have held 55, and 29 of these were person- 
ally directed by Sir Gowland Hopkins in the great 
Biochemical School that he developed in the Dunn 
Laboratories immediately after their openi in 
1925. University College and University College 
Hospital in London ther have provided oppor- 
tunities for the work of 39. The Lister Institute of 
Preventive Medicine has 35. The trustees 
have their gratitude to the directors of 
these and of the other laboratories in Great Britain 
and elsewhere who have not only guided the work of 
the Beit fellows attached to them, but aleo provided 
the laboratory cost of that work. 


~ 
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P. W. Tainsh (chief chemist to Lever Bros., and 
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The Trust in London was founded by Sir 
Otto Beit as a memorial to his brother, Alfred Beit, 
a colleague of Cecil Rhodes in his great plans for the 
future of British South Africa. The tames of both 
these brothers, members of a German family fram 
Hamburg who later received British naturalization, 
will Hve in their benefactions for the ádvantage of 
the Empire. Mr. Alfred Beit left large sums for 
South African universities, and also founded a trust 
for the development of communications m South 
and Central Africa. “This trust has been of material 
assistance in the development of Rhodesia. Empire 
Day, 1939, saw the opening of a great bridge 500 
yards long over the Zambexi, north-west of Salisbury 
and joming the two Rhodesias. The gift of this 
“Otto Beit Bridge” T aco ise ia 
after the building of the “Alfred Beit Bridge” at a 
cost of £180,000 over ii Limpopo farther south ; 
gil nich’ besides ae boca: avanted ty tia trast tor 
other bridges, for education, school buildmgs, 
maternity homes, and other social services. 

The Beit Trust for Medical Research, which ia 
established in London, cannot afford such material 
evidence of its benefits, though actually a total of 
nearly £190,000 hag been disbursed m fellowships 
since 1910. But the foregoing summary of the 
positions now held by pest Beit fellows, men and 
women drawn from all of the Empire, shows how 
great and widely spread have been the intellectual 
gains through these fellowships. They have enabled 
men to live for three or four years whole-heartedly 
in an environment of research and by so doing to learn 
to devote the reat of their lives to scientific thought. 

All correspondence of fellows and candidates should 
be addressed to Prof. T. R. Elliott, Honarary Secre- 


tary, Beit Memorial Fellowships, University College 


Hospital Medical School, University Street, London, - 


W.C.1. 
The following elections to new fellowahips were made: 
Fourth Year Fellowships (2500 a year): Dr. I. 
Berenblum, to continue his work on the production 
of cancer by akin irritants, and to study the mete- 
boliam of living cells in tissue culture (School of 
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Pathology, University of Oxford); T. A. H. Munr« 
to contmue his studies of the role.of inheritance x 
mental disorders piso Eastern Counties Institutior 
Colchester); Dr. A. Neuberger, to extend his wor 


Lege ee 
Medical School, University of London); Dr. Re. 
Pumphrey, to continue his studies on the nervor 
system of cephalopods and on the auditory proceax 
In insects (Zoological Laboratory, University < 
Cambridge, and the laboratory of the Marme Bu 
logical Association, Plymouth). 

Junior Fellowehips (£400 a year): Dr. Y. F 
Booth, for inert on (1) the internal constituent 
of bacteria by means of a wet-crushing mill, (2) can 
bonic anhydrase (Physiological Laboratory, Un 
versity of Cambridge); E. G. L. Bywaters, fc 
research on rheumatoid arthritis (British Poss 
graduate Medical School, Univermty of London) 
Dr. W. I. Card, for research on the inhibition c 
gastric motility and secretion by experimental studie 
on man (Medioal Unit Laboratories and ae 
School of Physiology, St. Thamas’s Hospital 
School, University of London); Dr. Hans Heller, fo 
research on the antidiuretic principle of post-pituitar 
extract (Medical Unit Laboratories, University Oolleg 
Hospital Medical School, University of London); Di 
M. 8. Jones, for investigations on insulin treatment o 

iZophrenic mental states (Maudsley Hospital, Dem 
mark University of London); Dr. B. Levir 
to investigate the effect of spatial configuration c 
antigens on immunological reactions (Olmical Chem 
ical Laboratories, London Hospital, University Cc 
London); I. Mackenzie, for immunological eres 
tions on constituentes of tumours (Department 
ical Research, University of Edinburgh) ; Dy 
å. F. Rawdon-Smith, for research on congenital deal 
nees (Phymological Laboratory, University of Car 
bridge); Dr. B. R. Record, to investigate thé specif» 
soluble substance found in the tissues in soul 
Medicme, University of London). 


TRENDS OF PROGRESS JN TECHNICAL 
CHEMISTRY 


annual meeting of the Society of Chemical 
Industry, held at Exeter on July 10-15 under 
the presidency of Dr. V. G. Bartrow, the emment 
Canadian industrial chemist, was noteworthy for o 
symposium on “The Trend of Progrese” to which 
important papers on various subjects in the fleld of 
chemical technology were contributed (J. Soc. Chem. 
1939). i 


Unilever, Ltd.) reported on progress in oils, fate 
(other than edible) and detergents, pomting out that 
during the last twenty years important advances 
have been made in the methods of treating oils and 
fata to render them suitable for, soap- mg, and 
in partictlar bleaching and hydrogenation processes 
bave been remarkably im The main develop- 
ment in connexion with the technical bleaching of 
oils has been in the application of activated bleaching 
earths. At one time the bleaching of oils was mamly 


carried out with natural earth, such as fuller’s earth 
and with this the bleaching effect obtamed with a» 
oil such as palm oil, for example, was strictly lnnitedi 
Activated earths are ob by treating the natura 
earths with minea tens or sulphuric acid and wash 
ing the earth down to æ limited free-acid content 
Tallow is still bleached for soap-making purposes b> 
treatment with activated carbon after neutralization 

made in technical hydrogenatior 
doug the tet ten or fifteen years has been of grea 
cede veh oaices -maker, and the hardened produc 
may be so contro that suitable artificial fate may 
be obtained from such materials as whale oil an 
fish oils which are cern ee ee ee 
urposes s1 ior, to tallow use o ver 
a retreat ty ali Imaprove 
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e so-called soaplesas detergents. Normal soaps are 
diam and potassium salts of long-chain carboxylic 
ids. In soapleas detergents the long hydrocarbon 
«ain is retained, but by the introduction of a variety 

‘gplubilising groups other than the simple carboxyl 
oup, ucts are obtained which are not affected 
7 water. Such products are sulphated higher 
cohols (Cia to Cia), condensation. ucts of fatty 
ids with isethionic acid, products of interaction of 
tty acid chlorides and methyl taurine, and of the 
{phonation of tbe product from high molecular 
«ight phenols and ethylene oxide. Many of these 
coducta are in industrial use, although for general 
irposes it would appear that the newer detergenta 
æ still inferior to soap. 

The trend of progress in cosmetics was reported by 

. 8. Redgrove. Titanium oxide may replace zinc 
cide ds a white face-powder. Lake colours and 
mthetic iron oxides are used for tinting, cellulose 
itrate ‘nail enamel has replaced wax and 

olishea. Other topics dealt with included bair dyes 
ad creams, shampoos (including soaplees products) 
od face creams. 

The _cellulose industry, with special reference to 
he paper and allied industries, was dealt with by 
. Grant (chief chemist to J. Dickmson and Co.). 
allulose derived from wood takes the first place 
mong the raw materials, although esparto grass is 
idely used in Great Britain for printing papers. 

y, three main processes were used for pro- 
acing wood pulp: the acid mon, (sulphite pulp), 

19 alkaline process (kraft pulpe), and the mechanical 

roceas (for eae The paper manufacturer is 
ap ee a ne el oa h the 
sealers of rayon (artificial silk), plastice ex- 
losives. Other types of wood are now bemg in- 
estigated, and in Germany the exploitation of beech 
ood has been fostered by a nationalistic policy and 
‘now reaching considerable proportions, and esperto 

‘om. Italian North Africa is now being exploited imn 
taly, where sunflower stalks, hemp stalks and straw 
we also the country largely independent of 
atside supplies. A combination of the two previously 

processes of isolation and bleaching is now 
occupying the cellulose.industry, one procese being 
hlorination with elementary chlorine. This anables 
bres to be used which were previously unsuitable 

pulp. A process still undeveloped commer- 
tally ist the extraction of impurities fronf mildly 
rocessed raw material by means of organic solventa, 


The celtnlose textile was discussed. “by 
L A. Thomas (of Messrs. Oourtaulds, Droylsden) 
mder the. headings of production, dyeing, 
nd testing. Various modifications in the properties 
f the viscose fibre are possible in new processes, 
ome varieties, for exemp exam, being su being ae or motor 
yro cords, which have d temperatures 
1 the region of 100°, and also the fibres imi 
rool. Modifications in the acetylation of cellulose 
ar the uction of acetate rayon include the use 
F special solvents which are miscible with the 
stemfymng agente, but prevent dissolution of the 
ellulose ester. In the dyeing section, an important 
cend is the production of coloured yarn by the inoor- 
oration of insoluble pigments in a finely 
orm in the rayon spinning mase, a process known as 
pin-dyemg. This is overcoming the difficulty of 
roducing fast shades on acetate rayon. Suitable 
igments are carbon black and organic fast pigmenta. 
no the finishing section, the use of crease-resisting 
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finishes by suitable impregnation of the fabric with 
E which on heat treatment produce a resin 
lymer tn situ, is extending. The technique of 
ening fabrics by employmg celluloses esters or 
apg fe re, big amc Sebel 
which are then plasticized and hardened, is used for 
semi-staff shirt collars and cuffs. Viscose staple fibre 
is finding an increased use in the cotton trade. 

In a on insecticides by J. T. Martin and 
F. Tatterafiold (of Rothamsted Experimental Station) 
it is pointed out that the use of these materials has 
very greatly increased in recent years. The older 
products are still of great importance, although the 
supremacy of some has been Among 
stomach poison insecticides, lead arsenate has so far 
withstood all attempts to replace it. Of the many 
hundreds of synthetic compounds tested, pheno- 
thiazine (thiodiphenylamine) has aroused the greatest 
interest; among other things it is a potent poi 
for the mosquito larva. Nicotine bentonite is tive 

against codling-moth. The use of glycero-borates as 

a deena Ge the teeatnsa of Bley Ay o Geen has 
given very satisfactory resulte. The application of 
various fluorine derivatives, including sodium. silico- 
fluoride, as moth proofing of fabrics gives satisfactory 
results. Among contact insecticides, nicotine, 
rotenone-containing plants, pyrethrum, quassia and 
petroleum are predominant, and recent progress is 
mostly concerned with their , mode of 
dopl anion and range of utility. The development 
of winter washes as ovicides has been a marked 
feature of the last twenty years. Experiments indicate 


-that some insect pesta can become highly resistant 


to the toxic substances used in their extermination. 

Fungicides are reported upon by H. Martin 
(Research Station, Long Ashton, Bristol). Attention 
has been given to the factors affecting the efficiency 
of icidal treatments, such as the amount of 
fungicide retained on the treated plant or seed. This 
is connected with the wetting properties of the 
spray. Instead of water, a carrier of the active spray 
ingredient may be a liquid of low surface tension 
exhibiting low contact angles, such as kerosene and 
aqueous solutions of surface-active materialk. Another 
promising method is to dissolve the active oon- 
stituent in an oil and then emulsify this in ss 
phase; an example is a nicotine - sotto ou - 
Bordeaux spray. The number of established active 
constituents of fungicides is limited to sulphur, copper, 
meroury, formaldehyde, and a few leas widely used 
materials, and recent experimental work has modified 
generally accepted views of the action of these. 

The paper of Sir John Russell (director of the 
Rothamsted Experimental Station) on orop pro- 
duction dealt with.new crops, such as sugar beet, 
mechanization, Increasing grass land, and the fertility 
of British soils, Sir John finds no evidence for the 
deterioration of British soils. The effects of small 
quantities of boron, manganese, copper and sino in 
plant nutrition is now recognized, and other elements 
such as cobalt, molybdenum, selenium, fluorine and 
iodine In’ appropriate quantities considerably m- 
finance the nutritive value of the crop and animals. 
The question of the effect of reduced produstion of 
farmyard manure on soil fertility is answered by the 
statement that there is no evidence that it has 
lowered the fertility of British soils; there has been 
a corresponding shrinkage in area of arable land, and 
the grassland which has replaced it does not need 
farmyard manure. 
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GEOTHERMIC POWER IN ITALY | 


HE formation of a large company in Italy— 

Larderello 8.A. per lo Sfruttamanto delle Forze 
Endogene—with a capital of 54, and perhaps later of 
150, million lire, for utalizmg the natural heat sources 
of Italy, may well be regarded as a consummation 
of the life work of Prmoe Ginori Conti. He is 
honorary president of the new company which has 
taken over many of his patente together with his 
company, the Societa Boracifera di Larderello ; and 
among other distinguished le on the board of 
directors is Dr. G. Fauser, inventor of the well- 
known electrolytic oell. 

In a small beok published last year, Prince Conti 
described his new and well-equipped laboratory for 
research in this fleld, which he says dates back to 
1906, and is a continuation of “the long and noble 
tradition” originating with Hofer who, in 1777, dis- 
covered boric acid in the Lagon Cherchiaio di 
Monterotondo. In 18916 was established the first 
and still probably the only Centrale Geotermice in 
the world, developed later into a Supercentrale of 
some 90,000 kw. The yield of gas and fume fram the 
fumaroles (Ital. fumaiol or fumaruoli) and soffioni 
has increased very remarkably from a few hundred 


thousand kilos to two million kilos of fume or vapour: 


per hour, besides enormous quantities of gas. The 

latter occurs in the proportion of about 30 litres gas 

to 1 kilo of fame, and consists of 93 per cent carbon 

dioxide, 2-5 per cent hydrogen sulphide, and oom- 

bustible residue the composition of which is approxi- 
\ 


TRAINING OF ENGINEERS 


oe a E 
of Civihlingineérs is published the record peed ar 
informal meeting of the three Instituti ivil, 
Mechanical and Electrical—at which Mr. T. G. Rose 
introduced the subject “The Importance of a Training 
in Management for i ”. Following the two 
claims (1) that the fundamental principles governing 
sound industrial ménagement were now sufficiently 
clearly defined to be teachable, and (2) that a know- 
ledge of these principles would be of advantage to an 
engineer in the pursuit of his EE be indicated 
peveral systems on which desired instruction 
might be grven. 

That the need of this is keenly realized was made 
evident by the brisk discussion, but the views ex- 
pressed were very divergent as to how and when the 


training should be given. Some considered that it’ 


could only be usefully imparted to those who had 
had experience, while others held that the principles 
could be taught at an early stage. One’ suggestion 
was that the three Institutions should arrange 
lectures and meetings at which the problems of 
industrial management would be discussed by 
practical men. This would, no doubt, provide a 
finishing course which could be read and studied by 
all those, wherever situated, who had already been 
taught the fundamental principles. No clear indioa- 
tion was given as to the method of providing this 
elementary instruction, but there was a suggestion 


‘tives to form a general 


mately 38 per cent hydrogen, 39 per cent methan 
22:8 per cent nitrogen, together with small propo 
tiong of helium, neon, argon, krypton, and xenon. 

A. well-equipped research station has for some tine 
been. on the analysis and industrial pos 
bilities of these various producta. i 

The work is under the personal supervision 
Prince Oonti, with the assistance of his son, D» 
Giovanni Ginori Conti, Prof. Umberto Sborgi ar 
other distmguished Italian men of science ar 
engineers. The organization comprises librar 
administrative offices, and various departmenta f 
chemical, physical, geological, mineralogical, geoph: 
sical, and seisamographical investigations, not only . 
connexion with the les and soffion: but also : 
the ‘boric acid fields’ around Larderello. Since tt 
operations of the new company extend to the who 
of Italy other similar research stations will doubtle 
be established in other districts, with Larderello » 
headquarters. Provision is made, inter alsa, for hig 
and low-temperature and high-preasure investigatione 
the former ranging from — 254° to 2000° C. and tl 
latter up to 1000 atmos. Semi-large scale workin 
is also included, and a pilot plant has been installe 
for dealing with 150 cu. m. per hour. Among tł 
principal iteme in the research programme ai presei 
are the recovery of helium and other rare gases, ali 
of hydrogen, methane, and a synthesis gas mixtum 
of hydrogen and nitrogen, presumably for ammon: 
production and derivatives, such as nitric soid, sto. 


that it might form part of the production side of tF 
National Certificate scheme. This, however, 
already heavily burdened and a little consideratio 
will show that, unless the subject is made optiona 
it will to some proportion of the students be a di 
tinctly unwelcome one forced upon them. : 

In the same issue of the Jowrnal it is interestin 
to note the intimation that the Council will promo 
@ conference on ineering education and trainin= 
during the course of next session and has invited tl 
universities and other bodies to appoint represents 
izing committee. Tr 
time is ripe for such a conference, for ıt is neart 
thirty years since the last, and one would expect tha 
to ensure steady development, five-yearly oor 
ferences would be held. At present it is very large 
left to the colleges themselves to devise systems an 
curricula, and the several branches of the profeasio 
take but a perfunctory interest in a matter so closel 
affecting them. In ce, there ia a very lary 
claes of students whose interests are wholly neglecte 
by the Institutions. This class consists of all thoe 
who are outaide the of the recognized college 
and for whom some authoritarian training should t 
envisaged as at present is provided for those mor 
fortunately placed. Some responsibility rests o 
those who control the National Certificate arrange 
menta in respect of the fhousenda of students wh 
are, in effect, barred from them. 


No. 3639, Jury 29, 1939 
SCIENCE NEWS A CENTURY AGO 


Baron de Prony, 1755-1839 


On July 29, 1889, the distinguished French mathe- . 


tician and: engmeer, Gaspard-Olaire-Francois- 
Narie-Riche, Baron de Prony, died at Asnidres, near 
Paris, at eaghty-four years of age. For many years 
he had beeh the senior member of the Corps des 
Ponts et Chaussées and was famous both as a writer 
and a constructor. Born near Lyons on July 11, 1758, 
be had been trained under Perronet, “the Telford. of 
France”, at the École des Ponta et Chaussées, and 
afterwards became his assistant. With Perronet, too, 
he visited England. Durmg the Revohitio era, 
Prony formed one of the commission en with 
the reformation of the French weighta and measures 
end with the great survey of France. In connexion, 
with this he organized and trained a body of com- 
puters for forming the logarithmic tables 
the result bemg seventeen large volumes of tables, 
afterwards deposited in the Paris Observatory. In 
1798 he was raised to the rank of nspector-general in 
hia and soon afterwards succeeded Chery as 
director of his old school. 

Though he declmed to jom the group of scientific 
men who accompanied Napoleon an his expedition to 
Egypt, Prony was employed by Napoleon on many 
considerable works in Italy, and with Count Fossom- 
broni was entrusted with the drainage and improve- 
ment of the Pontine Marshes. His principal literary 
work was his ‘Nouvelle architecture hydraulique”’ 
published in 1700-96. He was one of the first pro- 
feasors of the famous Eoole Polytechnique and one 
of the first members of the Institut de France. In 
1817 he was made a member of the Bureau des 
Longitudes, in 1818 the Royal Society elected him 
a foreign member, in 1827 he was made a baron and 
seven years later a peer of France. 


Dumont d’Urville’s Voyage in the Astrolabe 


On July 30, 1839, Captain Dumont d’Urville wrote 
from the Astrolabe, then at the island of Mindanao: 
“Our navigation since the 2nd of July, the day of 
our departure from Singapore, has been fertile in 
resulta. Wo have tou at Sambaa, in the island of 
Borneo, closely reconnoitred the islands of Natunas, 

Banguey, and the northern portion 
of Borneo. Finally we have passed four d&ys in the 
road of Sooloo. The people of these several Seas 
have i from our communications clearer 
notions in relation to the flag and power of France: 
they desire much to see the rest of our ships. I am 
about to & week at I shall depart 
there on the 6th of August, and reckon on reaching 
Port Jackson about the middle of December.” 


Society for the Diffusion of Useful Knowledge 


On August 2, 1889, this Society sent out æ letter 
from ite headquarters, 59 Lincoln’s Inn Fields, Lon- 


don, signed by Lord Brougham, which said: “It is" 


the wish of the Cammittee of the Society for Diffusion 
of Useful Knowledge, to establish a co ndenoe 
among the various Mechanica’ Institutions in land, 
and between them and this Society, so that neigh- 

mg institutions, by dividing the travelling ex- 
penses of lecturers among them, may diminish the cost 
of each course of lectures ; that one set of apparatus, 
or collection of models or specimens of natural 
history, or even one set of books, may serve for 
many institutions; and that local collections and 
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duplicates from libraries and museums, may be 
interchanged all over the country”. 

By the issue of an annual report, correspondence 
and the interchange of suggestions, it was hoped to 
make the experience of one institution serve as a 
ei to others, and by oollecting informatian to be 

e to issue an annual summary on the progress 
of adult education in Great Britain. ` 
_ To further these objecta, the Society called a meet- 
ing of representatives of institutions in London and 
neighbourhood which was attended by about forty, 
when a committee of delegates was appointed. 

The Society for the Diffusion of Useful Knowledge 
existed from 1827 until 1846. It published a series 
of cheap books on science, history and literature, and 
also the Penny O a. 





UNIVERSITY EVENTS 


EvrivpusGH.—At the graduation ceremonial on 
July 19 the honorary degree of doctor of laws was 
conferred on Dr. F. H. A. Marshall, fellow and dean 
of Christ’s College, Cambridge, and reader in agri- 
cultural physiology in the University of Cambridge. 
On the previous day, Dr. Marshall declared o in 
the Edinburgh University Settlement the Wilkie 
Memorial Library, which has bean established in 
recognition of the t interest which the late Sir 
David Wilkie and y Wilkie took in the work of 
Settlement: : 


Lyaps.—Dr. E. O. Stoner, reader in physics, has 
been elected to the recently instituted chair in 
theoretical physics. ; 

The following appomtments have also been made : 
Dr. N. H. Chamberlain to be lecturer in textile chemie- 


J. W. Roderick and W. A. 
Linning to be lectures in engineermg; J. F. Gaunt 
to be research assistant in dyeing ; Dr®J. Stubbs to 


be temporary research assistant (for bracken investi-- 


gation) in the Agricultural Department. 
Prof. F. A. E. Crew, director of the Institute of 
Animal Genetics, Edinburgh, has been invited to 
i m the Agricultural 
Department during the-two years 1939-1941. 


Lonpon.—W. G. Barnard has been appointed, as 
from October 1, 1939, to the University chair of 
ewe | tenable at St. Thomas’s Hospital Medical 

ool. Since 1931 he has been consultant histologist 
to the London County Council and pathologist-in- 
charge of the London County Council tral Histo - 
logical Laboratory, Archway Hospital. 

The title of reader in medicine in the University 
has been conferred on Dr. E. F. Scowen in respect of 
the post held by him at St. Bartholamew's Hospital 
Medical College. 

The degree of D.8c. have been conferred on the 
following: Mias Daphne Atkins (Bedford Oollege), 
Miss M. C. Brough (University College), Dr. W. H. 
Linnell, University reader at the College of the 
Pharmaceutical Society, and J. A. B. Smith (imperial 
College of Science and Technology). 

R. M. Calder has been re-appointed to the Graham 
scholarship in pathology for a further period of one 
year from November 1, 1939. 


” 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the 
m following appointments, on or 
_, PHMOIPA Taamrioar Ormae and a SENIOR Bg oe ray pelt OT 
Head quarters—U nder 
(Sadi se010), Berkeley oo es 


AMIIFTANY LBOTUIOAR In BOTANY (Grade I[1)—Rogtstrar, Universtiy, 
ppd (August 15). 


LOOTURER Iw ANaTOMY—Seaoretary to the University, Aberdeen 
(August 18). 
OAL CRONIN 





REPORTS AND OTHER - 
PUBLICATIONS 
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SATURDAY, AUGUST 5, 1939 


DEMOCRACY AND LEADERSHIP 


N a volume entitled “Recovery: the Second 
Effort”, Sir Arthur Salter outlined a scientific 
rogramme of recovery conspicuous for its vision 
ind sense of values. He has now produced an 
qually comprehensive review* of the international 
ituation to-day, which outlines an equally scien- 
ifle programme for retrieving security, no longer 
m the field of economics but in that of power 


litio. Beyond this, however, Sir Arthur has. 


iven us not only a frank and realistic picture of 
he grave dangers which confront democracy and 
all that it stands for to-day, not merely a challenge, 
ut also a vision of hope. Through all the dangers 
which now confront democracy, he sees ita innate 
ttrength. Ita weakness oan still be repaired in time 
f we but bring to the service of dita virtues bred 
and nursed to the pursuit of peace, the sterner 
rirtues of fortitude, energy, the will to act together, 
he free socceptance of discipline and sacrifice. 
Taulte of organization and leadership can be made 
rood if recognized, and the book is to be weloomed 
sven if only for this reminder that with courage 
and vision, the recognition of danger and not the 
‘efusal to see it, we can yet eliminate the sources 
yf weaknesses in the free democracies. 

Sir Arthur opens with a trenchant analysis of 
ihe chief material and political factors involved 
n the present position, and seta in clear relief the 
langere confronting the democracies and the 
‘actors likely to precipitate conflict or avert it. 
3cientific workers, no leas than the general readet, 
ihould welcome ‘this sane and concise review of the 
«rtuation. 

The second part of the book consists of a brief 
view of the eventas and ideas which have been 
‘esponsible for the failure to achieve collective 


* Securty : Oan we Hetrisve It ? By Str Arthur Salter. Pp. xY +390. 
"Lomion: Macmillan and Oo., Ltd., 1939.) Ss. Gd. net. 


security in the last two decades through the League 
of Nations. In this review, emphasis is laid in the 
transformation of the character of the League from 
the start, through the abstention of the United 
States and later defections with their consequences. 
Sir Arthur Salter urges the undeatrability as well 
as useleasness of attempting amendment of the 
League Covenant at present. The main task in 
respect of the League is to keep ita organization 
active and efficient by developing the usefal work 
which it can continue on social, economic and 
financial and labour questions. This pertinent 
reminder of the valuable work which is still being 
done in a number of technical and scientific flelds 
should not be lost on scientific workers. We must 
have regard -both to the practical and to the ideal. 
The ultimate goal must ,be either the restoration 
of the League, or the construction of some other 
form of collective system, including the revision 
of treaties by collective negotiation. Until we 
achieve this, peace must be at best precarious. 
The third part of the book, entitled “National 
Strength”, which is the longest of the five, deals 
with the various factors in the domestic situation. 
It contains most of the detailed oriticiam which 
Sir Arthur allows himself and reveals to the full 
the author’s rich administrative experience and 
capacity. It is this section, with ita highly 
stimulating and suggestive remarks regarding 
leadership, that scientific workers should find of 
special interest. In the fourth part, Sir Arthur 
outlines his views on present policy to lay the 
foundation of a new peace. He sets forth pro- 
posals for the basis of the discussion of a general 
settlement with Germany when conditions make 
the reasonable. discussion of such a settlement 
practicable as an example of what might be 
possible with the other Axis powers alao, while in 
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the fifth part of the book he discusses the strength 
and weaknesses of the democracies and totalitarian 
systems, and summarizes the policy and action 
required in defence of democracies. 

The policy outlined by Sir Arthur has every 
claim to be deacribed as a scientific policy and as 
such merits the attention and support of all 
scientific workers. He reiterates, for example, the 
case for a Ministry of Supply as a first step in the 
reorganization needed to enable industry to meet 
the vast demands of the war services, and the 
arguments in support of the case with which he has 
long been associated are marshalled with force and 
lucidity. Here again he is on ground that is already 
common with many scientific workers, and this 
chapter on industrial mobilization deserves their 
close attention. 

Beyond such particular questions, this part of 
the book raises the fondamental questions of 
leadership in a democracy. By what is implied, 
as much as by what is said, Sir Arthur Salter 
indicates the limitations and defects of leadership 
in Great Britain in the last decade or more, the 
lack of vision, the failure not merely to foresee 
dangers but even to recognize their existence. 
Onoe again he directs attention to the dangers of 
professional departmentalism and to the obstacles 
it opposes to vigorous and effective action in any 
new field. Not only in regard to the storage of 
food and air raid precautions, but also in such 
matters as the location of industry, Sir Arthur 
Salter is seriously disturbed at evidence of failure 
on the part of the Government to realize what is 
involved, dnd the charge of executive incompetence 
which he presses home is the more impressive 
through ita sober restraint 

Inevitably such criticiam raises the whole queg- 
tion of the selection of executive ministers in a 
democracy in times of such stress. Far closer 
co-operation between the Government service and 
the publio is required if the economic adaptation 
necessitated in modern warfare is to be achieved 
and quick and vigorous action facilitated both by 
the Government and by industry. 

To this end several specific proposals are made. 
The personnel of the Civil Service should at once 
be reinforced; at the top with the leading men 
in science and industry, and throughout ite ranks 
with young men of energy and constructive 
ability, some of whom would be specialists and 
others, while without specialized experience, should 
have a trained and adaptable intelligence. In 
addition to full transfer, Sir Arthur suggests that 
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competent men of energy and constructive abilit 
and useful specialized knowledge in finance ar 
other business houses could be associated at onc 
with appropriate departments on a part-tin 
basis. Stres is also laid on tho opportunity) f 
private Initiative and, in particular, it is suggests 
that scientific men, without waiting to be consulte 
on particular questions, should take the initiatiy 
themselves by reviewing in turn the obvioi 
problems in which scientific knowledge is not « 
yet fully utilized. 

In regard to the executive, Sir Arthur suggeste 
small inner Cabinet of Ministers, relieved of depar 
mental duties, of suitable personal qualities t 
conceive and elaborate a general policy am 
furnished with an adequate and approprias 
organization. Stressing the importance of nation» 
unity, he would broaden the basis of the Nation+ 
Government and suggests the appointment b 
Parliament of a Committee of Foreign Policy am 
Defence, consisting of twenty or thirty of the mo: 
trusted members of all important parties or groups 

This oriticiam, which rarely fails to be cor 
structive, is essentially a most stimulating an 
suggestive essay on leadership in democracy i 
which, for all its failings, Sir Arthur is a convince 
believer. Inadequate prepardtions are not due t 
inherent defecta in our parliamentary _ system 
Some of the conditions which militate against th 
selection of requisite administrators and executive 
of ability are clearly indicated by Sir Arthur, bo 
his essay should at least stimulate much funds 
mental and constructive thinking about the selec 
tion and training of leaders for the highest positiom 
both in industry and in the State. Scientifi 
workers, no leas than other members of the com 
munity, may well be grateful that Sir Arthur ha 
lent the weight of his unrivalled experience as a 
administrator to the exposition of the dangers an 
possibilities of the present situation. The realiza 
tion of the menace, no less than the message o 
hope which breathes through the pages of thi 
book, may well assist in overcoming the obstacle 
to the more centralized direction and coheren 
planning of all our effort and stimulate the accept 
ance of the essential discipline and sacrifice. No 
should this constructive and inspiring book fax 
also to stimulate fundamental thought on th» 
evolution of modifications in our democrati- 
institutions, which will enable them to meet the 
strain more effectively and to throw up the leaden 
required, while preserving unimpaired the grea 
traditions which are theirs and theirs alone. 
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REGIOMONTANUS AND KEPLER 


a) Leben und Wirken des Johannes Müller 
von Könisberg genannt Regiomontanus 

Von Ernst Zinner. (Schriftenreihe zur bayerischen 
Landeageschichte, herausgegeben von der Kom- 
mission für bayerische Landedgeachichte bei der 
Bayerischen Akademie der Wissenschaften, Band 
31.) Pp. xiti+204+46 plates. (München : O. H. 
Beck’sche Verlagsbuchhandlung, 1938.) 


(2) Johannes Kepler Gesammelte Werke 

Herausgegeben im Auftrag der Deutschen Fors- 
chungagemeinschaft und der Bayerischen Akademie 
der Wissenschaften. Band 1: Mysterium Cog- 
mographicum. De Stella Nova. Herausgegeben 
von Max Caspar. Pp. xv+493. (München: C. H. 
Beck’sche Verlagsbuchhandlung, 1938.) 12 gold 


marks. 


po those who date the beginning of modern 
astronomy from Tycho Brahe, and oonfine 
their interest to the subsequent period, there is 
good excuse. Yet there were great men before 
that time, who gave themselves to the task of 
dissipating the intellectual mists of the Middle Ages. 
As Copernicus is accepted as an impressive figure 
of the earlier sixteenth century, so Regiomontanus 
is an outstanding figure in the fifteenth. For 
various reasons it seems particularly difficult to 
arrive at a just estimate of the importance of 
Regiomontanus, and therefore a scholarly mono- 
graph on his life and work has great value and 
interest. 

(1) Johann Müller was born in the yeer 1436 
at Königsberg in Franconia, or in the neighbour- 
hood. His surname conveys the family oocupstion, 
which was actually followed by his father, but it is 
by the name Regiomontanus derived "from his 
birthplace that he has become universally’ known. 
Before he reached the age of twelve, it is said, he 
entered the University of Leipzig. That this was no 

i instanoe of precocity was quickly shown. 

In 1448 Gutenberg produced the first printed 
calendar, giving places of the planeta. For the 
same year there still existe a latin MS in the childish 
hand of Regiomontanus, which gives the positions 
of the planeta at closer Intervals and, as comparison 
with modern tables has shown, more accurately. 
Whatever other suggestion may be found to explain 
away this evidence that the ephemeris is the unsided 
work of a boy of twelve, it is shown here that no 
member of the University staff was capable of using 
the dumbrous astronomical tables available at that 
me. Leipzig was no place for a young astrono- 
mical genius, and so in 1450, still before he was 
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fourteen years of age, Regiomontanus migrated to 
Vienna. 

The choice of this University (founded in 1365) 
was & good one. It had a tradition in mathematical- 
studies, and J. von Gmunden had established what 
was for that time a respectable school of astronomy. 
He himself had died in 1442, but other teachers were 
not wanting. At an early date Regiomontanus 
attached himself to Georg Peuerbach, his senior by 
thirteen years, who became qualified to lecture in 
the University only some time later. Another 
factor coinciding with the arrival of the young 
student and of no little importance for him was 
the mtroduction of humanism under the influence 


of Aeneas Silvius Piccolomini (afterwards Pope 


Pius I). Thus as a student Regiomontanus 
enjoyed excellent opportunities both in mathe- ' 
matical and classical subjects. The granting of his 
master’s degree was delayed until his majority, 
and thereafter he lectured in the University, it 
might be on Euchd or it might be on Vergil. 
Throughout he enjoyed the position of favourite - 
pupil and assistant to Peuerbach. 

Little or no light is thrown here on the nature 
of his financial resources. The omission is easily 
understood, but it is to be regretted. Presumably 
he was self-supporting from necessity, and his 
sources of income were his horoscopes, such as 
those compiled for Leonora of Portugal on her 
marriage and for the future Emperor Maximilian I, 
her aon, and a series of year-books. The second of 
these horoscopes is here reproduoSd among a 
number of interesting plates. The year-books 
contain astrological data then in great demand, not 
least among physicians for the practice of their 
caling. It would appear that the astrological 
rules were fixed and recognized. All that remained. 
to be done was to supply the astronomical pre- 
dictions according to the acientific skill of the 
computer. In his department Regiomontanus 
enjoyed æ not undeserved reputation from early 
youth. 

It is but fair to recognize that the crass super- 
stition of the age provided & valuable incentive to 
true astronomical research. It became plain that 
the planetary tables, either the Alfonsine Tables, 
now two centuries old, or derivatives from them, 
like Bianchini’s, were extremely defective. To 
Peuerbach and his pupil the errors presented a 
scientific problem. As the tables were based on 
Ptolemy, the line of advance in the first instance 
was to go back to the Almagest in order to under- 
stand clearly what his theory was. The outcome 
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was the Epitome, a work which Peuerbach did not 
live to finish. 

Now comes on the scene the Greek cardinal 
Bessarion, who arrived in Vienna as papal legate 
in 1460. In the following year he persuaded 
Peuerbach to return to Rome with him, accepting 
the condition that the pupil should go too. On the 
eve of setting out, Peuerbach died, and Regiomon- 
tanus went with the cardinal alone. With his 
cultured patron he spent the next four, or possibly 
six, years, living in Rome or visitmg other cities 
like Venice, where he discovered a unique manu- 
script of Diophantus. The collecting or copying of 
manuscripts was part of his task. But his first 
great work in Italy was the completion of the 
Epitome Almagesti begun by Peuerbach. This is 
a version of Ptolemy simplified by the mathema- 
tical form introduced by the Arabians and inoor- 
porating some of their main results in astronomy. 
Its great importance lies in the fact that this 
version came later into the hands of Copernicus 
and*Kepler, and ita critical comments had un- 
doubted influence. The second great work, also 
written in Rome, is that on trigonometry, spherical 
and plane. This belongs to the history of mathe- 
matios. It may be difficult to distinguish the parts 
that are truly original, but on questions of plagiar- 
iam the only safe course seems to be to assume that 
Regiomontanus knew all that waa to be known 
from his predecessors, for he was a remarkably 
learned man, and to remember that he was 
writing a text-book, not a history of the 
subject. 

The years 1467-71 were spent in Hungary. 
Here superstition was rife, and both Vitez, the 
immediate patron of Regiomontanus, and the king, 
Mathias Cor¥inus, had complete faith in astrology. 
But the man of science, for he must have been 
truly that, remained unperturbed On the reason- 
able plea that the required calculations were 
highly laborious in the absenoe of suitable mathe-, 
matical tables, he produced extensive tables of the 
sine and tangent. Then for the necessary observa- 
tions he collected for the king the finest instruments 
to be procured—dials, astrolabes and cross-staffs. 
For the most part these have been dispersed and 
lost, though not all. His own observations, so far 
as they have been preserved, were few, but others 
may not have survived. 

So far as can be seen, the scientific outlook of 
Regiomontanus was always thoroughly sound. 
The Ptolemaio system must be understood, but he 
had less illusion about ita nature than anyone, 
except perhaps Ptolemy himself. It was merely a 
means of calculation, and far from satisfactory at 
that. The lunar theory, which gave a palpably 
impossible range to the apparent semi-diameter of 
the moon, was enough to show it. But before any 
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real advance could be made in the theory, it was 
necessary to recognize that the ancient observations 
were thoroughly inaccurate and the science must 
be reconstructed on a foundation of moderp 
observations All this Regiomontanus saw ah? 
stated as clearly as Tycho could have dohe 

Therefore, when in 1471 he saw trouble brewing 
between his archiepiscopal patron.and the king, 
he persuaded Mathias to allow him to establish 
an observatory and settled in Nuremberg with tha 

object in view. 4 

But onoe there, his activities took a completely 
different turn. He set up a printing press and 
immediately embarked on a most ambitious scheme 
of publication. The actual output amounted to 
no more than nine works, almost exactly con- 
temporaneous with Caxton’s earliest undertakings, 
but the details of the whole plan were announced 
in a catalogue here described. Moreover, some of 
these works presented all the difficulties of mathe- 
matical printing, with figures reproduced in the 
form of wood-cuts. On the technical side of this 
achievement it will be recalled that a generation 
later Dürer was at work on the same spot. But 
the duty of making observations was not neglected. 
Regiomontanus collected and installed the neceg- 
sary instruments, made observations himself and, 
not least, trained his successor Bernhard Walther 
to continue this side of his work. Walther 
obeerved assiduously between 1475 and the year 
of his death, 1504, and his results, though published 
later without the care and completeness they 
deserved, are the most important in the long 
interval between the Greeks and Tycho Brahe. 

But the man who had started this new epoch 
had vanished from the scene. He may have been 
summoned to Rome to advise on a revision of the 
ca'erdar In 1475 he left Nuremberg and the 
following summer died in Rome, perhaps a viotim 
of the plague then prevalent in the oity. A 
tradition*that he died by poison cannot be traced 
farther *back than 1512, and though it was trans- 
mitted by Rheinhold, it is here discredited. Indeed 
nothing is known of this last year of his life. The 
printing press came to an abrupt end, and the 
great plans of ite founder with it. As much of his 
work, like the instruments he assembled, has been 
scattered and lost, it is unusually difficult to assess 
the scientific importance of Regiomontanus. But 
this is a point to which there will be occasion to 
return later. 

(2) The first volume of the new edition of 
Kepler's works has now appeared, following the 
third, which contained the Astronomia Nova and 
was published at the end of 1937. Naturally it is 
in the same form as the volume already noticed in 
the course of last year (NaTurRn, 141, 665; 1938), 
and it reaches the same high standard in ite 
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sresentation. The Latin text of two of Kepler’s 
arliest works is followed by an illuminating 
xditorial commentary in German. 

All that Kepler wrote must be considered valu- 
ble as a revelation of his personality and trend of 
skought: But the “Mysterium Cosmographicum” 
(1596), a short work, is scarcely, taken by itself, an 
attractive one. It has two merite. The Coper- 
oican system is adjusted to a more truly heliocentric 
form. Also the basic conjecture, absurd as it is, 
ls subjected to the teat of careful calculations. But 
here at the outset of his career Kepler reveals 
himself as a complete scientific mystic. A copy 
was sent to Galileo, who returned a polite but 
perfunctory acknowledgment. After that he was 
not to be drawn into further correspondence on the 
subject; and little wonder, for Galileo was 
anything but a mystic. Perhaps this example may 
suggest a reason why Kepler’s greater work failed 
to find recognition among the next generation. 
Like Galileo, others may have been alienated by 
the mystical element and may have failed to prope 
and find the real treasure. 

The second work contained in this volume is 
known by the short title ‘““De.Stella Nova” (1608). 
The star is Nova Ophiuchi (1604), and Kepler was 
naturally the more interested in it because he had 
recently assisted Tycho Brahe in editing his 
observations of Nova Caasiopeiae (1572). The 
appearance also was the more remarkable because 
it occurred near a conjunction of Jupiter, Saturn 
and Mars. Another strange and previously 
unknown star had been discovered in 1600, and 
Kepler included an account of it as a new star; 
it ig the variable P. Cygni, not now accepted as a 
nova. 

To an ounce of science in this work there 
is an intolerable deal of sack. Writing with an eye 
on his public, Kepler must give his views on the 
astrological significance of the triple comjunction 
with characteristio verbosity. No sooner» has he 
dealt shrewdly with one school of superstitious 
thought than his mysticism leads him back into 
equal extravagances. Of greater interest are his 
views on the nature of the stars. But his notions 
of sidereal astronomy were always completely 
antiquated. The ideas of Giordano Bruno filled 
him with horror (“nescio quid horroris’’) at the 
mere thought. Yet they had probably been picked 
up during a visit to England twenty years before. 
The easential part can be traced to Thomas 

igges’s work, a ““Perfit Desoription of the Caslestiall 
Orbe” (1576). The immensity of stellar space, from 
which Kepler recoiled, had been accepted as 
obyiaus by Copernicus. 

It is now possible to return to Regiomontanus. 
When Mastlin undertook to produce the “Mysterium 
Cosmographicum” for Kepler, it seemed to him that 
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some introduction to the ideas of the Copernican 
system was wanted by the uninitiated. He had the 
happy thought to add to Kepler’s work (1598) the 
‘Narratio Prima” (1540) of Rheticus. This tract is 
ance again reprinted, and it is a most important 
document, for in the circumstances in which it was 
written (as an open letter addressed to J. Schdner) 
it must have had the approval, if not the positive 
inspiration, of Copernicus. The reference to 
Aristarchus, never made by Copernicus himself, is 
to be found here. The tradition was familiar to all 
about that time. Regiomontanus had marked 
“Aristarchus samius” in the margin of his copy of 
Archimedes, showing what was in his mind. 
Robert Recorde recognized the ancient source 
immediately. It would have been strange if the 
tradition, which was a perfectly explicit one, had 
not had its full effect on Copernicus. 

There are also references to Regiomontanus, 
chiefly to the Epitome. But the passage which 
bears on his greatness runs thus : 


Principio autem statuas velim doctissime D. 
Schonere, hunc Virum, cujus nunc opera utor, in 


. omni doctrinarum genere, et astronomis peritia 


Regiomontano non esse minorem ; libentius autem 
eum cum Ptolemæo confero, non quod minorem 
Regiomontanum Ptolemæo sestimem, sed quia 
hano felicitatem cum Ptolemmo Praeceptor meus 
[Copernicus]. communem habet, ut institutam 
astronomis emendationem, divina adjuvante 
clementia, abeolueret, oum Regiomontanus (heua 
crudelia Fata) ante columnas suas posites e vita 

The marginal note “Regiomontanus Romae 
veneno. extinctus est An. 1476, 8. ulii, aetatis 
anno 40. vix completo” was supplied by Māstlin, 
and of course adds no weight to the earlier report 
of Rheinhold. 

The judgment of Rheticus is valuable in itself, 
because he was a sensible man, with access to 
material and verbal traditions no longer available, 
and there is no reason to suspect hero-worship in 
this case. But more than this, it must have been 
endorsed by Copernicus himself, for otherwise 
there can have been no reason for introducing the 
name of Regiomontanus at all. This tribute is not 
to be lightly dismissed like some of the undis- 
criminating eulogy which has had a prejudicial 
effect on his reputation in later times. 

The subject of Regiomontanus has been dealt 
with at some length in this review because in his 
‘Planetary Systems”, generally a trustworthy 
work, Dreyer has done far leas than justice to this 
very remarkable man. “Had he been spared 
another thirty years of active life, what might he 
not have accomplished } Heu crudelia Fata. 

H. C. PLUMMER. 
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PLANT PHYLOGENY 


Textbook of Paleobotany 

By William C. Darrah. (Century Biological Series.) 
Pp. xmli+441. (New York and London: D. 
Appleton-Century Co., Ino., 1939.) 2658. net. 


"LE publication of a short but comprehensive 

text-book of palwobotany in English is a 
noteworthy event, for great progress has been 
made during the last forty years in our knowledge 
of fossil planta, and the discoveries of the latter 


half of this period must eventually revolutionize - 


many widely accepted views on evolutionary 
morphology. The author, who is a member of the 
staf of Harvard, has all the enthusiasm of youth, 
and has produced a book which covers a very wide 
fleld of study. The subject is treated mainly from 
a phylogenetic point of view, the historical evidence 
relating to each of the main groupe of plants being 
considered. A few chapters are devoted to a review 
of the floras of the great geological epochs and to 
more general topics. Each chapter is acoompanied 
by a bibliography of the more important papers, 
mainly from recent publications. There is a large 
number of illustrations which add to the interest 
and value of the book. Many of them are repro- 
ductions of photographs of actual specimens, 
though these vary in quality. 

The reviewer feels considerable regret that he is 
unable to give an unqualified recommendation of 
this volume. It will certainly interest many who 
wish to know of the progress of palsobotany, and 
the descriptions of recent discoveries in the 
Devonian rocks will be useful to teachers. But the 
suthor of a scientific text-book has grave responsi- 
bilities. His work will provide the foundations 
upon which the knowledge of many students is to 
test; it will largely determine their outlook on 
the subject. A text-Kook should be unimpeachable 
on matters of fact and should be a pattern in 
logical reasoning. The boundary line . between 
objective observation and inferences drawn from 
the observations should be clearly discernible, so 
that the reader may be prepared for the changes 
in the interpretation of the facts which must come 
with new discoveries in every healthy branch of 
science. - 

From this point of view, the present work is 
disappointing. The author gives too little space 
to straight description of structures and too much 
to considerations of phyletic morphology. The 
brief mention of many of the well-known Upper 
Palmozoic and Mesozoic plants, sometimes little 
more than a catalogue of names, will scarcely allow 
the student to visualize their structure, and con- 
sequently the suthor’s interpretation of their 


morphological significance must be accepted with- 
out question. But this interpretation may be quite 
speculative, or depend on the definition given tc 
terms which are not explained. Even though a 
particular interpretation has been widely accepted 
and may be general'y held at the present time, it 
does not follow that it is really true. 

We may take as an example a reference to the 
Cycadales with which almost every botanist would 
agree. The author states that the ovules of these 
plants are borne laterally upon the sporophylis. 
“The Cycad ‘carpel’ is typically foliar and is a 
convincing example of the Phyllospermic type.” 
But in spite of the universal repetition of this view, 
it cannot be said that it is based on any unquestion- 
able evidenoe derived from either fossil or modern 
forms ; until such evidence is provided, the view 
is just a piece of morphological dogma. It would 
be far better for the student and for the progress 
of the science to refrain from describing the seed- 
bearing organs of the cycads as ‘carpels’ and the 
pollen-bearing organs of the Bennettitales as 
‘stamens’, even although these terms are placed 
in inverted commas. i 

One of the many difficulties which confront the 
student of fossil plants is the nomenclature used, 
and it is regrettable that the author did not give 
some indication of the international rules of palæo- 
botanical nomenclature and olasatfloation. It may 
be mentioned that he has followed these rules in 
employing the new generic name ‘Horneophyton’ 
Barghorn and Darrah for the plant previously 


"known as Hornea Ligniers Kidston and Lang. This 


will in future be the valid name for this important 
Devonian fossil, since it has been found that the 
name “Hornea’ was preoccupied. 

Unfortunately, a considerable number of errors 
have got into the text and there are many very 
questionable statements. Sphenophyllum fertile is 
described as having the structure which Scott, with 
his limited material, ascribed to it. In the biblio- 
graphy, however, papers by Leclercq are cited and 
this work, carried out by means of serial sections, 
showed that the cone had a very different structure. 
In view of the far-reaching hypotheses that have 
been founded on the supposition that cones sotu- 
ally existed having the structure described by 
Scott, it is surprising that the important work of 
Leclercq was not mentioned in the text. 

In the chapter on the origin of the angiosperms, 
Darrah favours the view that the flowering planta 
originated from Cycadeoid-like ancestors. He says, 
“the modifications which would be required to 
transform the Cycadeoid flower into that of the 
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iter flowering plants are simple ones’. But, 
nfortunately, he stops there and does not explain 
rhat these simple modifications would be, or what 
vidence he has to show that they have actually 
ocurred. Much of what he says about the 
swytoniales appears to be based on & misappre- 
.ension. He speaks of Thomas finding the greatest 
lificulty in demonstrating how the Caytoniales 
ould be the ancestors of the flowering planta, and 
his, like statementa of other recent authors, appears 
o suggest that the writer of this review advocates 
he derivation of the flowering planta from the 
vaytoniales, although he has repudiated it in four 
ifferent publications since it was ascribed to him. 
‘\s this misapprehension is finding its way into 
surrent teaching, attention must be directed to 
he statement made in 1930 (paper read at the 
‘ifth _ International Botanical Congress 1930; 
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Annals of Botany, 45, 670 ; 1931) and since main- 
tained as a working hypothesis. Thomas wrote: 
‘The flowering planta are considered to be derived 
from one or more groups of pteridosperms inter- 
mediate between those which gave rise to the 
Bennettitalea and Caytoniales”’. 

Of course, it is far easier to criticize a book of 
this character than to write one, and the ungracious 
remarks that have just been made refer mainly 
to the volume as a manual for students. Plant 
morphologista and those engaged in the study of 
systematio botany will find information and 
interest in this work as giving a modern view 
of the fossil evidence for plant evolution. It 
shows how much more we need to know and 
how wide is the gap still to be bridged between 
the lower and the higher groups of the vascular 
plante. H. Hamsuaw THOMAS. 


THE SCIENCE OF COLOUR 


Colour in Theory and Practice 

Vol. 1. General Theory. By H. D. Murray and 
Or. D. A. Spencer. Pp. xvi+ 176+ 8 pl. (London : 
Chapman and Hall, Ltd., 1939.) 25s. net. 


NERS colour phenomena have been to a 

large extent accepted, rather than investi- 
gated, until fairly recent times, but our knowledge 
of what the dictionaries call ‘ahromatice’ is now 
growing rapidly, and the word may soon lose ite 
unfamiliar and faintly ambiguous savour. Such 
commercial activities as colour photography and 
an ever-expanding dye industry are largely 
responsible for the Increasing colour-consciousness 
of to-day, and the ghief stimulus to the study of 
colour comes from technical, rather than academic 
scientific, sources. The authors of ‘‘Golour in 
Theory and Practice’ have travelled frem the 
particular field of colour reproduction to the 
general consideration of colour. 

But although the present volume is primarily 
intended as a preliminary to a survey of the 
applied aspects of colour, it is none the lees wel- 
come for its own sake, as a presentation of the 
basic facts and theories concerning the visible 
spectrum and its relationships with matter and 
mind. The authors waste no space on a historical 
approach to the subject, but begin with a brief 
résumé of present views as to the origin and nature 
of light, and from this pasa on to an acoount of 
the ways in which a coloured or “unbalanced” 
visible radiation may be produced. The next 
short chapter, concerning the chemistry of colour, 
might well have been combined with the review 
of coloured substances which concludes the book. 


The consideration of the possible transformations 
of absorbed light energy would then follow on with 
uninterrupted continuity of theme. Similarly, the 
reviewer would have been inclmed to put the 
relatively long chapter on practical light sources 
(if included in this volume of general theory at 
all), and the notes on light filters, before, rather 
than after, the account of spectrometers and 
spectrophotometers, and follow the latter directly 
with the important discussion of colour measure- 
ment and specification. 

With the ‘exception of this chapter (“The 
Measurement of Colour”) the text is not too 
technical to be intelligible to the layman, and 
muoh of it, including the descriptions of the human 
eye, colour vision and ita physiology, and the all 
too brief notes on colour .in Nature, is very 
pleasantly readable. The authors are careful in 
their use of terms, and rightly at pains to stress 
the distinctions between objective and subjective 
concepts. The diagrams are- helpful, although 
some indication in the graphs of the colours oor- 
responding to various wave-lengths would be a 
convenience to non-physiciste lees familiar with 
the angstrom unit. 

References to publications are scattered through- 
out the pages. The value of the work as a much- 
needed introduction to colour science would have 
been greatly augmented by a bibliography. 

The book is handsomely produced, with excellent 
illustrations, including seven pages in colour to 
hearten the general reader into overcoming his 
fear of mathematical symbols; but ita price is 
regrettably high. - Bampson Cray. 
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THE LIVING BODY 


A Text in Human Physiology 
By Prof. Charles Herbert Best and Prof. Norman 
Burke Taylor. Pp. xxji-+563+4-15 plates. (London : 
Chapman and Hall, Ltd., 1939.) 18s. net. 
TITLE such as “The Living Body” raises the 
hope that this is no ordinary text-book of 
physiology for medical students designed for a 
group of readers who have already passed their 
first medical examination and are now studying 
not only physiology but also anatomy and bio- 
chemistry, on each of which they read special 
books. “The Living Body” suggests, and aocord- 
ing to the authors’ preface rightly so, an elemen- 
tary account of how our bodies work, which 
includes everything, anatomy, histology, bio- 
chemistry, as well asthe topics commonly included 
in the narrower sense of medical physiology. Only 
the most elementary knowledge of physics and 
chemistry is presupposed, and such a book might 
well be designed for the inteligent layman who 
remembers a little of the science he did at school, 
for nurses, and for others who are not concerned 
with more specialized aspecty of the subject. 
There may be some truth in the saying that dur 
generation which reads avidly of the advances 
in physics and even biology has no interest in 
physiology because concern with one’s body is not 
quite Healthy or not quite proper. Yet many, not 
only the unhealthy or improper but also those who 
are healthy enough not to bother about bemg 
thought so, and those who are specifically interested 
in subjecta guch as the nutrition of the people and 
athletics, have been asking for a book which will 
tell them about the spectacular discoveries in 
physiology and their application to medicine 
which have featured in the news of the last few 
decades. To make ‘these discoveries intelligible, 
and interesting they must be accompanied by 4 
general account of the happenings in the body. 
If such a demand existe, it is certain that it has 
not been adequately met by physiologists, who 


have become increasingly preoccupied with the’ 


rapid advances in their own special branches of 
the subject. Occasional works of genius re-fashion 
the shape of the subject on a wider scale, for 
example, Bayliss’s ‘Principles of General Physi- 
ology” or Barcroft’s “Features in the Architecture 
of Physiology”, but these are addreased-to readers 
who are living with the material of physiology. 
For the non-specialist reader some similar creative 
effort is needed to break away from the presenta- 
tion of the subject which has become traditional 
in connection with the medical curriculum, to 
reorientate the study of the body around certain 


themes of immediate social urgency such as nutri 
tion and muscular exercise, and to muster appro- 
priately new selections of our physiological-know. 
ledge, much of it recently acquired, which might 
catch the imagination of the reader as a scientific 
adventure in exploring the functions of the body 
“The Living Body” soarcely aims so high. Its 
professes to be elementary and dogmatic. It it 
elementary perhaps most noticeably in the sense 
that we regard anything we did in our youth as 
elementary, that is to say it has something of the 
flavour of the text-book of a generation ago, this 
impreesion being reinforced by the unusually highe 
proportion of old friends one recognizes among the 
illustrations. Many instances of the danger of 
such a method can be found ; for example, Fig. 201 
showing the effect of temperature on the isotonic 
contraction of muscle was in ita day a famous 
example of inappropriate apparatus yielding 
resulta which are misleading to the point of being 
in the opposite direction of those recorded by 
modern instruments. Other figures emphasize 
aspects of the subject which haye become unfash- 
ionable because displaced by the wealth of material 
nearer the heart of physiology ; no less than five 
figures, for example, depict water flowing through 
models consisting of rigid tubes, but the properties 
of the models are not to any extent used to eluai- 
date the features of the blood circulation, the 
physical analysis of which is now so elaborate that 
the subject—hemodynamics as it was grandilo- 
quently called—has almost dropped out of ele- 


‘mentary text-books. 


The degree of dogmatism which is needed to 
make a short account of -physiology olear to a 
reader is a hotly disputed subject, and differs 
acoordipg to the aims and tastes of the author. 
Fashion in physiology has on the whole dictated 
sparing use of dogmatism about disputed matters 
when simplicity seems to require it, but has dis- 
couraged statements appearing as facts when no 
evidence about the matter exista. As an example 
of the leas fashionable view teken by the authors 
on the latter point may be quoted the rather 
uhlikely value of 5 mm. given as the preasure in 
Bowman’s capsule in the mammalian kidney. 

“The Living Body” is profusely illustrated and’ 
straightforwardly written and meets the require- 
ments of the olass of reader, such as nurses and 
some dental and agricultural students, who 
requires, as the authors say, ‘a leas scientific and 
more dogmatio method of instruction than that 
customary in more advanced texts.” 


F. R. WINTON. 
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AERONAUTICAL RESEARCH: WIND TUNNELS, 
OLD AND NEW 


of 6. Research up to to-day haa universally 
confirmed that the assumption of these forms was 
correct to such an extent that it almost appears 
to have been an extension of their original work. 
Since this work was never published, these later 


R. G. W. LEWIS, director of aeronautical 
research, National Advisory Committee for 
ronautics, U.S.A., delivered the Wilbur Wright 
smorial Lecture before the Royal Aeronautical 


ciety on May 25, taking as his subject “Bome 
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Fig. 1. 


7 REPRODUCTION FROM THs WRIGHT BROTHERS’ ORIGINAL EIWAARCH 
PROGRAMME (1801). : 


-— 


Iodérn Methods of Research in the Problems of 
light”, with some personal reminiscences of the 
rothers Orville and Wilbur Wright, and gave 
ome hitherto unpublished details of their original 
esearchea into the problems of flight in 1901. 
fig. 1 shows profiles and plan forms of some of 
he aerofoils used by the Wrights in their wind 
unnel. It can be seen that models 7, 8 and 9 are 
4roular arcs with a systematically varied camber, 
nd 10, 11 and 12 have a similar camber in a more 
orward location; also the models have a l-inch 
hord with a 6-inch span, giving an aspect ratio 


day conclusions are an independent testimony to 
their far-sightedness and understanding of the 
basio principles. Í 

The balances used in the Wrights’ wind tunnel 
were ingeniously contrived in such s way that the 
fundamentally important requirements of obtaining 
readings that could be translated directly into 
effective forces upon a full-scale flying machine 
were given by direct readings, having reduced their 
critical assumptions to one. This was that the 
order of merit of the various shaped aerofoils 
would not be seriously affected by the Reynolds 


Fig. 2. 


R@PRODUCTION FROM ORIGINAL PLOTS OF DaTa (19001). 


number of the experiment, although the absolute 
value of the coefficients would change. An actual 
case is worthy of mention in this . The 
Wright brothers, combining wind tunnel results 
and flight testa on their 1902 glider, found that 
the unit drag of a square flat plate was equal to 
the square of the speed, in miles per hour, multiplied 
by the coefficient 0-0083. ‘To-day, after consider- 
able research directed upon this question, the 


figure generally adopted is 0-00328, a truly 


astonishing agreement. 

Fig. 2 shows some results from the models 
7, 8 and 9 in Fig. 1, and the familiar shape of the 
lift and drag curves are such that they might 
well apply to many aerofoil forms in use to-day. 

Dr. Lewis then devoted the main part of his 
legture to a description of the recent additions to 
the U.S.A? wind tunnels at Langley Field, the 
principal research station of the National Advisory 
Committee for Aeronautios. The general trend of 
improvements has been that of increase of size 
to allow the use of Jarger models, 
higher speed of the air stream to 
keep up with the increase of per- 
formance of actual aircraft, and 
provision . for investigations at 
larger Reynolds numbers by the 
use of compressed air. Principally, 
the recent tunnels have been con- 
structed with the definite object 
of solving the problems that arise 
in aeroplane design. The most 
outstanding of these are, the vari- f 
able density wind tunnel for 
research at high Reynolds num- f 
bers, the 20-ft. propeller research 
tunnel, the full-scale tunnel, the 
high-speed jet tunnel for serofoil 
research under propeller operating 
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conditions, and an 8-ft. 500 mill 
per hour wind tunnel. The mo 
recent tunnel, designed in 192m 
and now being placed in oper 
tion, is shown in Fig. 3. This h 
a throat diameter of 19 ft., bei» 
able to accommodate large-sce 
models, and works up to spee 
of 250 miles per hour at preasur 
from sub-atthospheric to sever 
atmospheres. 

There is a general trend towar 
the use of dynamio models for tm 
investigation of stability and co» 
trol problems, based on principl+ 
adopted originally by the Aer. 
nautical Research Committee » 
Great Britain at- Farnboroug, 
Also certain classes of investign 
tions are tending towards methods, developed | 
Prof. B. M. Jones in England and Dryden am 
Jacobs in the United States, of carrying out fund: 
mental research and applying the resulta by valis 
theoretical methods to the prediction of aircra 
characteristics. 

“The most highly specialized piece of equipmer 
yet constructed is the low-turbulence wind tunne 
designed in accordance with Eastman Jacob 
suggestions, and completed in the spring of 193! 
Turbulence and velocity fluctuation in the æ 
stream of wind tunnels have long been a matte 
of concern in this work, but a helpful simplificatio 
is obtained from the generally accepted concep 
that turbulence in the atmosphere is of such 
nature that, in free flight conditions, its effec 
upon the transition from laminar to turbulent flo 
in the boundary layer is negligible. Tests in amok 
tunnels, as well as G. I. Taylor’s theoretical work 
suggested that in low-turbulence conditions th: 
transition point on an aerofoil- might tend t 
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Fig. 3. 


Taes 'N.A.C.A. 19-roor PRESSURN TUNNEL. 
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main in æ constant position 
«ther than to move forward, as 
does in turbulent wind tunnels, 
«d thus an aerofoil could be de- 
gned to take advantage of true 
‘w-drag laminar boundary layers 
ver & major portion of ite surface. 
< is claimed that aerofoils so 
esigned and tested in the low- 
irbulence wind tunnel are show- 
ig spectacular drag reduction, 
hich should give valuable in- 
“eases in speed, range, and 
eneral efficiency of aircraft. 
Another problem that has been 
siving increasing concern to air- 
ecaft designers is that of the 
ynamio loading upon the struc- 
«ire due to accelerations oon- 
squent upon encountering atmo- 
moheric gusts. Increase in aize 
nd speed of the aeroplane both 
coentuate this problem, and it is becoming 
sbviously necessary to establish criteria for design 
qainst gust loads. The problem has been 
pproached from two aspects. An instrument, 


nown as the N.A.C.A. V-G recorder, was designed ` 


nd installed in a number of machines, the total 
ying time of which, to date, approximates to 
7,300 aeroplane hours or 10 million miles, under 
a widely varying conditions of topography, 
‘eather, eto., as possible. The instrument is self- 





DIAGRAM OF THE GUBT{TUNNEL OF THE NATIONAL ADVISORY COMMITTHE 


TOR AMRONAUTION. 
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Tos N.A.O.A. §-rootT FREE-FLIGHT TUNNAL IN OPERATION. 


recording, needs no attention from the aircraft’s 
crew, and gives a simultaneous recording of 
accelerations and air speeds. Statistical resulta 
from these instruments suggest a probable maxi- 
mum effective gust velocity of about 30 feet per 
second for an aeroplane of the large flying boat 


Upon this assumption, a ‘gust tunnel’ has been 
built in which it is possible to determine experi- 
mentally the reaction of suitably scaled dynamio 
models. It consists of an expand- 
ing rectangular channel discharg- 
ing a controlled current of air 
in an upward direction, see Fig. 4. 
A weight-driven catapult launches 
the model into a free glide at 
constant speed, and when it 
enters the air jet it moves accord- 
ing to the changing forces imposed 
upon it. These movements are 
recorded photographically by light 
from small lamps at the nose and 
tail, and from these the move- 
menta of the centre of gravity 
and the pitching motion can be 
estimated. An accelerometer in- 
side the model is synchronized 
with the photographic mechanism, 
so that the two records can be 
correlated. 

The general problem of stability 
and control in flight is also being 
dealt with in a more precise 
manner than hitherto by means 
of a free-flight wind tunnel. 
E The body of the tunnel is 5 ft. in 


232 


diameter, provided with a normal fan giving air 
speeds up to 25 ft. per second. It is suspended on 
trunnions so that ita inclination can be varied, 
and an operator maintains the inclination and air 
speed in proper co-ordination with the gliding 
characteristios of the model under test. A second 
operator manipulates the controls of the model, 
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governed by small electro-magnete inside i 
body, by a series of switches connected m 
the model by a fine wire of length sufficice 
to hang slack and allow the mode +» 
perform any manœuvre unrestricted. ; 
shows this tunnel with a model in free flige 
inside it. 


-~ PRIESTLEY AND LAVOISIER 


i a O lectures delivered by Sir Philip Hartog 
at University College, London, on May 9 


and 16 dealt with “The Newer Views on Priestley 
and Lavoisier”, these being given under the scheme 
for advanced lectures of the University of London. 

It was pointed’ out that the usual estimates of 
Priestley’s work are based on too little acquaint- 
anoe with his writings, and do not do him sufficient 
justice. The work of Lavoisier is now better 
understood, largely by reason of the publications 
of the late Dr. A. N. Meldrum, and Sir Philip was 
concerned with some aspects of the relations 
between Priestley and Lavoisier. 

Priestley’s early work on electricity is contamed 
in his “History of Electricity”, first published im 
1767 and written in a year. This shows him making 
quantitative experiments and putting forward 
hypotheses which Sir Philip Hartog thinks were 
based on what Priestley calls the “bold eccentric 
thoughta of the Queries in the Opticks” of Newton. 
Priestley’s first thoughts on chemistry are also to 
be found in this book, and in it he describes some 
experiments on mephitic air and charcoal, the 
mephitio air being made by passing air over heated 
charcoal. After finding that a candle would not 
burn in air that had passed through a charcoal 
fire, or through the lungs of animals, Priestley 
says: ‘I was considering what kind of change it 
underwent, by passing through the fire, or through 
the lungs, etc., and whether it was not possible 
to restore it to ite original state, by some operation 
or mixture’: This early work provides a key to 
Priestley’s later studies on gases, beginning with 
those published in 1772. 

When Priestley began his work, there were three 
special pitfalls into which an investigator on 
gases could stumble, as well as the general bar 
to progress set by the phlogiston theory: (1) it 
was not known whether heat was ponderahble or 
not, (2) it was not known whether light was 
ponderable or not, (3) permanent gases were re- 
garded as essentially different from solids and 
liquids. Hales, in his “Vegetable Statioks’’ (1727), 
had failed to differentiate gases from air, and 
although Boerhaave in his “Elements of Chemistry” 


(1731) speaks as though he distinguished betwee 
the different varieties of air—including van He 


mont’s gas sylvesire (carbon dioxide)—yet it we 

Black and Cavendish, in 1756 and +1766 reaper 
tively, who sharply differentiated fixed air (carbo 

dioxide) and inflammable air (hydrogen). Priestle 
discovered a number of new ‘airs’, some of whic 

he collected over mercury, and his publicatiom 
on these begin in 1772. The airs discovered b 
Priestley were stated by Sir Philip to be: hydroge 

chloride, nitrogen, nitric oxide, nitrous oxidi 

nitrogen peroxide (which he collected by downwar- 
displacement), ammonia, sulphur dioxide, silico 

fluoride, oxygen and hydrogen sulphide, all dis 
covered in the period 1772-1790. After his lon, 
paper in the Philosophical Transactions in 1772 
Priestley published his work on gases in his books 

“Experimenta and Observations on Different Kind 

of Air’ (3 vols., 1774-77), “Experiments an: 
Observations relating to various branches o 
Natural Philosophy with a continuation of th: 
Observations on Air” (3 vols., 1779-88), an 
“Experiments and Observations on Air” (3 vols 

1790). These volumes are a rich mine of experi 
mental resulta. 

Of Lavoisier, Sir Philip said: ‘From the firm 
Lavoisier’s work is distinguished from that o 
Priestley and many other predecessors, not by the 
use of the balance as is often stated, for Priestle 
was quite capable of using the balance and t< 
excellent purpose, but by the systematic use o 
the balance in checking chemical reactions 
especially in dealing with us reactions”. Ir 
his earlier work (November 1772), Lavoisier had 
discovered that in the combustion of sulphur anc 


. phosphorus, air is absorbed and the combustible 


increases In weight. He was also persuaded thas 
the increase of weight of a metal during calcinatior 
is caused by absorption of air. In 1792 Lavoisie: 
wrote: “It is easy to see that from the year 1772 
I had conceived the doctrine of combustion as » 
whole’. In February 1773 (not 1772, aa Lavoisier 
himself, by a slip of the pen, dated his memo. 
randum), he proposed to make a long series of 
experimente on gases, and in his “Opusculee 
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hysiques et chimiques” in 1774 he fulfils this 
romise, both in regard to a history of the subject 
nd a new series of investigations. In 1774 he 
ad i that it is some constiiwend of the air, 

ot the whole air, which is concarned in combustion 
nd calcination. Although Priestley had prepared 

specimen of oxygen on August 1, 1774, by heat- 
«g red precipitate of mercury, and observed the 
rilliant combustion of a candle in the gas, 
ay Philip Hartog claims that the true date of 
‘riestley’s discovery of oxygen was April 1, 1775. 
‘revious to this, Priestley had not distinguished 
the gas from nitrous oxide, and the orucial test 
dstinguishing the two gases, namely, the action 
af nitric oxide gas, was not applied by Priestley until 
march 1775, and in April he speaks of oxygen as 

an air five or six times as good as common air”. 

Priestley met Lavoisier m Paris in October 1774 

nd spoke of his preliminary experimenta to 
&voisier and others. Lavoisier began to work 
n red precipitate in November 1774, and in 
‘ebruary to March 1775 he made experimente 
7hich he communicated to the Academy of 
ienoces on April 26, 1775, the title of the paper 
printed in its first state in the May number of 
tozier’s “Observations sur la Physique”) being : 
‘On the Nature of the Principle that Unites with 
fetala During their Calcination and Increases their 
Veight”. Although Priestley had found by the 
aitrio oxide test that the new gas (oxygen) was 
ive times as good as common air, Lavoisier failed 
m this experiment and reached the erroneous 
conclusion that the new gas “is not one of the 
onstituent parts of the air... but is the 
air iteelf, entire, unchanged, undecomposed’’. 
aVvoisier’s correct interpretation of combustion 
and calcination was, in fact, not put forward until 
slarch 1777, when for the first time he: clearly 
distinguished between the two oonstituenta. of 
«tmospherio air, although his estimate of the rela- 
ive proportions is again less accurate, than 
-riestley’s. Although Lavoisier does not méntion 
*riestley in this paper, Sir Philip pointed out that 
ae does so in other papers, and he regards the 
uggestion that Lavoisier made no acknowledg- 
nent to Priestley as “pure fiction”. ‘Lavoisier’s 
mportant memoirs. on combustion in general 
1777), on caloric (with Laplace, 1783), and his 
‘Reflections on Phlogiston”’ (1786) in which he 
lefinitely rejecta the phlogiston theory, were dealt 
vith by Sir Philip. 

Priestley’s views on phlogiston were of a very 
attention to a remarkable quantitative experiment 
nade by Priestley in 1785. He calcined iron with 
+ burning glass in oxygen standing over mercury, 
and showed that the weight gamed by the iron 
s equal to the weight lost by the gas. He then 
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- Lavoisier lays down certain 


oe 
reduced the oxide of iron by means of hydrogen 
and showed that the two processes can be repeated 
indefinitely, that the- volumes of hydrogen and 
oxygen involved are as 2 to 1, and that the ratio 
of the lœs of weight of the iron oxide to the 
weight of water formed is as 15 to 17 (actually it 
is 16 to 18). Although he very nearly adopted 
the correct explanation, Priestley says he “was 
taught by Mr. Watt to correct this hypothesis and 
to account for this result in a different manner”. 
As Sir Philip ssid: ‘Priestley henceforward dis- 
plays what seems to us almost a perverse Mgenuity 
in adapting the phlogiston theory to fit every new 
fact”. The later developments of the phlogiston 
theory have recently been studied in the publica- 
tions of Partington and McKie in the Annals of 
Science, and it seems as if Priestley had been on 
the point of escaping from this maze but was 
induoed to penetrate still further into it by follow- 
ing the lead of James Watt. 

Lavoisier first enunciated his own views a8 a 
body of doctrine in his classical “Traité Elémentaire 
de Chimie” in’ 1789, & work which, according to 
McKie, marks the foundation of modern chemistry 
as securely as Newton’s “Principis” marked the 
foundation of modern mechanics. In this book, 
general principles of 
scientific method, which he had mostly taken from 
Condillac. Priestley had, in his earlier work, been 
guided by Franklin and he says: “Every experi- 
ment in which there is deaign, is made to ascertain 
some hypothesis. For an hypothesis is nothing 
more than a preconceived idea of an event. $ 
An hypothesis absolutely verified ceases to be 
termed such, and is considered as a fact.” Thus, 
science is to be reduced to a statement of all the 
facts in the smallest compass and the hypotheses 
finally disappear. 

-In concluding his lectures, Sir Philip said: “It 
may be said of Priestley and of Lavoisier indi- 
vidually that where a generation of chemista had 
been blind those two men saw. Yet neither of 
them was impeccable. And they had far more in 
common, both in their successes and their failures, 
than has been generally recognized, though ulti- 
mately Lavoisier outdistanced Priestley. By a 
combination of their discoveries Lavoisier effected 
a transformation of chemistry and a revelation of 
some of the most fundamental processes of 
vegetable and animal life”. Although we are told 
that the old foundations of scientific thought are 
now being broken up, yet “at that earlier turning 
point, a century and a half ago, the pattern 
imagined by Lavoisier, in part with elements 
supplied by Priestley, was a great pattern, which 
served a great purpose. It multiplied man’s oon- 
trol of external nature a thousandfold; and in 
iteelf was a vision of beauty’. 
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OBITUARIES 


Baron Joji Sakurai 

N January 28 of this year there passed away 
from this world. at the ripe age of eighty 
years, Prof. Baron Joji Sakurai, the great promoter 
of scientific research in Japan, ardent lover of peace 
and friendship among men, and one of the finest 
spirits and greatest gentlemen of this or any age. 
” Proud indeed must be his homeland to have produced 
one who was honoured, respected, and beloved by 
men of scienoe of many nations, and proud are we 
in England to bave bad him in our care during his 
formative years of study 
at University College, 
London (1876-1881). No 
one who had the privilege 
of meeting him ever failed 
to be deeply mnpreased 
and strongly attracted by 
his quist dignity, his gentle 
and endearing modesty, 
and the warm glow of 
friendliness and high imn- 
telligence that shone from 
his eyes aod suffused his 
every word. Throughout 
a long and laborious life 
he strove with a total dis- 
regard of self to make his 
fellow-countrymen strong 
and healthy in mind and 
body by the light of reason 
and science, to promote 
their peaceful, cultural re- 
lations with men of other 
lands, and to build up an 
amity of nations, founded 
on mutual oo-operation 
directed to the high goal 
of a civilixation, purified 
from ignorance and preju- 
dice and illumined by a 
great hope. So lived and died this great and good 
man that came from the East, and was the friend 

of all men of goodwill throughout the world. 

Joji Sakurai was born in Kanazawa (Province of 
Kaga) on August 18, 1858. He went to Tokyo in 
1871 and studied chemistry under R. W. Atkinson 
at the Kaisei Gakko, a forerunner of the University 
of Tokyo. At the request of the Japanese Govern- 
ment, Atkmson had been sent to teach chemistry at 
Tokyo by Prof. Alexander W. Williamson, of Univer- 
sity College, London. Williamson had early interested 
himself in the welfare of: Japan, especially in the 
education of young Japanese students in England, 
among wham were the celebrated Prince Ito and 
Marquis Inoue. In 1876 young Sakurai was sent.by 
his Government to prosecute the study of chemistry 
ma England, and entered University College in 





October of that year. He studied chemistry utd 
Prof. Williameon, physics under Prof. Carey Fost 
and Dr. Oliver Lodge, mingralogy under Prof. ( 
Morris, and hygiene under Prof. W. H. Corfiel 
At the end of his first year he won the gold med 
for chemistry, and & year later the Clothworker 
Scholarship for proficiency in chemistry and physic 
Under the guidance of Williamson, Sakurai began e 
interesting research on metallic compounds containix 
bivalent hydrocarbon radicals, which waa continue 
after his return to Japan and resulted in three papew 
communicated to the Jou 
nal of the Ohernmoal Soots 
in the years 1880, 188 
and 1882. In 1885 ł 
obtained methylene chlor: 
iodide, a sign that h 
interest in organic ehen 

In September 1881 Sak 
ural returned to his nativ 


versity of Tokyo. In th 
following year he becam 
profeasor at the early ag 
of twenty-four years. A 

' time went on, he becam 
deeply impressed with th 
importance of the nev 
physical chemistry associs 
‘ted with the names c 
Raoult, Le Chatelier, Arr 
benius, - van’t Hoff, Ost 
wald and Nernst. By hi 
example and his teaching 
` he exercised a profound in 
fluence on. the direction o 

chemical studies m Japan 

and became indeed thr 

founder of scientific chemistry in that country. Hi 
important modification of Beckmann’s boiling-poms 
method for determming the molecular weights o 
substances in solution, an account of which appearec 


.In 1892 in the Journal of ths Chemical Sooiety, was t 


notable contmbution to the practical side of physica 
chemistry, whilst his work on the molecular con 
ductivity of amidosulphonic acid (J. Chom. Soo. 
1896) had an important bearmg on the problems o 
molecular structure and the influence of subetituens 
groups. In this connexion, mention must also be 
made of his allied investigations on the constitutior 
of glycocoll and ita. derivatives, in which he brough» 
forward evidenbe for the ring- as against the usualh 
accepted chaim-structure., 

Sakurai was the founder of a great school o 
chemical research in Japan, many of his pupils, for 
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ample, Ikeda, Osaka, and Matsubara, becoming 
ermnselves university professors and leaders of 
emical research. He retired from his University 
ofeasorship in 1919, having served the cause of 
sence and education for nearly forty years, not only 

inspiring teacher and investigator, but also as 
«rversity councillor, dean of the Faculty of Science, 

«d acting president of the University (elected 
«anorary professor soon after his retiral). 
les eel Sg bad tn eae tan ed Game 

which Sakurai did m promoting the estab- 
nila and development of great organizations for 
ientific research in Japan. Indeed, it is only fair 

‘fay that the eminent position which that oountry 
;upies to-day in the world of pure and applied 
ience is largely due to his initiative, energy, and 
resight. Having been for more than thirty years 
fore the outbreak of the Great War one of the most 
tive members of the Tokyo Chemical Society, of 
hich he was several times elected president, the 
rents of 1914-18 convinced him (and others in 
span) that a great development of scientific research 
as necessary for the well-being, prosperity and 
dety of that country. The first result of these 
forte was the establishment in 1917 of the important 
Mnstitute of Physical and Chemical Research”. Not 
mtent with this great success, Sakurai, with his 
leagues and friends, worked for many years for 
w estabisahment of a national organisation of much 
ider scope, which would have for ita maim object 
w promotion of research in all branches of science. 
he final result was that, backed by the influence 
od a splendid gift of H.M. the Emperor, and pro- 
ided with an ample subsidy voted by the two 
{ouse of the Imperial Diet, the Japanese Society 
i the Promotion of Scientiflo Research, with H.LH. 
rince Ohichibu as patron, Viscount Saito (then 
remier) as president, and Prof. Sakurai as chairman. 
£ toe oard ea eee Cenie: Aito, Cae 
983. 

The labaurs volved in the accomplishment of 
bese great designs by no means exhaust all that 
akurai did for his country and for science. He was 
lected president of the National Research Council 
f Japan soon after the -international 
eld in 1918 in London and Paris, and retained this 
oaition until his death. He attended, as the leader 
f the Japanese delegation, the second Pan-Pasific 
icience Congress, held in Australia in 1928, and at 
the third Congress, in Tokyo in 1926, prepared, as 
hairman of the International Committee, a draft 
onstitution and by-laws for the permanent organiza- 
ion of the Congress. These were adopted with only 
light verbal alterations, and the Pan-Pacific Science 
\aeociation came into existence. 

Prof. Sakurai attended, as the scientific represen- 
ative of his country, very many international meet- 
ighted wisdom, and charming personality became in 
his way widely known to men of science of many 
setions. He was twice elected a vice-president of 
he International Chemical Union, namely, in 1928 
and 1928, and at the third general assembly of the 
International Council of Scientific Unions (London, 
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1937), was elected a vice-president, filling the vacancy 
created by the death of Marconi. 

Many honours came to Sakurai from foreign 
countries. Thus he received the honorary degree of 
LL.D. from the University of Glasgow in 1901, and 
was elected an honorary member of the Ohemical 
Society of France, the Society of Chemical Industry, 
the Royal Institution of Great Britam, the American 
Chemical Society, the Academy of Sciences of the 
U.8.8.R., and the Chemical Society of Poland. In 
1981 he was elected an honorary fellow of the 
Chemical Society, and in 1937 an honorary fellow of 
University Oollege, London. This very high dis- 
tinction from his old akma mater gave him particular 
pleasure. : 

It was nataral and just that the great and meri- 
torious services which he rendered to his country 
were signalized by di honours: Order of 
the First Class of the Sacred Treasure (1818); 
appointed by the throne a member of the House of 
Peers (1920) and Privy Councillor (1926); Grand 
Cordon of the Rising Sun (1929). Shortly before his 
death he received the Grand Cordon of the Rising 
Sun and Paulownia, and was created a baron*. 

Owing to the old connexion of University College, 
London, with Prof. Sakurai and with the develop- 
ment of the Kmpire of Japan as one of the scientific 
great powers of the world, I had the privilege of 
welcoming to the Chemical Department of University 
College a number of Japanese men of science, includ- 


Tsukamoto, Y. Hori, N. Kameyama, K. Kodama, 
R. Sato, 8. Takagi, Y. Yamaguchi, M. Emi, R. 
Shinoda, Y. Nagai, T. Somiya, I. Sawai, R. Tsuchida, 
R. Matsuda, N. Ando, and H. Oosaka. The pleasant 
and friendly awociastion with these young men, many 
if not all of whom now occupy important positions 
in their own country, was a very happy experience 
in my life; and to have been able to scontribute 
to the preservation of a long and faithful friendship 
an especial joy. 

The name of Joji Sakurai will live in the history 
of science and civilization. As a great patriot, his 
name will shine in the history of his country. Joji 
Sakurai, the man, lives as a fragrant memory in the 
minds of his host of friends. F. Q. Donan. 


ee a S p a e a 
blographinal exobodied in tha notdee. 


Prof. M. V. Shuleikin 


Sovrer science has suffered a great loss in the 
death on July 17 of Prof. M. V. Shuleikin, member 
of the Academy of Sciences of the U.S.S.R. and chief 
engineer of the Department of Communications of 
the Red Army. 

Prof. Shuleiken spent thirty years of strenuous 
work in the preparation of numerous scientific 
workers in the field of radio-communications and in 
the development of Soviet radio-technicsa. He oom- 
menced his scientific and teaching career m 1908 
after graduating from the 8t. Petersburg Poly- 
technical Institute. Soon after the Revolution he 
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removed to Moscow, where he worked in the Red 
Army on the development of military oommumnice- 
tions. As a result of this work be was successful in 
solving many complex problems; he produced 
numerous valuable works dealing with the strengthen- 
ing of the country’s defence capacity. At the same 
time, Prof. Shuleikm was engaged in extensive 
educational work. He gave all the principal courses 
in radio-technics at the former Moscow Higher 
Technical School, at the Military Electro-Technical 
Academy, at the Institute of National Economy and 
at the Moscow -Electro-Technical Institute of Com- 

The last six years of Prof. Shuleikin’s activities 
were closely. connected with the Academy of Sciences 
‘of the U.8.8.R. In 1983 he organized the work at 
the Academy relating to electro-communications. 
Under his guidance this work helped to solve a 
number of problems connected with the diffusion. of 
radio waves, the maintenance of regular communica- 
tions on the main radio services, and also the adoption 
of measures to combat magnetic storms. 

Prof. Shuleiken was elected a member of the 
Academy of Sciences of the U.8.8.R. at the beginning 
of this year. He threw himself with still greater 
energy into the work of solving the complex problems 
relating to modern radio-technics and the working 
out of material for a general plan of development of 
communications in the Third Five-Year Plan. He 
also took part in the building of the Palace of Soviets 


in Moscow, in the capacity of chief consultant ‘on 


questions relating to communications. 


. Mr. F. W. Jones, O.B.E. 


Mn. F. W. Jons, well known for his work m 
amall-arm bellistios, died at a London nursing home 
on June 25. He was a ‘native of Nottmgham but 
received hig training (1887-88) at the Royal College 
of Science, South , On leaving college, 
he joined Colonel Schultze’a factory in the New 
Forest, where the first amokeleas shotgun powder, 
‘Schultze granulated gunpowder’, was in its initial 
stage of development. Within two years, Jones 
became the manager of the factory and he was thus 
one of the edrliest pioneers of the smokeless powder 

industry. 

' Shortly afterwards, Jones joined the Smokeless 
Powder Company, Ltd, at the works at Barwick, 
Hertfordshire, aad in the following year” became 
works manager. At this factory colloidal nitro- 
cellulose powders were first manufactured in Great 
Britain, and a wide series of ‘rifisites’ was 

for military and sporting use. In 1898, Jones was 
the principal witness for the defence m e long and 
important action brought by Heidemann against the 
Company for infrmgement. Although the Company 
won the action, it was crippled financially and soan 
passed into liquidation. 

Jones then became a consultant on explosives. His 
early clients included Eley Bros., New Explosives 
Co., Ltd, Cogswell and Harrison, and the Fisid news- 
paper, and he was also ‘proof master’ to the London 
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Proof House. At this time he advanced considerab 
the science of ballistics, both in rifles and shotgur 
and published many articles on thig subject in Arr 
and Explosives. A large portion of his work w 
incorporated in the “Service Textbook of 19290". aa 
justifies his title as the greatest small arms ballistici: 
in Great Britain. 

Jones was not only pre-eminent in the theory 
rifle shooting, but also at the target, using the mat 
rifle. At his first visit to Bisley some twenty-cig! 
years ago, he was the winner of the aggregates, on 
to lose the prize because the barrel of his Roes rth 
was slightly overweight. His successes at Bisley ha. 
continued regularly ever simoe, and last year, » 
seventy-one years of age, he won tbe first three + 
the match rifle competitions. He was generally ar 
of the first selections for the English team. B 
worked indefatigably after the Great War for tł 
production of a British military cartridge firing nitre 
cellulose powder and a streamline bullet, and he live 
just long enough to see this cartridge, largely tl 
result of his own personal labours, adopted by tk 
British Government. His successes at Bisley wei 
most popular, since his advice and greet experienc 
were always at the service of those who desired then 

During the Great War, Jones rendered assistanc 
to the Ministry of Munitions in the large fleld < 
experimental and research work found necessary i 
meeting ever-changing war conditions. Developmem 
of caps and tracer and armour-piercing rifle bullet 
were some of the most important items. 

After the War, on the concentration in Imperiet 
Ohemical Industries of the manufacture of powde 


"and ammunition, Jones was appointed technice 


adviser, and his services were invaluable in aasistin 
the improvements and developments in powder an: 
cartridges. 


Wa regret to announce the following deaths : 


Dr. Vladimir Brandsté&tter, who has collaborate 
with Prof. Absolon, curator of the Moravian Museum 
in extensive local archeological excavations, ol 
July 18, aged forty years. 

Dr. Alfred Harker, F7R.S., emeritus reader i 
petrology.m the University of Cambridge, on July 2% 
aged eighty years. 

Prof. W. P. Lombard, emeritus professor of physio. 
logy in the University of Michigan, on July 18, age 
eighty-four years. 

Prof. J. H. MoBadden, assistant professor o. 
psychology in the University of Pittsburgh, or 
May 28, aged forty years. 

Dr. W. J. Mayo, co-founder with his brother, th« 
late Dr. O. H. Mayo (see Natuns of July 15, p. 103) 
of the Mayo Clmic, Rochester, Minnesota, on July 28 
aged seventy-eight years. 

Prof. R. W. Reid, emeritus regius professor ot 
anatomy in the University of Aberdeen, on July 28 

Mr. Scoresby Routledge, known for hia mvestiga 
tions among the Akikuyu of East Africa and of thx 
archmology and ethnology of Easter Jeland, Or 
July 31, in his eightieth year. 
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NEWS AND VIEWS 


ir George Stapledon, C.B.E., F.R.S. 

Axx who ate interested in the progress of agricul- 
aral science and practice will hear with great 
atisfaction that the Royal Agricultural Society has 
warded ita Gold Medal to Sir George Stapledon, 
wofessor of agricultural botany and director of the 
Velah Plant Breeding Station, Aberystwyth, for 
ds conspicuous services to agriculture. This follows 
losely on the knighthood recently conferred upon 
«im and on his election into the Royal Society, and. 
the triple recognition of the good work he has long 
“one for agriculture durmg a very strenuous life is 
xtremely gratafying. Sir George began his agri- 
ultural career at Cirencester, where he early became 
<aterested in grassland problems and laid the founde- 
iona for the special studies that he has since bril- 
dently developed. When the plant breeding station 
zas established at Aberystwyth he was put in charge 
f it and commenced work on the breeding and 
election of grasses, clovers and osts. He did not 
xonfine himself to the experimental flelds, but also 
mdertook wider investigations in grassland manage-~ 
nent which were greatly developed when the magni- 
dcent donation of Sir Julien Cahn enabled the 
Jollege authorities to acquire a hill farm. In the 
wurge of his activities, he has visited Australia and 
Yew Zealand and studied grass problems there. At 
sresent be is making a survey of the grasslands of 
lirest Britain, and those who have read his books 
vill look forward with interest to the account which 
% may be hoped will be published when his review 
a complete. His many friends wish him many years 
f continued fruitful activity. 


dr. David Fairchild 


Dr. Davip Famomp, veteran plant explorer of 
he United States Department of Agriculture, has 
een awarded the Meyer Medal of the American 
jenetic Association for distinguished services in 
lant introduction at the Glendale, Maryland? Plant 
introduction Station of the United States Depart- 
nent of Agriculture. Dr. Fairchild has been 
aseociated with the U.S. Department of Agriculture 
or fifty years. Through his unflagging interest and 
mthusiasm, hundreds of new plants have been 
«troduced into America. From this work has grown 
che date industry in California. The soybean, another 
ntroduction resulting from Dr. Fairchild’s work, is 
10W an industry worth seventy milion dollars. 


sbility to withstand unfavourable weather conditions 
o plant introductions which have been used in 
weeding work. A most Important recent incident in 
ant introduction has been the saving of the canta- 
oupe industry m California which was decimated 
ome years ago by a fungus disease, powdery mildew. 
4 wild variety from India, itself of such poor quality 


as to be scarcely edible, was found to be resistant to 
the mildew. This resistance has been transferred by 
applied genetic method to excellent new varietics, 
also resistant. Dr. Fairchild jomed the U.8. Depart- 
ment of Agriculture in July 1889, fifty years ago. 
He established, and was for many years head of, the 
office of Foreign Seed and Plant Introduction. 
During this time he travelled widely through all 
parts of the world. In 1938 he retired from active 
service with the Department, but his interest in 
plants has remamed, and in the years following 
his retirement he hds been instrumental m much 
work with new plants now being carried on in 
Florida, where he has lived since his retirement. 


Prof. Jaroslav Perner 


Pror. JAROSLAV Pargrsxue, profeasor of paleontology 
in the Charles University, Prague, has recently oele- 
brated his seventieth birthday. He was born at 
Tyncoe on the Labe (Elbe) in 1869 and studied 
zoology and palwontology under Profs. Antonin Find 
and Otokar Novák. He acted as assistant and later 
as keeper of the Geological Department at the 
National Museum, where his chief work was the 
arranging of Barrande’s collections. After Barrande’s 
death, Prof. Perner continued his great treatise 
“Systéme Silurian du oentre de la Bohême”. He 
described the Gastropoda of the formations included 
in the system, in three quarto volumes, during the 
years 1908-1911. Before this, Perner had published 
four volumes of his important treatise “Études sur 
les Graptolites de la Bohême” (in Czech) wherein 
he corrected the old and incorrect acoounte of this 
fauna and laid the basis for the modern stratigraphic 
division of the Lower Palsozoio rocks of Bohemia. 
After the death of Prof. E. Koken of Tūbingen in 
1912, the Russian Imperial Academy of Science at 
St. Petersburg asked Mr. Perner to continue Koken’s 
“Gastropoden des baltischen Unterailurs”. This 
Perner did during 1913-1925. “In addition he has 
written & number of scientific articles on Phyllo- 
carids, trilobites, fishes, oonodonte and other foasils 
of the Paleozoic rocks of his country. These have 
appeared mamly in the Journal of the Bohemiam 
Academy of Soiences or in the Oeniralblak für Gsologte. 
On the death of Prof. Filip, Pošta in 1028, Prof. 
Perner was appointed professor of palwontology in 
the Charles University, and had control of the 
palsontological collections at the Geological Institute 
(under Prof. Radim Kettner). He obtained part of 
the great Hanus collection, which contained much 
new and rare mateMal. A new development of his 
subject has taken place since hia appointment, which 
can be seen from the published work of his pupils. 
He is a corresponding member of the Palsontological 
Society of Washington, a member of the Bohemian 
Academy of Arts and Sciences, and an honorary 
member of the Bohemian Royal Society of Sciences. 
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Close Approach of Mars 


Mars was in opposition with the mm on July 28, 
and was nearest the earth, at a distance of 36 million 
miles and with an angular diameter of 24-1’, on 
July 28. Despite the closenees of the approach, the 


apparition is a most unfavourable one for obeervation . 


in high northern latitudes. This is because of the 
_ planet's very large south declination. In May ite 
declmation ranged between —224° and —28°; by 
the end of Jume it increased to —24° ; 
— 27°. Thus, since obeervations began, the altitude 
above the borizon m the latitude of Greenwich has 
never exceeded 16° and is now leas than 12°. It 
.follows that observers m Great Britain and in moet 
northern. observatories cannot expect to get good 
` views of the planet doring the present apparition. 
We shall have to rely almost entirely for our results 
on observers in the southern hemisphere. Astro- 
nomers in nortbern latitudes may look forward 
confidently to the next apparition m 1941; for then 
the planet will be high in ther skies and not very 
much farther away from the earth. During the 
present apparition, the southern hemisphere of Mars 
is tilted towards the earth, the latitude of the centre 
of the disk being — 12° at the beginning of June and 
—7° at the end of August. The spring equinox of 
Mars’ southern hemisphere occurred on June 1; the 
summer solstice will occur on October 24. 


Ix addition to the disadvantage of the~planet’s 
low altitude, English obeervers bave had to contend 
spell of unsettled weather has brought with it very 
poor definition, which is, of course, greatly exag- 
gerated when observations have to be made near the 
horizon. On the few clear nights available, Mars 
has generally resembled a pulsating ball of wool ; 
and only on rare occasions, and then for brief 
imtervals, has the disk been steady enough for the 
more prominent features to be made out. The 
south polar cap which up to the begmnimg of July 
was large is now starting to melt rapidly. The 
southern maria have m general appeared fairly 
dark and many of the lighter regions situated m 
their midst have appeared shaded over. This 
phenomenon bas been particularly striking in certain 
regions. Thus the Rev. T. E. R. Phillips observed 
Hellas deeply shaded ; and during the last two weeks 
Dr. R. L. Waterfleld found the region south following 
the Solis Laous to be much darker than usual: But the 
Solis Lacus itself, so far as one could see, presented 
its normal configuration, and had not undergone 
any such striking metamorphosis as it presented m 
1926 and 1928. There have been remarkable white- 
nesses towards the north polar regions, which about 
July 10 and July 30 were almost as dazzling as the 
southern anow cap. These may be due to cloud, 
although their brilliance suggests that they are 
snow; but if they are due to snow, they are probably 
not part of the pole-cap proper, as they are situated 
very eccentrically with regard to the north pole 
iteelf. It ia gratifying to hear that Dr. V. M. Slipper 
of the Lowell Observatory has gone to Bloemfontein 
to observe the planet. So far, no official reports have 
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come to hand; but according to brief reports in th 
Press he bas already ‘detected some interestiz 
changes in the Solis Lacus region, which are poesibi 
those referred to above. 


Official Tests of ‘Anderson’ Shelters 


A SERIES of official testa was recently carried ov 
on the ‘Anderson’ air raid shelter, and the resul 
published. The A.R.P. Oo-ordmatmg Committe 
which is an Independent body of architects, surveyor 
medical meh and men of science under the chairma» 
ship of Prof. J. B. 8. Haldane, has made some serio» 
criticiams of these teste In a statement forwarded + 
Sir John Anderson. The Oommittee admits that 
certain amount of useful information has bee 
obtained, but it considers that insufficient teste we 
carried out to justify what it calls ‘far too optimisti 
conclusions. A number of interesting points a 
raised ; for example, the Committee thinks that 
is not enough to do each explosion test anoe only 
and if, as is claimed, apparently similar bombe ofte 
behave differently in exploding, the objection woul 
seem to be justified. The Committee also asks fi 
further research into the physiological effects < 
blast, a subject which is very imperfectly understoo 
It is well known that ‘blast’ is, in effect, a very rap 
rise in pressure followed by a slightly slower fall. X 
is this rapid fluctuation of presure, presumabh 
which gives blast its lethal effect. The Committe 
rightly pomts out that there is strong evidence the 
it is not the magneétude of the changes in pressur 
which matters so much as the rate at which tbh 
pressure changes. The reactions of the human bod 
to fairly slow changes of pressure have long bee 
well known to physiologists, but there is little exac 
knowledge of the fesults to be expected when th 
body is subjected to wide fluctuations in a fractio 
of a second. If, as we are told, the general populatio 
is to be exposed to just such changes, the Committe 
would seem to be justified in calling for more researc! 


Ten Committee’s statement raises the fiurthe 
point that the teste indicate that in many Londo 
boroughs the population, if sheltered entirely i 
Anderson sheltera, might be expected to suffe 
approximately seventeen casualties per ton of bomh 
dropped, and says, ‘When it is borne in mind the 
the President of the Air Raid Protection Institut 
estimated in March 1989, that Germany alone ooul 
despatch 3,000 tona of bombs per day to this country 
the seriousness of the position will be apparent’ 
The Committee urges that this is further reinforce 
ment for the case for a scheme of heavily proteste 
shelters, particularly m fairly densely populate. 
areas, and argues that if the testa had preceded th 
adoption of the official shelter policy a differen 
policy might well have been adopted. 

Saxon Time Measurement 

In making a clearance of earth during alteration 
to the Cloister Garth at Canterbury Cathedral ı 
Saxon pocket sun-dial, or time-piece, of gold anc 
silver was found recently at a depth of two fee 
below the surface. It is described (The Times, July 
$1) as being in the form of a tablet of silver with a gol 
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ap and chain, and for gnomon & gold pin surmounted 
əy a delicately chased animal head, with jewelled 
yes and a ball in ita mouth. This pin, when not in 
we, rested in a hole at the lower end of the tablet, 
ind was in this position when the time-piece was 
ound. On the faces of the tablet are inscribed the 
vanes of the months, abbreviated and in pairs. At 
he top of each of the three columns is a hole for the 
ym when in use, and below each hole two spots. Of 
hese the higher in each month, when the dial hangs 
yee, indicates noon and the lower 9 a.m. and 3 p.m. 
carking the hours of the monks’ services. Along 
ihe edges runs the inscription: Par Posesseors— 
Salus Factor. The dial has been tested for accuracy 
xy Dr. A. H. Smith of University College, London. 
M@he grouping of the months in pairs according to 
their equivalent distances from the summer solstice 
s besed, it is to be presumed, on the table given by 
"ede for measuring the shadow of a six-foot gnomon. 
mDr. Smith finds that owing to ite small size, the dial 
wuld only be approximately accurate. It would, 
owever, be more or leas correct at noon in latitude 
53° N. at the middle of certain months, or early in 
thess, while in the far north of England it would 
20 more or leas accurate through the summer months. 
åt 9 a.m. and 8 p.m. it would be more or leas accurate 
n late January, mid-February, mid-March, early 
April, early May, late July, mid-September, early 
Jctober, early November and early December. 


winglo-Saron Ship Burial 
SHIP BURIALS are of sufficient rarity, even on the 
contment, for the discovery of an Anglo-Saxon 
ihip burial at Sutton Hoo, near Ipswich (The Times, 
July 26, July 31) to be regarded as a memorable 
and, indeed, remarkable event. This is, in fact, only 
the second of the kind to he found m England, a 
«revious discovery, though of a rather leas impressive 
sharacter, having been made at Snape, two miles 
vay. In the present mstance, the vessel in which 
he interment had taken place was & rowing galley 
32 ft. long. The quantity and character of the 
jewellery and other personal objects associated with 
he burial were such as to justify the asymmption 
chat a chief lay buried here. The relics 
were found collected together in the centre of the 
pies and included a handsome gold buckle, clasps 
wid fastenings of the garmente, gold studs from a 
alt, and small plaques of gold bearing figures of 
auman beings and animals. The sword had been 
aid by the side of the body; but it has almost 
mtirely perished, with the exception of the richly 
wnamented gold and jewelled pommel. The deceased 
had also been provided with money, the remains of 
« purse being found beside some coms. Other articles 
‘ound with the burial were iron pote and spearheads, 
ind an object which bas the appearance of a aceptre, 
naving facea carved at either end. A metal cup may, 
ib is thought, have contamed some articles of symbalic 
aignificance. The grave is situated on the estate of 
“irs. E. M. Pretty, and has been excavated by the 
authorities of the Ipswich Museum, under the field 
lirection of Mr. Guy Maynard, with the co-operation 
of H.M. Office of Works and the British Museum. 
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Lightning Flashes and High Tension Mains 

Dura July there were many violent thunder- 
storms and much damage was done to overhead 
electric mains and substations connected with them. 
The damage done to main stations was also severe. 
On July 19, a violent thunderstorm cut off Valley 
Road Power Station at Bradford from the Grid and 
ahut down all the generating seta there. For about 
an hour, mills, factories, trams and trolley-buses on 
many routes came to a standstill; the traffic lights 
failed and there was no light anywhere for about an 
hour. A similar occurrence took place at the Brighton 
Power House at Southwick. In both oases the 
difficulties of the staff were moreased as they were 
engaged in changing over on the Grid supply from 
6-6 kilovolt to 33 kilovolt.. There was a heavy storm 
over Cumberland and the overhead transmission was 
struck. This affected the supply to more than 30,000 
houses in Cockermouth, Maryport, Aspatria and 
Wigton as well as part of Workington, the lights 
being out from 3.15 p.m. to 8.30 p.m. On July 19, 
at 8 p.m, the B.B.C. National Transmitter at 
Droitwich was struck by lightning and put out of 
action. The flashes striking the 700-ft. masta of the 
Radio Station were extremely violent. Flames shot 
from the cage of aerial wires alung between the 
masts. In some places transformers or switchgear 
were damaged and three fires broke out, destroying 
substation roofs or walls. Since thunderstorms are 
leas frequent in Great Britain than in South Africa 
and other parts of the world-it- might be useful to 
study the effects of modern lightnimg protectors in 
protecting poles, steel towers, overhead mains, ete., 
in places where thunderstorms are frequent and 
violent. Also when designing new grids or extensions 
of old ones to get estimates of the relative costs of 
overhead mams and of underground mains. A 
decision could then be arrived at as to which is the 
better method of transmitting high-tension electric 
power. z 
Empire Broadcasts on Scientific Topics 

THe British Broadcasting Corporation has insti- 
tuted a short series of quarter-hour broadcasta to 
the Empire on recent advances*in science. The first 
talk of the series was given at 11.15 p.m. on July 31 
by Prof. Allan Ferguson, one of the general secre- 
taries of the British Association. Prof. Ferguson, 
after giving a simple picture of the structure of the 
atom, and the resulta to be from atomic 
bomberdment, described briefly the development of 
the cyclotron, recent experiments on nuclear dis- 
integration, moluding the uranium-flasion experi- 
mente, and the production of ‘labelled’ particles. 
Succeeding talks will be given by Wing-Oommander 
OCave-Browne-Cave on mechanical engineering (August 
7), by Dr. 8. J. F. Philpott on paychology (August 14) 
and by Prof. F. A. E. Crew on biology (August 21). 


League of Nations 

“The League from Year to Year (1938), which 
has recently been issued by the Information Section 
of the Secretariat of the League of Nations, contains 
the usual concise account of the year’s activities in 
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sufficient detail to facilitate careful study of the 
political, legal and technical work of the various 
organs of the League of Nations. (Geneva: League 
of Nations; London: George Allen and Unwin, 
Ltd., 1989. Pp. 214. 1s.). Of special interest to 
scientific workers are the chapters on intellectual 
co-operation, the health organization, the communica- 
tions and transit organization and those on the 
Europeen conference on rural life and technical 
collaboration with China. A chapter dealing with 
refugees is included as well as one an mandates. 
The detailed chronological table of the principal 
events in.the League’s sphere of activity during the 
year, giving the dates of the meetings of the different 
` organs of the League and of their principal decisions, 
as well as of world political eventa affecting the 
League’s work introduced last year for the first time 
is again a feature of the new edition. 


The Colonial Problem 


Tas proposals of the Labour and Peace movements 
for dealing with the colonial question are examined 
in a pamphlet ‘New Tendencies in Colonial Policy” 
issued by the Pacifist Research Bureau (New 
Tendencies in Colonial Policy. With an Introduc- 
tion by Leonard Barnes. Pp. 16. London: Pacifist 
Research Bureau, 1989. 2d.). It is argued that there 
are only two alternatives: an extended and re- 
arranged imperialism with new rival imperialiams of 
greater equality and an ultimate clash between 
them; or the removal of existing imperialiams and 
their substitution by a great conception of civiliza- 
tion’s responsibility for the so-called uncivilized, with 
an equally great conception of world economic 
- organization. The necessity of conforming to the 
wishes, or, at least, obtaining the oonsent of the 
native peoples in all matters affecting their welfare 
is also emphasized, including the application of this 
principle net only to the mandated territories but also 
in other colonial ‘questions. The problem is further 
discussed in another pamphlet issued by the Bureau, 
“War and the Colonie” (War and the Colonies: 
a Policy for Socialists and Pactfista. Pp. 16. London: 
Pacifist Research Bureau, 1989. 2d.), in which pro- 
posala for a world conference to effect the liquidation 
of imperialism are briefly outlined. 


Language in Science 

Tua general considerations of linguistics which 
throw light upon the procedure of science are dis- 
cused by L. Bloomfield in the fourth number of 
volume one of the “International Encyclopedia of 
Unified Science” (Linguistic Aspects of Science. 
By Leonard Bloomfield. Pp. vili+60. (Chicago: 
University of Chicago -Preæ ; London : Cambridge 
University Press, 1989.) 6s. net.). If language is 
taken into account, science oan be distinguished 
from other phases of human activity by agreeing 
that science shall deal only with evente that are 
accessible in their time and place to any and all 
observers or only with events that are placed in 
co-ordinates of time and space, or that science 
shall employ only such initial statements and pre- 
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dictions as lead to definite handling operations o 
only terms such as are derivable by strict definitio» 
from a set of everyday terms concerning physics 
happenings. 


It is the task of science to provide a system o 
responses which are independent: of the habit 
of any person or community, but Mr. Bloom 
fleld points out how far short we are of accurat 
definition in regard to meanings which are involves 
in the habits of communities and individuals, sine 
the relevant branches of science are quite undevelopedi 
Discussing the development of scientific language 
he distinguishes between the informal and formas 
scidntific discourse, and emphasizes the importano 
of defining exactly the meaning of technical term 
and limiting their use within the agreements upo» 
which they are based. When meanings of the outaid: 
world are admitted, error may be inourred an 
certainty is lost. With regard to the place of linguistic. 
in the scheme of science Mr. Bloomfield places 1 
between biology and ethnology, soaiology an: 
psychology. ' It stands between physical and culture 
anthropology. It is closely related to logic, since 
it observes how people conduct a certain type o 
discourse. The critique and theory of scientific speec™ 
is the task of logic. Mathematics, however, is : 
science only so long as we believe that the mathe 
matician is not creating speech-forms and discourse 
(which is & skill, craft, or art) but exploring a 
unknown realm of concepts or ideas. 


Library Services in the United States 

Unpue the title ‘Professional Library Education’ 
the Office of Education, United States “Departmen* 
of the Interior, has issued a bulletin by Nora E 
Beust (Bull. No. 28; 1987) describing the presens 
position of library services in tho United States ano 
indicating the possibilities it offers as a career, anc 
the qualifications required for the various flelds o 
service. Much that is said of the different types o> 
library such as the public library, the school, the 
university or the special library is true generally, anc 
if due allowance is made for the different conditions 


- and details in the United States, this pamphlet giver 


a reasonably sound guide to the possibilities i im Greed 
Britain also, even if some directions have been mucl 
more developed in the United States. Details regard 
ing training for librarianship, like the figures ahowing 
the present status of the profession, relate solely t« 
the United States and attention is directed to a marked 
growth im the number of librarians in the last three 
decades, particularly in comparison with the number 
of practitioners in other professions. Some reason: 
for success and failure in library work which are set 
forth in conclusion are of general validity. 


The -Society of Applied Biologists 
Paiok to the year 1904 there was no scientific 
society or journal in the United Kingdom devotec 
to applied biology. There was, -moreover, little 
opportunity or encouragement for research in this 
field, and the work of the universities and otha 
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tucational institutions was primarily concerned with 
ire science. Owing to the mitiative of Mr. W. E. 
ings of the University of Birmingham and others, 
wever, the Society of Applied Biologiste (as it is 
yw termed) came into bemg. And as 1988 marked 
æ publication of the twenty-fifth volume of ita 
ufnal (Annals of Applied Biology), Prof. W. Brierley, 
int editor since 1921, has written an interesting 
count of the development of the Association (Ann. 
op. Biol., 28, 178; 1939), correlating it with more 
peral trends of development in the country over 
19 Bane period of years. From the outset the Society 
as weloomed all investigators in economic biology, 
hether agricultural, horticultural, medical or com- 
«roial, and since ita Inception has steadily widened 
s interests. The journal, too, has Increased ın scientific 
alue, developing from a volume of 359 pages in 
322 to one of 891 pages in 1938. The inclusion of 
botographs of the presidents of the Association 


om 1904 up to the present time adds much to the 


aterest of the retrospect. 


gricultural Research Institutes 

THs reports on the work of the agricultural research 
stitutes in the United Kingdom carried out during 
as year ending September 1936 have now been pub- 
shed (London: H.M. Stationery Office. 5s.). The 
olume also includes reports of a number of other 
vestigations, particularly into animal diseasea, set 
foot by the Agricultural Research Council, and 
ocounts of the research activities of the agricultural 
dvisory officers. Those who require fuller informa- 
ion on any subject are invited to consult the original 
apers, a list of which is attached to each report, or to 
iguire of the director of the institution concerned. 
‘armers and others in need of advice on agricultural 
« horticultural matters are reminded that by apply- 
ag to the agricultural organizer for thair county, they 
an draw direct benefit from these research and 
dvisory services. It is perhaps unfortunate that so 
uoh delay occurs before these reportas are published, 
s thereby some of their value is inevitably lost. 


Know Your School” Movement in the Uniti States 


To the various agencies which foster local mterest 
1 the public schools of the United States, such as the 
ficial popular magazine School Infe and perents’ 
esociations, a notable addition haa recently been 
rade. At the request of the American Association 
f University Women, the Office of Education. pre- 
ared a series of study outlines of certain aspects of 
be public school system for the use of the Associa- 
ion’s branches. 'Thése proved so widely acceptable 
bat they are being reprinted as ten-page leaflets. 
‘hose already issued are: “Know your Board of 
‘ducation” (Local Education Authority), “Know 
‘our Superintendent”, “Know your School Prmcipal”’ 
nd “Know your Teacher’. They deal simply and 
learly with such questions as “What are the duties 
f the prmcipal ?”, “What should be his qualifica- 
sons ?’’, “Relationship to the local education suthor- 
by, to the superintendent, to supervisors, to teachers, 
© the school janitor, to the community”. They are 


NATURE 


241 
well adapted for guiding discussion by study circles 
and contain suggestions for investigation and dis- 
cussion. In an article by the president of the Univer- 
sity of Chicago which appeared in The T'mes United 
States Supplement of June 8, reference ia made to 
“‘thedeep and abiding faithof the people in education”, 
and it ooncludee—‘‘we shall yet make good our boast 
that we are giving the world a demonstration of 
education by and for damocracy”’. The leaflets should 
serve as an acid test of this faith, and eventually tend 
to strengthen it 
Manufacture of. Rare Gases 

Ix an article by H. C. A. Holeman on the manu- 
facture of rare gases (Philips Tech. Rev., May), a 
method is described’ by which rare gases, as well as 
oxygen and nitrogen are obtained from the air at the 
Philips’ factories at Eindhoven in Holland. During 
the Great War, when it became more and more diffi- 
cult to import the argon necessary for filling the 
incandesceht lampe made in the factory, they were 
forced to manufacture the gas rteelf and & gas lique- 
faction plant was matalled. This plant continued to 
grow steadily after the War, as it was found to supply 
many needs. So many different gases, all of which 
can be obtained from liquid air, are used in the 
Philipe’ factories that it was very important to have 
the whole manufacture under one control. Besides 
argon, which is used for filling electric lampe, the 
rare gases helium and neon are also used in gas dis- 
charge tubes. For glaas blowing and in the machine 
shops large quantities of oxygen are used in order 
to reach higher combustion temperatures than it 
is poble to reach with mr. Liquid oxygen and 
nitrogen gre both used on a large scale for cooling 
purposes and as aids in obtaining a high vacuum. 


As a protective gas in the working of metal parta 
for electric lamps and radio valves, much use is made 
of a mixture of nitrogen and hydrogen. Nitrogen is 
also used during the manufacture of electric lampe 
as a washing gas, while it is also used to fill special 
kinds of lamps. A modern installation for the separa- 
tion of air by the Linde method is described. Since 
krypton and xenon have relatively high boiling pointa, 
they collect in the liquid container below the mam 
column, which contains oxygen for the most part. 
Methane occurs in variable amounts in the air and 
has about the same boilmg pomt as krypton, so that 
it is collected with the krypton in the liquid oxygen. 
This leads to difficulties in practice since liquid oxygen 
together with a combustible substance like methane 
can easily form an explosive mixture and lead to 
accidents. Hence the strictest precautions have to 
be taken in the preparation of krypton dnd xenon. 


Earthquakes registered at De Bilt during 1936 
Tus ‘“Seismische Registrierungen in De Bilt”, 24; 
1936, published in November 1988 and written by 
Dr. G. Van Dijk with a foreword by Dr. H. G. 
Cannegieter, contains a desorption of the instrumenta 
in use at the station with the constants necessary for 
the interpretation of the seiamograms obtained, a list 
of the abbreviations used, acknowledgments, a short 
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h on microseiams together with a table, 
followed by fifty-three pages in amall clear type of 
the earthquakes recorded. This record contains 
details of 443 earthquakes, grving in each case the 
date, phase and time of recording, the period of the 
phase, direction of initial impulse and remarks. The 
remarks consist chiefly of amplitudes, epicentre, and 
readings obtained by other observers who have 
cormmunicated with De But. A very sound practice 
has been not to grve the recorded time of every pro- 
minent pulse but to limit the identifications to P, 
PP, PPP, 8, SS, SSS, L, and M phases, so presenting 
very valuable data for seismological research in many 
directions. 


Diploma in Fuel and Refractory Materials at Leeds 


For many years past the University of Leeda has 
provided courses for post-graduate students leading 
to special diplomas both m gas engineering and m 
fuel and metallurgy. A one-year course leading to 
a post-graduate diploma in fuel and refractory 
materials has now been arranged, in order to meet 
the growmg demand for men with special traming 
in refractory materials. Commencing in October next, 
the new course will be given in the Department of 
Coal Gas and Fuel Industries, and will be additional 
to the normal instruction m the subject received by 
all students reading for degrees in gas engineering and 
in fuel and metallurgy. An approved degree in science 
or technology is required as a preliminary qualifloa- 
tion ; and the subsequent specialized training in fuel 
and refratory materials is mtended as preparation 
for entry into either the ‘manufacturer’ or ‘user’ sides 
of the refractories or allied industries. Particulars 
of these courses may be obtamed from the Registrar 
of the University. 


Announcements 


THe following awards of the Royal College. of 
Physiciange have recently been made: the Moxon 
Gold Medal to Sir Arthur Hurst, senior physician to 
Guy’s Hospital, for his researches and observations 
m clinical medicme ; the Baly Gold Medal to Prof. 
©. H. Best, profeasor of physiology in the University 
of Toronto, for his physiological researches; the 
Weber-Parkes Medal and Prize to Sir Pendrill 
Varrier-J ones, founder and medical director of the 
Papworth Village Settlement, for his work on tuber- 
culosis at the Settlement. 


Tas Council of the City and Guilds of London 
Institute has canferred the distinction of fellow of 
the Institute upon the folowmg: Mr. L. B. Atkinson, 
Mr. O. R. Fairey, Mr. E. Fawasett, Dr. L. F. Goodwin, 
Sir Follett Holt, Sir Gilbert T. Morgan, Mr. F. 
Handley Page, Bre Leonard Pearce. 


A TEAK memorial seat to the late Sr William 
Perkin, the chemist, 1s to be unveiled and dedicated 
to the public at Sudbury, Middlesex, on August 12. 
The memorial will be outside a recreation ground, 
and opposite the site where Sir William’s house and 
laboratory stood. The cost of the memorial has been 


met by public subscription. 
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Da. Gwenvaon M. Grorrrras has been appoint 
to the Kathleen Schlesinger research fellowship { 
the year 1939-40. The fellowship is provided fto 
a fund established by the late Mr. Eugen M. Schk 
inger and Mrs. Schlesinger in memory of th 
daughter, and is given for investigations of cyste 
the brain or allied conditions. It iw ordingri 
tenable at the National Hogpital for Diseases of t 
Nervous System, Queen Square, London. 


Pror. THaopoR VAnLEN, president of the Pruasi 
Academy of Sciences, has been awarded the Goet 
Medal for Art and Science by the German Chancellc 


THe Medical Research Council has appointed D> 
Donald Hunter, physician to the London Hospite 
and Mr. Harold E. Clay, national secretary of th 
Passenger Services Group, Transport and Gener. 
Workers’ Union, to be members of the Industri 
Health Research Board, in succession to Prof. J. z 
Nixon and Mr. R. Ooppock. 


Mr. E. J. Luptow of Brylls, Waltham 8 
Lawrence, Berks, has been awarded the Founde 
Company fellowship to commence in Septemb» 
next. Mr. Ludlow will be the first person to ho) 
this fellowshrp, which has been recently create 
The normal value of the fellowship is £250 a yee 
and will be renewable for a second year and in speci: 
oases for a third year. 


Mr. PauL VaLLAcoTr, headmaster of Harrow, hs 
been elected master of Peterhouse, Cambridge, i 
succeasion to the late Prof. H. W. V. Temperley. 


Taa fourth International Congress for Racis 
Hygiene will be held m Vienna on August 26-2 
under the presidency of Prof. E. Rudin. The fee x 
10 marks. Further information can be had from th 
Office of the Congreas, Einemstrasse 11, Berlin, W.65 


In Naturu of March 25, p. 515, ıt was stated. tha 
the University of Peiping has been reopened unde 
the direction of Prof. Hisomu Nagat, formerly of tb 
University of Formosa. Monlin Chiang, writing œ 
chancellor of the National Univermty of Peking 
states that the National University is now in Kup 
ming, Yunnan, as part of the National Southweeterx 
Associated University. He says that, following th 
fall of the city on July 29, 1937, all the nationa 
univeraities in Peiping moved with their facultia 
and staffs and almost 90 per cent of their studenta 
leaving behind them practically all their books an 
apparatus, to the interior and combined into severa 
groups under new names, of which the Nations 
Southwestern Associated University is one. As th: 
evacuation took place during the summer vacation 
these universities were able to reopen in their nev 
homes more or less acocordmg to their origina 
academic calendars, with what little eames 
they had secured m the short mterval. 


ERRatuM.—In Narona of July 22, p. 150, the 
dates for the Congreas of the International Unior 
against Tuberculosis were incorrectly given at 
August l1l-September 20. They . should reac 
September 16-20. 
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LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible for opinions expressed by their correspondents. 


They cannot undertake to return, or to 


with the writers of, rejected marnusoripts 


intended for this or any other part of Natuna. No notios is taken of anonymous communtoations. 
NOTIS ON POINTS IN SOMH OF THIS WHHE’S LETTERS APPHAR ON P. 251. 


CORSRSPONDENTS ARH INVITED TO ATTACH SIMILAR SUMMARIES TO THAIR OOMMUNIOATIONS. 


° Expression of Vacuolar Sap . 
ReomNr work carried out here 

ze think, not all of the views recently expressed by 
*hillia and Mason: regarding the composition and 
tructure of cytoplasmic and vacuolar saps in plants. 
topper beech leaves which contain anthocyan m the 
‘acuoles of epidermal and pali tissues were used 
nd were carefully pressed. flat plates m the 


Q-ton testing machine of the Engineering Depart- 
aent through the kindness of Prof. C. H. Bulleid. 


fare was taken to avoid aslippmg of the leaves as 
uggested by Phillis and Mason. 

Juice exudes when the leaves are preased. Increase 
a pressure above approximately 400-600 atmospheres 
loes not result in expression of any further appreciable 
quantities of Juice from the leaves when alive and 
minjured. If this residue is killed by freexing in 
olid carbon dioxide a considerable further amount 
if juice is expressed at these relatively low preasurea 
s described by Phillis and Mason. Data regarding 
he samples of juice in s typical experiment are given 
a the accompanymg table: 





It will be noted that the juice expreased before 
allng was strongly coloured by anthocyan. *In fact, 
t contained 80 per cent of the total anthocyam. The 
uice obtained after killing contained little anthocyan, 
aod had an osmotic pressure two to three times 
Teeter than the juice obtained before killing. It is 
lificult to escape from the conclusion previously 
frawn by Phillis and Mason that the first pressing 
xpreased vacuolar sap (of low oamotic pressure) and 
ho second, after killing, expreased cytopldamic sap. 
‘he distribution of anthocyan in the samples rules 
ut the suggestion that the low osmotic preasure of 
he alleged vacuolar sap is due to filtration of water 
com the solutes which remain behind.. 

With a different technique, it is possible to bring 
bout this filtration and compare the two processes. 


n the experiment just described the pressure was. 


uickly applied, that is, the preasure rose from zero 
o 183 atmos. in the space of about five minutes. 
n the ‘slow preasure’ treatment leaves are subjected. 
D, say, 25 atmos. for about thirty minutes, by which 
ime all the juice expreasible at that preasure will 
ave exuded. The pressure is raised at first by 


some, hut, ` 


5 atmos., later by about 10 atmos. increments until 
no further juice is obtained; after each mcrement 
the system is allowed to come to equilibrium before 
the next increment is given. The juice so obtained 
is colourless and tends towards pure water in com- 
position. - In our experimenta ita oamotic pressure 
has varied from I-—4 atmos. Finally, when the 
residue from this treatment is killed by carbon 
dioxide freezing and preesed, a further quantity of 
juice is obtained which is strongly coloured by antho- 

and has the very high osmotic preasure of 
80-37 atmos. The explanation is that the slow preasure 
treatment has squeezed out the vacuolar water, 
leaving the solutes behind, and when the tiasue is 
killed and pressed the juice obtained contains the 
cytoplasmic water and solutes and the vacuolar 
solutes also. 

With the slow preesure treatment no liquid is 
obtained at all below about 23-25 atmos. and only 
traces at this preasure; but in the pressure range 
30-50 atmos. about half the expressible liquid is 
obtained (it should be emphasized that it exudes 
very slowly, as indeed it exudes very slowly during 
plasmolysis). When one recalls that the plasmolytic 
value for the epidermis of theese leaves is about 
23-25 atmos. this result is very signifloant and 
strongly suggesta that this figure (the plaamolytio 
value) actually represents the hydrostatic pressure 
within the cell. 

To conclude, our view is that when a relatively 
large preasure is suddenly applied, as in the quick- 
pressure treatment, weak parta of the liquid protoplast 
are distended and fissures are formed threugh which 
‘the vacuolar liquid is forced. Phillis and Mason 
suggested expression of vacuoles through fissures 
without makmg clear whether they regard these 
flasures as being produced by sudden application of 
pressure. When the slow pressure treatment is 
pvp led Diners ta tie manner dem ae) orem ead 

tration of water through the semi-permeable proto- 
plast takes place, resulting in & concentrating of the 
vacuole exactly similar to the concentrating of the 
vacuole which occurs during plaamolysis. ‘The 
anthocyan distribution and osmotic pressure data 
show, we believe, that the vacuolar sap of these 
leaves has an oamotic preasure of about 8-11 atmos., 
that the h tic preasare within the cells is about 
25-85 atmos. {m the several tissues), and that the 
difference is attributable to secretory work done by 


the living protoplasts’. 
T. A. BANNST-CLARK. 


Dornorry Beron. 
Botanical Department, 
University College, 
Nottingham. 
, July 4. 
* Phils and Mason, NATURE, 140, 370 (1087); Brit. Am. Bep. 1038, 
* Bennet-Olark, Greenwood and Barker, New Phytol., a5, 277 (19%). 
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Liberation of Potassium by Acetylcholine in 
: the Central Nervous System 

SIMILARITIES in the Po p activities of 
potassium and acetylcholine have been tly 
pointed out!. As we know that potassium directly 
affecta the functions of the cells, one should consider 
whether acetylcholme works through a liberation of 
ionic potassium or not. This might be the case, as 
in such organs like muscles and the central nervous 

a commbimed form of potasium has been 
actually detected. Consequently, the liberation of 
potassrum under the influence of acetylcholme was 
the first thmg to look for. 

As an object for our inquiry, we took the central 
nervous system of the Hungarian Eaculenta. The 
whole nervous system was carefully isolated and out 
into two homologous longitudinal portions. Both 
were soaked in isotonic saline (1 c.c.), one being kept 
for a control, the other being submitted to the action 
of the drug. After a while (about one hour), nervous 
tissue and etirrounding saline were treated in a mortar 
in & final concentration of 96 per cent aloohol, and 
free, uncombined potassium was estimated in the 
liquid after centrifugmg. The following data have 
been gathered : 

(1) Neither eserine alone nor acetylcholine alone 
affected the content of free potassium. 

(2) Acetylcholine, when eserme had been previously 
supplied for thirty minutes, increased the ratio of free 
potassium (12-56 per cent, with an average of 28 per 
cent). 

(3) A previous treatment with atropine inhibita the 
effect of acetylcholine. , 

Thus it is demonstrated that acetylcholine liberates 
potassium from some compound. Considering our 
experimental conditions are purposely unphysio- 
logical in the sense that nervous cella turn rapidly 
inactive in the absence of oxygen. it ia highly prob- 
able that the effect of acetylcholine should not be 
considered asa the consequence of a functional altera- 
tion due to it, but rather to ita primary and direct 
affect. 

What adrenaline would do under the same ciroum- 
stances is mow the matter of our investigations. 

Warts DuLrane. 
Orro Lomwi. 
Laboratoire de Pharmacodynsamie, 
Université, Bruxelles. 
July 5, 


1 Pichler, Arok. amper. Pharwakoleg., 176, 85 (1084). 


Influence of Sodium Chloride on Glucose Absorption 
from the Intestine of Iodoacetate-poisoned Rats 


TopoOAGETATS poisoning decreases the rate of 
absorption of glucose and the ‘actively absorbed’ 
hexoses from the intestine of rata by about 60 per 
cent, whereas the absorption of xylose is not affected 
i i Adrenalectomy has the same effect 
According to Meyerhof*, 


phate. It has been t that adrenalectomy 
influences the glycolytic metaboliam in a similar way. 
Now it has been shown by various American workers 
that adrenalectomy is followed by a severe disturb- 
ance in the excretion and distribution of electrolytes, 
and that by means of a diet containing no potassrum 
and much sodium it is possible to maintain hfe with 
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adrenalectomized animala indefinitely. It was ther 
fore tried whether the effect of iodoacetate on sug» 
absorption also depends on the electrolyte compo 
tion. 


Female rata of 150-200 gm. were used. Rix hou 
before the absorption experiment they were give 
subcutaneously 1:5 o.c. 1 per cent NaCl + 0-5 o. 
N/10 Na,CO,. Two hours before the absorption th 
dose was repeated and 14 hours before the absorptic 
the animals were poisoned with 0:1-0-13 mgr 
iodoacetate 1 gm. body weight. The experimen 
were carried out in urethane’narcosis using the san 
methods as in the above-mentioned previous work 
Smmultaneously with the sugar, a third dose of sodiu 
chioride (0-5 c.o. 1 per cent subcutaneously) wi 
given. The experiments showed indeed that tl 
inhibiting effect of 1odoacetate on sugar absorptic 
is suppressed after sodium chloride administration 
The accompanying table shows the experimental dat 
(including experiments In which Na,CO, was replace 
by NaCl, and which show the same type of result 


AMOUNT OF GLUCOSE ABSORBED IK 45 MIONUTER (PRR CENT OF TOT. 
AMOUNT INJROTMD). 


Tod oacetate-poisoned rata 
Korma! rate After 
Without NaCl | NaCl-+-Wa,00,; After Wal 
administration | administration 
83 5 26 0 62 0 78 0 
40-3 ts 0 766 63-2 
72-6 3-0 730 65-5 
02-8 310 68 0 81-8 
61:6 31-0 58 0 
Average : 65-9 23-2 67-5 | 70-8 


The general toxic effect of iodoacetate on rate > 
counteracted by sodium chloride in a similar way 
Female rata of 90-110 gm. die 12-16 hours: afte 
injection of 0-05 mgm. iodoacetate/gm. body weigh! 
whereas after administration of sodium chloride in 
similar dose as above they survive after a dose c 
0:08 mgm. /gm. 

L. Laser. 
Physiological Laboratory, 
University, Fribourg, g 
June 19. 
! Wibrandt, W., and Lasst, L., Biochem. Z., M50, 808 (1933). 


* Wilbrandt, W., and L., Bwohem T , 204 (1033) Lax 
La, and Verur, F., NATURE, 138, 844 (1030). 


s O., Hele ohim. Acta, 18, 1030 (1935). 
1 Tart, and Verzhr, F., Pasgers Arok., 238, 003 (1985). 
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Nicotinic Acid, Pentose-nucleotides and Angmia 


Ix a recent issue of Narura', Casperason ane 
Schultz stress the importance of the occurrence œ 
pentose-nicleotides in the nucleus and especially i 
the cytoplasm of cells in rapid mitotic division. Thei 
observations would appear to have a distinct bearin; 
on the subject of -the path is of perniciou 
ansmis, and other bl abnormalities of kindre 
mode of origin. 

Some time ago*, the suggestion was made that, i» 
these conditions, the normal formation of erythrocyte 
by the mitotic division and subsequent ripening o 
the erythroblast was in abeyance: and that the re 
blood cells were here formed, heteroplastically am 
directly, from the oorresponding blast 
(primitive or definitive as the case might be) afte 
multiplication had occurred by an amitotic process 
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In support of this hypothesis, it was found* in the 
‘ase of & major sequela of iron deficiency in the pig 
vhich was among other appearances, 
yy great destruction of liver parenchyma and a 
macrocytic anæmia, that the administration of liver 
xxtract produced a dramatic amelioration in which 
bere took place a return of the circulating blood to 
iormality and a yy seater of the amitotic hemo- 
sytoblastic blood formation in the marrow by & 
«oitotic erythroblastio one. Recently Elvehjem and 
iis collaborators‘ have’ shown that liver extract oan- 
gins nicotinamide, a substance which, as is well 
mown, constitutes with pentose-nuclectide the 
enzyme system. Further, Chick and co-workers 
ave demonstrated that nicotinic acid brings about 
« rapid restoration of health in a condition of the pig 
ermed by them ‘ ”, but which, failing 
svidence to the contrary forthooming, would 
to be the iron deficiancy sequela. | 

Oo Guanare and Schultz emphasize the pomt that 
n rapidly growing embryonic tissues (with frequent 
nitotic division, therefore) the cytoplaam of the cells 
tains basophile, an occurrence which they attribute 
o the presence of nucleotides. The characteristic 
eature of the hamocytoblast. is intense basophilia 
f the cytoplasm. with marked achromasia of the 


aucleus. This state of affairs, on the contrary, is not. 


«seociated with mitosis, rapid or otherwise, but with 
«mitotic division, & proceas recognized by the com- 
xetent authorities as being, in the majority of cases, 

«+ degenerative one. The degenerative aspect of the 
ase is further added to by the fact that ripening 
af the erythrocyte, whether directly, aa here, from 
he heæmocytoblast or indirectly, as in normal con- 
litions, from the erythroblast, is eæentially a 
~egeneration. 

In these circumstances it does not appear to be 
inreasonable to assume that, in mitotic division 
conditions with rapid increase in the chromatin of 
he dividing nuclei, nicotinic acid is a necessary 
adjunct to the nucleotides m the formation of 
soenzyme for the carrying out of important mtra- 
lular functions such as mitosis must be. Ita absence 
vould seam to furnish an explanation of the de- 
‘anerative amitosis, defective chromatin formation, 


» unable to function without it: while the return 
o normality in such cases after its administration 
mould be construed as`a restoration of the aptivity 
«f the coenzyme by ita presence. 

On these lines 1t would seam that a tentative 
«anderstanding of the pathogenesis of the anemio 
onditions under discussion could be arrived at, 
hough it is not suggested that nicotinic acid is the 
ole agent in liver extract which is active in such 
ircumstances. At the same time, it is not supposed 
hat failure of mitotic division in such cases ia limited 
o the cells of the hsamopoietic system. 

J. P. MoGowan. 

16 Ruthriehill Road, i 
Stoneywood, 
Aberdeen. 
June 19. 
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Preliminary Investigation of the Metabolism of 
Stilbene 


ExreRncanrs on the recovery of synthetic œstro- 
genio compounds related to stilbene and diphenyl- 
ethane! from the urine of female rabbits have shown 
that the recoveries are very high compared with 
that of wetrone under the same conditions’. Com- 
pounds such as 4: 4’-dihydroxy-y : 3-diphenyl-n- 
hexane and 4: 4’-dihydroxy-a : B-diethylatilbene give 
recoveries of the order of #0 per oant compared. with 
: Ce ee This mdicates a 
lic process for the synthetic œstrogens 
different from that of cestrone. 

In studying the metabolism of these compounds, 
it was considered of importance to include stilbene, 
the simplest related active compound, which has 
been shown to produce full œstrous response in 
ovariectomized rate when injected in doses of 25 


Two grams of stilbene were injected into two 
female rabbits over a period of twenty days, and 
from the urine æ crystalline phenol, melting at 
283° C., was isolated. No depression in melting point 
was observed on mixing with an authentic specimen 
of 4: 4’-dihydroxystilbene, melting point 284° 0. No 

p-hydroxybenzoic acid was isolated from the urme, 
but bensoic acid was found in such quantities, more 
than twice that found in the control rabbit urine, as 
to leave little doubt that benzoic acid is a metabolic 
product of stilbene. 


It is of i tants 45 ota that E A 
dih is @ more active cetrogen than 


rate’, ` 
Further extensive wares on this subject is now in 


l S. W. STROUD. 
Courtauld Institute of Biochemistry, 
Middlesex Hospital Medical School, 
London, W.1. 
June 24. 


@ 
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1 Aroud, B. W., J. Endoorin., 1, 
n Ade. O., Wiixgerald, M. HL, and Lawson, W., NATURE, 140, 
‘Dodds, W. O, and Lawson, W., NATURE, 139, 27 (1987). 


Vaginal Smears and the CEstrous Cycle of the 
Cat and the Lioness 

A BTUDY of vaginal amears taken from ten cats 
during a period of a year showed that their œstrous 
cycle consista of the followmg four chief phases : 

(1) Pro-astrus. Characterized by the presence of 
very numerous nucleated epithelial celle, of fairly 
uniform 8 i 

(2) Karus.. The picture obtained is variable, being 
apparently dependent an the individual intensity of 
the reaction’. Thus in the spring large, flat, non- 
nucleated cornified cells predominate, together with a 
smalle number of nucleated cells of similar shape. 
The proportion of nucleated to non-nuocleated 
cella is reversed during shorter seasons of lower 
temperature, such as autumn. It should be -noted 
that these are not the only cellular elements of the 
cestrous smears; smaller, gta Fe staining round 
cella, with distinct nuclei, being also encountered 
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The appearance of these unoornified 


cells may be ascribed to irregular cornification of the | 


vaginal epithelium, as was shown by histological 
preparations in which differently shaped and non- 
cornified cells could be observed in the folds of the 
hana ne of the phase of the œstrous 
cycle thus depends not only on the presence of 
characteristio elementa but also on their mutual 
proportions. Thus, the presence of sporadic leucocytes 
does not exclude castrus. We would add that the 
cestrous smears also’ contain fairly numerous, free 
deformed nuclei. 

(8) Meéastrus in the oat is, as in the other animals, 
characterized by the appearance of masses of leuco- 
cytes in the amears. The are also evident 
in histological preparations of the vaginal wall, show- 
ing that their appearance is not due to irritation 
involved in taking smears. 

(4) Anostrus. VATED ee ee 
cella, and affinity to stains, 
ee a a tiene a are found in 
ancestrus. The relative rtions of these various 
cells are neither characteristic nor constant. ` 

Smears were taken from two lionesaes in wstrus 
and ancestrus. During the resting period the smears 
contamed various types of epithelial cells, as im the 
case of the oat. The cstrous smears contamed pre- 
ponderatingly large, flat, non-nucleated, cornified 
cella, with a smaller number of cells containing 
pyknotic nuclei. Here also free deformed nuolei 
were found. Similar resulta were obtained for 
occasionally taken oestrous smears in the wild polecat. 
Only ee. were epithelial cells of other types 
encountered. 

It may, on the basis of our , be stated that 
the amears of the cat and the lioness are 
practically identical, and may be used for the 
diagnosis of the phase of the cestrous cycle; the 
roost characteristic is the smear obtained during 
cestrua. 

l H. Lions. 
Kazaa WOoODYIOKI. 


Department of Anatomy, 
College bf Agriculture, 
Warsaw. 


May 81. 
1 'Liohs, NATURE, 143, 900 (1930). 


A LPN ARA from Cholestery! Oleate and its 
Possible Bearing upon the Formation of Carcinogenic 
Substances in Heated Fats 


In recent years, several research workers have 
studied the problem, whether cancer of the skin in 
the tropics could be caused by carcinogenic substances 
formed in the skin after strong irradiation and whether 
the high percentage of oancer of the stomach in 
northern regions was connected with the usual diet 


and its preparation (for example, heating of fats).’ 


oe a number of communications, Roffo! has proved 

the oarcmogenic action by the ultra-violet rays of 
sunlight, and his results have been corroborated by 
other authors*. He has put forward, too, the theory* 
that a carcm substance may be formed by the 
action of ultra-violet raya from cholesterme, which 
accumulates in the akin under the influence of the 
irradiation. Roffo has tried to this view 
by iments + viro with cholesterme ; however, 
a definite reaction product bas not yet been isolated 
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and, moreover, the chemical evidence given is not 
convincing‘, 

CGonoerning cancer of the stomach, Waterman’ 
added heated fata or an extract of them to the diet 
of mice and observed consequently papillomas of the 
stomach, in some cases with uloeration. Administra. 
tion of cholesteryl oleate produced snmilar resulta, 
even of greater malignity*. 

Aooording to Roffo’, oral administration of irra- 
diated cholesterine, irradiated egg-yolk, or several 
fata boiled for thirty. minutes causes neoplastic 
alterations of the alimentary tract of mice. 

Recently, Domagk* in some cases obtained tumour+ 
of the stomach im mice fed on a diet rich in olive oil, 
while Widmark’ concludes from his experimenta that 
extracts of roasted food (horse muscle treated st 
275° C., browned butter and roasted coffee) contain 
one or more carcinogenic substances. In collaboration 
with Dr. Waterman, we have attacked the problem- 
from the chemical side by trying first to isolate an 
active substance from heated fata, secondly studying 
the pyrolytic decomposition of cholestaryl oleate as 
a type of cholesteryl ethers, which occur normally ine 
fata. In the latter case, one may expect’® the forma- 
tion of an unsaturated steroid hydrocarbon, related 
to those studied by Staveley and Bergmann" “‘ine 
order to discover whether the of any per- 
ticular number and arrangement of double bonds 
would produce’ carcinogenicity in steroids” and to 
A 2,4-cholestadiene, the photo-oxide of which haa 
been studied by Butenandt and Knudfuss'* upon 
carcinogenic activity in tarring experiments. 

Therefore synthetic cholesteryl oleate (British 
Drug Houses) was distilled. in vacuo (0:3 mm., bathe 
temperature 800-840°0.). From the distillate a 
hydrocarbon C,,H,, was isolated with m.p. 77~78° O. 
and a} = — 114°. (Analysis OH, : C. 87-96, 
H. 12-04. Found C. 87-68, H. 11-89.) From this 
evidence we conclude that we are dealing with 
A 3,5-cholestadiene". 


on, Cr 


“The reaction with but one molecule of bromine, 
indicating that the two double bonds present are 
located in two different rings, and the abeorption 
at 228, 235 and 248 mu 
confirm this opinion. 

In feeding experiments with this hydrocarbon in 
a group of mice during a-year, Dr. Waterman” 
obtained four papillomas of the stomach, one of which 
showed infiltrating properties. Though these experi- 
ments are to be continued for a longer time and on 
a larger scalo, it seems to be very probable that a 
carcinogenic hydrocarbon may be formed from a 
cholesterme ether occurring in fats. With regard to 


this Peers other cholesterine ethers are being 


e 
The isolation of A 8,5-cholestadiene’‘ from wra- 
diated cholesteryl acetate, which substance otherwise 


I am greatly indebted to Prof. L. B., Ornstein and o0-workers, 
ene oe see caring ils’ Sad tlie AO A spoon: 


~ 
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an be distilled without decomposition, possibly forms 


‘ought about by irradiation in Roffo’s experiments. 
` 80, the irradiation experiments carried out sn 
iro with free cholesterine should be extended to 
igjesterine ethers. 

Stil in another way these facts are linked together, 
maidered in connexion. with the results of a recent 
vestigation by Waterman'', who, studying carcino- 
mic hydrocarbons polarographically, found that 
gny of them, and also A 8,5-cholestadiene and 
radiated cholesteryl oleate, showed a reduction 
«terval at 850 mv, while choleeterine, irradiated or 
3t, did not possess this property. 

From later experiments it appeared that the 
oseaponifiable matter of heated fat, freed to a large 
«tent from sterols, showed the same reduction 
henomenon and that the similar fraction from 
cheated fat did not do so. 

Synthetic cholesteryl oleate in higher concentra- 
ons than formerly used also gives the same interval 

mg to the mode of preparation the presence 
f traces of A 3,5-cholestadiene may be expected !). 

The details of this Investigation, together with the 
sulta of feeding experimente by Dr. Waterman, will 
8 published elsewhere. ; ‘ 
; H. VELDATRA. 

Laboratory, x 
ntoni van Leeuwenhoek-huis, 
Amsterdam. 


June 21. 
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Constitution of Solasonine (Solanine-s) 
FURTHER analyses of the gluco-alkaloid, solasonine 
olanine-s), the aglycone, solasodine (solanidine-s) 
id its derivatives are in agreement more with the 
lecular formuls, C,,H,,0,.N, for the glycone and 
17H,,0,N for the aglycone. Formule, C,,H,,O,N 
ad ©,,H,,0,N, for the aghyoone and corresponding 
mule for the gluoco-alkaloid are not yet excluded 
ut are leas likely on theoretical grounds. From 
dochemical considerations a formula containing 27 
arbon atoms is also to be amece there are 
o well-authenticated steroid derivatives, with the 
cosption of solanocapsine and solanocapsidine! to 
hich the same argument may apply, containing 
3 carbon atoms. Since solasonine gives rise to 
ucose, galactose, rhamnose and solasodine on 
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hydrolysis*, it must now be built up from these sugars 
and one molecule of the aglyoone and not two as 
suggested by Oddo. 

According to` Oddo and his co-workers, solasodine 
contains two active hydrogens (Zerewitinoff) and 
forms an amorphous diacetyl] derivative (a crystalline 
monoacetyl derivative has now been obtamed, 
m.p. 195°, which is soluble in dilute acids). Since it 
gives with nitrous acid a crystalline compound richer 
in nitrogen, Oddo concluded, on the basis of a formula, 


, CHin ON, tht solasodine contains both a hydroxyl 


and & secondary ammo group. 

When the compound formed by nitrous acid is 
crystallized from alcohol containing a little ammonia, 
however, solasodine is regenerated indicating 
its salt-like character. Also, solasodine yields quatern- 
ary salte by simple addition [methiodide, m.p. 286° 
(decomp.), ethiodide, m.p. 284° (decomp.)] so that 
it is a tertiary base. A estimation shows the 
abeence of an NCH, group so that the- nitrogen 
probably forms part of two rings. 

ently, both o must be present as 
hydroxy groups (Zerewitmoff) and since only & 
monoacety! derivative is formed, the second hydroxyl 
group is probably tertiary. Dehydration by means of 
methyl alcoholic hydrogen chloride removes one 
hydroxyl forming dehydrosolasodine, identical with 
‘sOlanidine-s ether’! and ‘solanosodine’* and the same 
compound has also been isolated from the mother 
liquors duriag the purification of solasodme (cf. 


). 

On selenium dehydrogenation, methyloyclopenteno- 
phenanthrene and pyrrole bases are uced t 
indicating & steroid structure. It gives a digitonide* 
thus placmg one hydroxyl group im ots position on C;. 

Solasodine forms ‘a hydroderivative on catalytic 
hydrogenation and a dibromo derivative by addition. 
It must therefore contain one double bond, provision- 
ally placed on analogy with other steroids at O,—C,. 

On the above evidence and assuming a cholesterol 
carbon skeleton and one point of attachment of the 
basic portion to the steroid nucleus, the structure of 
solasodine is most probably 


® 


OH (tartuary) 


The same conclusion has been reached by Clemo, 
Morgan and Raper’ for the basio structure of 
solanidine which is very similar im its chemical 
reactions to solasodine. It would appear therefore 
that solasodine is a hydroxy derivative of solanidine. 


s, which is now isometio with solasgodins, 
may also be similarly closely related. 

Both solasodme and solanidine give a series of 
beautiful colour reactions with p-substituted alde- 
hydes and gocetic-sulphuric acid, indicative of a 
pyrrolidine rather than a piperidine type of oom- 
pound. 

With R. Culford Bell, the alkaloid purapurine’ 
from-the fruit of Solanum aviculare has now been 
shown to be identical with solasonine, while a 
more detailed examination of the alkaloid from `S. 
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aurioulatum' has shown that it is not identical with 
solasonine. 

Thanks are due to the Chemical Society and the 
Australian and New Zealand Association for the 
Advancement of Science for grants. 

L. H. Brieas. 

Auckland University College, 

Auckland, New Zealand. 

June I, 

1 Barger ami Freenkei-Oonrat, J. Chem. Soc., 1637 (1986). 
* Oddo and Caronna, Ber., &7, 446 (1084) and earlier papers, 
* Rooheimeyer, Arok. Pharm., $75, 886 (1087). 
‘ Rochehneyer, Arok Pharm., 8M, 543 (1936). 
* Clemo, Morgan and Raper, J. Chem. Soo, 1209 (1934). 
* Tuim and Olewer, J. Chou, Soe., 108, 565 (1914). 
’ Levi, J. Soo. Chom. Ind., 4, 805 T (1980). 
* Anderson and Briggs, J. Chem. Soe., 1086 (1987). 


Mechanism of Hydrolysis of Inorganic |Esters 

By the use of water containing an excess over 
the normal of the heavy oxygen isotope (1*O), it has 
been definitely and very directly shown that durmg 
the hydrolysis of the eaters of weak carboxylic acids 
the break occurs at the C—O bond of the eater, thus : 


7° 7° 
; ee + R.O x 
‘OR’ + H-OH OH + BROH 

Thus the alcohol resulting from the hydrolysis con- 
tains only the normal proportion of heavy oxygen 
isotope. This has been shown by Polanyi and Szabo 
for the case of alkaline hydrolysis and by Datta, 
Day and Ingold! for the case of acid hydrolysis after 
Roberts and Urey’ had shown that the same C-—-O 
bond is involved in the reverse process of esterifica- 
tion. 
We have recently carried out a similar experiment 
on the alkaline hydrolysis of trimethyl phosphate, 
using aqueous sodium hydroxide prepared by acting 
with sodium on water enriched in the heavy oxygen 
isotope. The hydrolysis was carried out at 80~-90° O. 
and proceeded until slightly more than one methyl 
group was removed. The resulting aqueous methyl 
alcohol was distilled off and purified by fractionation. 
The aloohol vapour was then over & red-hot 
platinum filament, whereby it waa ‘cracked’ to give 
carbon monoxide and hydrogen. The mixture, plus 
excess hydrogen, waa over & nickel catalyst 
and the carbon monoxide thereby reduced to water. 
This water thus contained the oxygen for the aloohol 
produced in the hydrolysis. Ite density was measured, 
after purification, by the usual micro-pyknometer 
method*. x 

The resulta are shown in the accompanying table, 
where Ap (initial) is the excess density of the original 
water m parts per million and Ap (final) is that of 
the water produced from the aloohol. 


R- 


^p (initial) Ap (final) 
180 0 
180 +1 
200 0 


The resulta show quite clearly that during the 
hydrolysis the P—O bond of the ester is broken thus : 


OOH, OOH, 
O-P—OOH, + O=P—OCH, + CH,-OH 
\COGH, + HOH N OH 


“poe @ @ S 


The experimental error of the density measurement 
may be taken as 4+ 5 partes per millon, so that at 
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least 97 per cent of the hydrolysis must proceed ı 
mdicated above. 

This is & somewhat surprising result in view e 
the fact that trimethyl phosphate is a fairly efficia 
methylatmg agent, . 

Density measurements of the residual water sho 
that, apart from the hydrolytic replacement of oxyger 
there is only a very slight exchange of oxygen betwee 
the water and the ester. 

During the hydrolysis carried out as describe 
above, a considerable quantity of dimethyl ether 
produced. We are endeavouring to determine whetly 
or not this ether contains excese of 1*O, and also i 
investigate the course of the hydrolysis in acid soh 
tion. We also hope to extend the work to othe 
morganic esters. 

The University, 

Manchester. 


+ Moller and Dutton, J. Amer. Chom, Soc., MB, 424 (1933). 


Application of the Coincidence Method to Testin 
the Lifetime and Level Scheme of Radium C’ 
Tum epplication of the coincidence method t 

investigations of nticlear processes may be extende 

in certain ways by using a variable resolving time c 

the coincidence circuit and by measurmg peeudc 

coincidences, that is, counts arising from two impulse 
which are not simultaneous but separated by & ver 

short time. The number of ‘coincidences’ given b 

two particles, in which one follows the second in 

time determined by the radioactive constant 2, ì 

proportional to 1 — e4, t being the length of th 

impulse. The duration of the impulse is depender 
n the electrical constanta of the circuit, and b 

G ing the constants of one or both cirouite it » 

possible to obtain various determined lengths of th 

impulses. In order to measure à, two sete of expan 
mente are made: (a) with the impulse +, of the fire 

icle long and of different durations, and tb 
impulse rt, of the second very short; (b) with tb 

conditions reversed. The difference a—b is equal t 

a (e471 — 64) where N, and N, are the numbe 

$ 

of coynta in each counter, N the number of die 

integrations. The method of lengthening the impulse 

only from one kind of particle allows one also t 

decide the order in which the particles are emitted 
In these experiments the method was applied t 

the transformation 
_P Rac’ _%, RaD. 

Coincidences were observed between the various type 

of radiations, namely, a—8, a—y, B—y, and y—» 

The fp- and y-radiations were measured in the usus 

way by means of Geiger-Miller tubes ; the a-pertiole 

were counted separately by operating a Geiger-Mille 
tube in the proportional region. curve on th 
accompanying graph gives the number of ree 

‘soincidences’ (a—b) from radium O -particles an: 

radium. ©’ a- i as a function of the length o 

the impulse from the B-particles. From this curv 

one obtams s value for the half-lifetime of radium C 

of 1-40 + 0-15 x 10-4 sec.* 

The investigation of the a—y coincidences gives - 
curve which is identical with the former, showm 
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iat no y-radiation follows the emission of the 
‘Particle, and thus givmg-a direct proof that there 
o not exist any y-rays of -appreciable amount 
cising from the transition RaO’+RaD. The 
«asuraments of the B—y and y—y ‘coincidences’ 
iow no dependence on the length of the impulses, 
1owing that none of the excited levels can have a 
fefirne longer than 10-* seo. 





120 x 10sec. 


100 
Length of the A-particls impulse 


In order to check the level scheme of radium C’ of 


0 a) 40 60 80 


1, sets of measurements were 
sade of the coincidences between 8—y and y—y dus 
> the radiations from radium O and C’. The p—y 
yneidences were measured as a function of the ab- 
ption of the §-particles. The result is that the ratio 
€ coincidences to the number of B-particles decreases 
«pidly with the thickness of the absorber, but be- 
mes nearly constant for thicknesses of 1-3- 
mm. slominiom. The presence of coincidences at 
a absorber thickness of 2 mm. aluminium shows 
1at even the hardest 8-group (upper limit 3-15 Mv.) 
connected with the y-rays, in agreement with the 
shame of Ellis and Oppenheimer. This latter result 
In contradiction to the resulta of Bothe and Maler- 
eibnitz!, who found no coincidences between the 
ard f-rays and the y-rays, an observation very 
tfficult to reconcile with the level scheme. 
Although my own resultas agree broadly with the 
‘vel scheme, a closer comparison shows certain 
iscropancies ; the decrease im coincidences with 
bsorber thickness is more rapid than expected, and 
ae number of coincidences with the hard 6-rays is. 
10 amall. It ought to be mentioned that the com- 
arison is very dependent on the values adopted for 
w£ efficiencies of the y-counter for rays of different 
ergy. Special experiments were made in order to 
ptermine these values. The differences between the 
pected and i tal results are than 
16 possible error in the determination of the 
Aciencies and must be explained in some other way. 
The y—y comeidences were also measured as a 
anction of the thickness of lead between the source 
id one y-counter. The shape of the experimental 
~orption curve of the relative number of comai- 
moes is in fair agreement with the values expected 
om the level scheme. 
eorge Holt Physics Laboratory, a Ronen ae 
University, Liverpool. 
July 19. 
iy 3. 10%) used the ‘sare Mienie He realt fer the bait 


tus of radiom C’ is 1 50 x 10 tn good t with 
om. x x Agreermnmen 
given here: = 


Hs, 0. D., Internetaonal Conf. of Physics, London, 1084 
dothe, W., and Maier-Leibnitz, H, F. Phys., 104, 604 (1087). 
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Adsorption of Helium Gas on Active Charcoal 
between 4:2° and 1°76° K, 

MuasvenMants have been made on the adsorption 
of helium gas on charcoal between 4:2° and 1-78° K. 
We determined the quantity adsorbed at- various 
pressures and various temperatures. At the same 
time we also observed the adsorption velocity. 

Above the i-point, the adsorption seams to be 
normal, However, on passing the i-point, the 
adsorption seems suddenly to be stopped (this could 
not be explained by the ‘film’ phenomena). Further, 
it seems to us that the adsor helium assumes & 


metastable state. The equilibrium pressure remained 
practically constant on mg the temperature 
still further. However, at 1-97° K., the adsorption 


started suddenly again. It was also posible to get 
the adsorbed helium from this metastable state by 
ee pero. 

y mocreasing the temperature, starting from a 
temperature below the A-point, it was again found 
that the adsorption becomes constant on passing the 


4-point. 
Prie y, it seems to us that the observed phenomena 
shows a certain analogy with ‘critical’ adsorption. 
A. VAN IĪTTHRBERK. 
W. VAN DINGENEN. 


‘Breaks’ in Interfacial Tension Curves 
Waan a single solute is adsorbed from one phase 
to a wate — oil interface, the interfacial tension 
usually falla m a regular manner with in I 
adsorbate concentration, to a limiting alia eure 


40 
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sponding to a close-packed monomolecular surface 
layer. In the very few cases’ where exceptions have 
been found to this rule, the adsorbates have been 
soaps or similar hydrolysable molecules, and inter- 
attraction between the long-chain molecules and 
their products by hydrolysis has been given as 
explanation of the sharp breaks which occur m the 
interfacial tension — adsorbate concentration curves. 

In order to test this, a study has been made of 
much simpler systems where no secondary reaction 
is possible. The accompanying graph represents the 
change in interfacial tension between water and 
benzene as molecules of bensyl aloohol acoumulate 
at the interface, and was obtained by measuring" the 
tension between a water phase saturated with benzyl 
alcohol, and a benzene phase containing varying 
amounts of the aloochol. The curve shows two very 
well-defined breaks, indicatmg that such breake 
must be due to & much simpler cause than has 
hitherto been believed; it is suggested that they 
occur whenever an amphipethic adsorbate is soluble 
m both phases, and that the two breaks which 
normally oocur represent the beginning and the end 
of interpenetration of two identical adsorbed films, 
It is significant that no break is obtained in the curve 
for benzyl chloride, which is soluble only in the 
benzene : 

oe 0. 0. Appmon. 
Harris Institute Technical College, : 
Preston. 


1 Pownsy and Addwon, Trens. Faraday Sec , H, 028 (1938). 
3 Pownsy and Addison, Trans. Fermday Soc., 33, 1843 (1937). 


On the Theory of Dielectric Polarization in Liquids 

Onsager! has developed a theory of the dielectric 
polarization in liquids, m many respecta different 
from the current theory of Lorentz-Debye. We 
propose to show that the method of caloulatmg 
the dipole energy, used by Onsager in his theory, 
does not correspond exactly to the assumptions of 
this theory. Onsager calculates the momentum of 
forces roteting the molecule in such a, manner as 
if the rotation of the resulting moment (being the 
vectorial sum of both the l t and induced 
moment) were decisive for the rotation of the mole- 
cule. In fact, however, only the axis of the permanent 
moment, and not that of the induced moment is 
rigidly bound to the isotropic molecule. This faot 
causes the real expreasion for the energy of the mole- 
cule to differ from the formula presented by Onsager. 
We obtain therefore instead of Onsager’s formula: 


4nNu (e—n*) (26-+n*) 

“ETO ented) m p(s n) . . (1) 
the following expreasion : 

4xNyt 2e+n? 3 9 

~ OET AS 9) + ges ee: ee 


where u denotes the permanent moment of an isolated 
molecule (that is, measured in the vapour state), 
e is the dielectric constant of the liquid, n is ita 
refractive index (for à = œ) and N is the number 
of molecules per com. 

Bottcher* has proved on ample experimental data 
that formuls (1), when applied to numerous liquids, 
gives for u values in excellent agreement with those 
determined from measurements of the dielectric oon- 
stant of vapours. If we apply, on the other hand, 
to the same liquids the corrected formula (2), we 
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obtain lower values, generally by about 15 per cem 
The deviations therefore between ’g theor 
and experiment become rather considerable. Fc 
example, for nitrobenzene, in which u = 4:2 (deta 
mmed in the vapour), formula (1) gives p= 4°: 
while formula (2) gives u = 8:6. 

Onsager deduces alao an expreesion for the rath 
epp./te where _ denotes the dipole moment dete: 
mmed by Doan method applied to solutions 
non-polar solvents. We have shown that the valo 
of this last expreasion turns out to be greater than 
for such solutions as nitrobenzene-herane, nit 
benzene-benzene and others. It is, however, generals 
known that numerous experiments yield tess. /u < 

The question will be discussed more fully in a pape 
to be published shortly m Bull. Ac. Pol. 


K. ZaKRARWBEI. 
Institut of Experimental Physics, 
Jagiellonian University, 
Cracow. 


7 : A. POKARA. 
Physical Laboratory, 
Sulkowski Lyceum, 
Rydzyna, Poland. 


1 Oneager, L., J. Amer. Chom. 1486 (1086). Bes also Falke 
hagen, H., Phys. £., 30800 Coad). i 
* Botcher, O. J. F., Phywica, 6, 50 (1939). 


Avoidance of Crystal Formation during Embeddim 
of Plant Material in Paraffin Wax 

Tur formation of wax orystals in paraffin block 
containing material for microtoming is a commo 
source of annoyance. As a result of various trisl 
I have found that the followmg simple metho 
elominates the trouble, at least in so far as the variom 
types of wax used m this department are concernec 

Float ‘boat’ containing melted wax and materiet 
suitably spaced in a 500 c.o. beaker containing wate 
the temperature of which is within a few degrees « 
rero in which ice is floating. As soon as possib} 
submerge block and remove it from ‘boat’. Kee 
block submerged until hard, and repeat process unt 
all material has been embedded. Then transfer tb 
beaker containing the blocks to a 
at a temperature about 5° or 68°C. and leave ther 


for one or two days, ‘Then remove beaker fror 


refrigerator, and allow the water and wax therei 

to sæume the temperature of the atm 
spherg. The paraffin block is now ready for immediat 
or future use. 


Botany Department, 
University, Sydney. 
June 14. 


Patrarok BRovuaa. 


Insects in Aircraft 

De. WHITFIELD’s recent communication on th 
problem! rightly emphasizes its 1mportance. But 
might be gathered from his letter that it is a ne 
problam—~one which has hitherto received ltt 
attention or one for which no adequate preventiv 
measures have been devised. 

Such assumptions would be wrong. The probler 
has exercised the minds of tropical sanitarians a 
least since the time of Manson, and the danger 
one which has been reiterated on many occasion 
by the Ross Institute and other authorities. Activ 
measures have been taken and are being taken b; 
aircraft compenies and by the sanitary authoritic 
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« various Afrioan airports, notably Cairo, Khartoum 
ad Durban, to mmimire or abolish noxious msects 
‘om aircraft. 
The work of Dr. Park Ross of Durban, Mr. O. B. 
ymes of Kenya Colony, the Entomological Staff of 
20 Government of India and by ourselves, as well 
s the valuable work of Mr. Whitfield himself at 
chartoum, has served to throw considerable light 
a this problem and the measures taken to meet it. 
E a hea petit ysneeren 
insecticides on the market 
plod Gnaeus ec Aa reira 
a of mosquitoes and other x ie Sov 
ircraft within a few minutes of cation. 
Preparations of piece ay oneal weet 
be weld by companies and ground sanitary 
athorities, and we may safely say that science has 
rovided the means of abolishing the danger of insect 
canamission by aircraft, and it only remains for 
iternational authorities to Insist on these measures 
eing carried out. 
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The authority nsible for these regulations is 

the International Convention for Aerial 
Navigation, but this body has unfortunately laid 
down no precise rules on the subject. The responsl- 
bility for doing this and the manner of doing it is 
at present left to the decision of each authority oon- 
cerned, with the result that the methods used in 
different oountries vary oonsiderably inm their 
efficiency. 
It is hoped that Mr. Whitfield’s letter will impress 
all concerned with the necessity of concerted action 
to meet this danger, in place of the iInco-ordmation 
of effort which at present exists. 


F. P. MAOKIE. 
(Medical Adviser.) 
Imperial Airways, Ltd., 
Airways House, 
London, 8.W.1. 
July 25. 

1 NATURE, 144, 158 (1039). 
“Wackio andi Crabtree, Lancs, 447 (August 20, 1938). 


Points from Foregoing Letters 


RAPID application of pressure to beech leaves which 
ave coloured vacuoles of low oamotic 
ohn alee gies one third of the plasmolytic value) 

cent of the vacuolar pigment. 
i A. A Bennet Olak and Dorothy Bexon support the 
ontention’ of Phillis and Mason that this treatment 
Kpresses vacuolar sap rather than water which is 

aed Eon he esis 

W. Dulière and O. Loewi have found that acetyl- 
boline, when applied after eserine, liberates ionic 
otasaium in the isolated nervous system of the frog. 

L. Laszt finds the inhibiting effect of iodoacetate 
in glucose absorption from the intestine of rate is sup- 
ceased by sodium chloride in a similar way as sodium 
alts counteract the symptoms of my. 

J. P. McGowan shows that an important phase in 
te histogencsis of red blood cells in pernicious and 
ome other anemias would to be the multi- 
lication of the blasta by amitotic division 
ae Wee ee de ee 

yte. When nicotimic acid is administered, it is 
aggested that this forms with the pentose-nuclectides 
resent in the cytoplasm of the heamocytoblastea—the 
oenxyme system. The latter then playa an important 
art in the development and mitotic division of the 
cythroblasta which are now the cells which ripen to 
cythrocytes 


4 : 4’-dihydroxystilbene and benzoic acid have been 
lated by 8. W. ee ae ee 
he urine of rabbits injected with 

H. Liche and K. Wodzicki describe the vaginal 
cears obtained pana navies phases of the cstrous 
yele of cats. The ity between amears for cats 
nd lionesses is pointed out. In both species, the 
mears may serve for diagnosis of the phase of the 
astrous cycle. 

By thermal decomposition of cholesteryl oleate, 
\ 8,5-cholestadiene was obtained by H. Veldstra. 
n feeding experiments by Waterman with mice this 
mabetance caused papillomas of the stomach, one of 
rhich showed infiltrating properties. As cholesteryl 
thes normally occur in fata, the formation of 
arcinogenic substances by heating of fats has to be 
onaidered as poesible. 


Further analyses of solasonine and solasodine are 
in agreement with molecular formulm, C,,H,,0,,.N 
and C,,H,,0,N, for these bases, and from chemical 
evidence a constitutional formula for solasodine is 
proposed by L. _H. Briggs. A comparison of ita 
chemical with those of solanidine indicates 
that solasodine is possibly a hydroxy derivative of 
aolanidine. 

By water oo exoeas of heavy oxygen 
isotope J. B. M. Herbert and E. Blumenthal show that 
the mechanism of hydrolysis of trimethyl phosphate 
in alkaline solution is the same as that for the 
hydrolysis of the simple organic esters. That is, 
that the rupture occurs at the P—O bond of the aster. 

By the use of a coincidence apparatus with a 
variable resolving time, J. Rotblat has found the 
half value period of radium C” to be 1-40 x 10-4 sec 
He has also shown that no y-radiation isgemitted in 
the transition radium C’ -» radium D. Coincidence 
obeervations on the radiations emitted in the process 
radium C -+ radium C’ — radium D have also been 


in general the accepted level scheme, but certain 
remain to be examined.. 


0O. O. Addison finds that the breaks in interfacial 
tension curves, usually associated with complex 
systems, are found to cocur in the simple benzene-- 
benzyl aloohol— water system; he belisves them to 
be due to penetration of two identical adsorbed layers. 


K. Zakrzewski and A. Piekara criticize Onaager's 
theory of dielectric polarization in liquids, and give 
& modifled expression for Onsager’s formula which 
corresponds more strictly to the assumptions of the 
theory. This theory, however, yields values deviating 
considerably from the experimental data. 

B; gias describes & ae method whereby 
crystal formation, commonly experienced during 
embedding of plant material in paraffin wax, may be 
avoided. The essentials of the process are rapid 
cooling of wax during embedding, the immediate 
transfer of the blocks to a refrigerator and the 
gradual bringmg of the temperature of the wax to 
that of the laboratory. 
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RESEARCH ITEMS 


- Maya Mounds of British Honduras 

TER late T. W. Gann, with Mary Gann, in the 
course of two seasons spent in the Corozal District 
of British Honduras, between the-valleys of the 
Rio Hondo and the Rio Nuevo examined by excava- 
tion a number of mounds belonging to the ancient 
Maya civilization. These centred around a group of 
large banks and mounds known to the Indians as 
Nohmul, or Great Mound, so called because one of 
the pyramidal structures is the loftiest in the district, 
a height of 95 ft. In a report on the excava- 
tions (Smitheonian Institution: Anthropological 
- Papers Bull., 123; 1939), Dr. Gann points out the 
probable influence of a liberal water supply in 
determining the choice of this site for settlement. In 


distinct groups. 
either cista or stucco floors, numbermg ten in all, 
probably the kak i ves of poor people, grave furniture 
bemg scanty poor. (2) Sepulchral mounds with 
the corpee buried above or below the former floor of 
a house. Of these there were four ; and they probably 
belonged to householders of sufficient importance to 
have their houses wrecked and converted into burial 
‘mounds. (8) Sepulchral mounds containing specially 
constructed burial ciste. These, including the great 
mound of Nohmul itself, number eight. They vary 
in height from 9 to 95 ft., and contain all the finest 
artefacta of shell, stone, pottery, eto. In some the 
ciste ware beneath the floors of houses, in others the 
mounds were constructed specially to cover them. 
(4) Mounds oonstructed over the rums of stone 
buildings and not used for sepulchral purposes—tfive 
in number, all flat-topped, and of very solid masonry. 
(5) Mounds built over the former floors of wood or 
adobe buildings, not oontaming burials. Of these 
there were two, each appearing to have been low 
stucco-covered substructures of houses of perishable 
materials, (6) Mounds containing only fragments of 
crude clay censers. Two were examined. 


Ontogeny and Phylogeny of the Human Nose 


Tmar very prominent feature of the human face, 
the outer nose, its various types and their methods 
of growth, have been investigated by C. B. Benedict 
(Proc. Amer. Phalos. Soo., Jan. 1939). The anatomical 
elemente concerned in the formation of the outer 
nose are considered and their histories in the fœtus 
outlined. Five abeolute measurements and eight 
ratios are employed for the purpose of statistical 
definition. A large series of measurements on persons 
from three to twenty. years of age and of different 
races were taken. Nasal height increases pari passu 
with stature; but becomes greater in boys than in 

ls. This sexual difference, which is widespread, is 
es lees ei the eee ody eee a 
on the average ; but also to the earlier differentiation 
of the nose in the female which is related to the 
earlier aasumption of maturity. The wide diversity 
of the shape of the nose in various races suggests 
that a number of different genes are involved in its 
development. Oomparison with lower forms suggests 
that the ontogenetic succession follows the phylo- 


genetic stepe. 


Determination of Histamine in Biological Extracts 


M. Rooma mn Sinva, of the Instituto Biologic 
8. Paulo, Brasil, has introduced a slight alteration x 
Code’s method for estimating histamine, whic 
permits a big reduction in,the final volume of tł 
extract (Argu. Inst. Biol., 9, 145; 1988). Oode 
method is a modification of that of Barsoum ab 
Gaddum. In this last technique, after removing tl 
protems by trichloracetic acid, and the asid by ethe 
the filtrate is boiled with hydrochloric acid for £ 
minutes and then dried in vacuo. The dry residu 
is extracted with hot aloohol saturated with sodiux 
chloride. Code has shown that the moet serious lo 
of histamme occurred in the extraction of the drie 
residue by aleohoL A extraction in Code 
method gave higher more consistent recoverie 
but the removal of an excess of salts that was possib) 
by Barsoum and Gaddum’s method is not posibl 
by Oode’s method. It is true that it was shown b 
Code that the salt content of extracts of the bloo 
constituents does not interfere with the reaction c 
the guinea pig eum to histamine; but in certai 
circumstances it may be very important to effect 
big reduction in the final volume im order to attai 
more accurate resulta. The following technique he 
bean devised: (1, 2) The filtrate, after precipitatio 


with trichloracetic acid, is boiled with one tenth c 


ita volume of concentrated hydrochloric acic 
(3) This boiling is carried out until orystallizatio 
of the salta begins. The water is also carefull 
evaporated, avoiding any deposition of solid cake 
on the wall (com gil TAEAE nes apd EEN E 
(4) A few o.c. 0 cent aloohol saturated wit 
sodium chloride A ed. Filtration allows a com 
plete removal of th itated salts. The filter » 
APEE rpaacs y with the same 96 per oen 
alcohol saturated with sodium chloride. (5) Tbh 
filtrate is dried in vacuo, the bydrochloric acid re 
moved by repeated additions of absolute ethyl alcoho 
and (6) the residue dissolved in a small volume c 
saline. The removal of the exceas of salts permits 

big reduction in the final volume of the extracts 
without, interferance with the guinea pig gut reactio 
for - This method is being used for deta 
mining the histamine content m (blood plasme 
E ee Ee 


Sex Determination in Melandrium 
H. E. Warmke and A. F. Blakeslee (Sotence, 84 
891-392 ; 1989) have studied the sex determinstio 
in polyploid forms of Melandrium produced by oo} 
chicme treatment. Plants of the chromosome com 
stitution 34 + XXY and 44 + XXXY are fertil 
males whereas 44 + 3X is a female. This mdicate 
that the Y-chromosome is active in sex determms 
tion, contrary to the situation in Drosophila. 1 
hrodite results from the constitution 4A - 
4X + Y. 37-5 per cent of the meiotic association 
in an XX YY complex consist of X — X and Y — J 
bivalents, and the remainder are chiefly association 
of 4 chromosomes. It is pointed out that a poly 
ploid sex mechanism of XXXX, XXXY is com 
parable in efficiency and survival value with that Db 
the diploid. ; 
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Eteen Years’ Research on Datura 


A. F. Blakeslee and A. G. Avery (“Co-operation 

Research’, Carnegie Institute, 501, 315-851; 
88) have summarized the data on 60,000 trisomic 
ants in Datura stramonium. The viability of the 
imary and seco trisomice differs widely, 
nging from 32-7 per cent for 2n + 23-24 to 3 per 


at for 2n + 19-20. The proportions of primaries~ 


cown by the related trisomios also varies, 
d this indicates that disjunction is not at random. 
ore unrelated primaries are given by primaries than 
ʻ* normal types, indicating that general non- 
sjunction is more common in 2n + 1 types than 
diploids. Double trisomiœ 2n + 1 + 1, however, 
ow a decreased production of unrelated primaries. 
stea of non-disjunction are different in different 
comosomes, and these are not correlated with the 
$ of chromosome. 


alorophyl! Deficiencies in Red Clover 


R. D. Wuru (J. Genet., 37, 440-458 and 459- 
1) has identified genetically eight genes for albmo 
xdlings and seven for yellow, chlorophyll-deficient 
‘hal seedlings in red clover. In addition, ten other 
zino and nine other yellow chlorophyll-deflcient 
pes were found. Linkage between some of these 
pes and morphological characters is demonstrated. 
and y, act both as embryonio and seedling lethals, 
aile the chlorophyll production of yay, varies greatly 
th the environment. 


‘bridization in Yeast 


O. Winge and O. Lausteen (O,R. Trans. Lab. 
risberg, 22, 337-352 ; 1939), continuing their work 
yeasts, have made several hybrids between various 
pes of yeast belonging to the species Saccharomyces 
dicus, S. cerevisia, S. Mandshurious, S. validus, 
gosaocharomyoes Priorianus. Two haploid spores 
> placed in a drop of a culture solution and allowed 

orm @ diploid zygote. It was found that five 
brids showed low germination (0-18 per cent) of 
> zygote, while six gave a germination of between 
and pie ne cant. The relationshipa of the parents 
ay therefore be determined. It is found that these 
ationships correspond to the properties shown by 
3 types m biochemical fermentation. ° 


b 
` 


male Reproductive Organs of the Toad 

Tm female reproductive organs of the toad Bufo 
marum, their cyclic changes, and the effect thereon 
the hypophysis, have been studied by Inés Lopez 
lombo de Allende (Inst. Physiol. Cordoba, Argen- 
a). The cycle of changes falls into three parte: 
period of rest from the end of summer to the 
lowing spring; a period of activity from the last 
rt of spring to early summer, and a period from 
er oviposition until the end of summer. Ths anterior 
tuitary factor induces ovolution and secretion of 
> glands of the Miillerian ducte. The influence of 
> hypophysis is complex, but on the full-grown 
ary it causes the larger ovules to be freed and 
charged, and this effect ıs produced in the isolated 
ary even if this be placed in the abdomen of a 
Je. Mammalian hypophyseal implants have no 
fuence. Homo-implants of the hypophysis induce 
ndular activity in the Müllerian ducta, but repeated 
planta result m degeneration. Hypophysectomy 
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induces involutive changes in the oviductsa. Sexual 
hormones of mammals produce no effect in this toad, 
which is somewhat remarkable in view of their striking 
effects in Xenopus lavis. 


Australian ‘Sooty Moulds’ 

Miss Ern.een E. Frsnen has recently published an 
important study of the ‘sooty moulds’ of Australia 
(Ann. Bot., 3, New Series, No. 10, 399; April 1989). 
After a critical analysis of previous investigations and 
a discussion of the taxonomy of these moulds, 4 
classification is proposed by which they are grouped 
according to the microscopic appearance of their 

wth. With the exception of ‘:richothyriscess, six 
falias are discussed. Capnodiaces and Chasto- 
thyriaces have therefore been amended. The 
geographical distribution of epiphytic ‘sooty moulds’ is 
considered in relation to temperature and humidity 
requirements, and from this it is suggested that 
the rarity of species of Capnodiaces in cool 
temperate climates may be due to the deciduous 
vegetation. A bibliography, four text-figurea and 
one plate are appended. 


Parasitism of the Pitch-Crust Fungus 

THe piteh-crust fungus, Ustulina vulgaris, causes & 
disease of the heart-rot type in troes of temperate 
climates. W. H. Wilkins has made several studies 
of the means of infection, and in the latest paper 
(Trans. Brit. Mycol. Soc., 23, Pt. 1, 66-85 ; May 1939) 
he concludes that conidia of the fungus are the most 
probable means of infection in Nature. They are 
produced in abundance, are easily dispersed, they 
germinate readily at the temperature of normal 
climate, and their germ tubes penetrate most kinds 
of timber quite readily. The author, moreover, came 
to the conclusion in an earlier’ paper that ascospores 
could not infect timber under natural conditions. 
The donidis are about 7:34 X 3u; they germinate 
readily between 5° C. and 30° C., and between relative 
acidities of pH 2 and pH 9. Oak wood is not readily 
penetrated, and the fungus seerns to ember green 
wood more easily than seasoned timber. The paper 
contains other details of spore longevity and germ- 
ination, and has adequately paved the way for 
further studies upon control of this particular heart- 


rot. 


White Mould Disease of the Daffodil 


THB Ramularia Valisumbross attacks the 
leaves of all varieties of Narciasi, and often assumes 
epidemic proportions in districts where daffodils are 
grown for flower production. Taxonomic characters 
and the life-history of the parasite have been studied 
by P. H. Gregory (Trans. Brit. Mycol. Soc., 23, 
No. 1, 24-84, May 1989), who also has a further 
investigation in progreas upon control of the malady. 
Sunken grey lesions appear on the leaves, and later 
produce conidia, which can re-infect other foliage. 
The fungus makes small aclerotia when the dormant 
period deprives it of the green parta of its host. 
Sclerotia have not been found in the bulb, and the 
organism appears to depend upon the production of 
conidia from sclerotia in spring, for re-infection from 
year to year. This fact should be important in control 
of the disease, for dead infected leaves could be 
removed. Isolation and re-inoculation experiments 
from conidia upon the leaves and from solerotia have 
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confirmed the essential features of the life-history. 
R. Valisumbrosæ was first described by Cavara in 
1899; but Cercosporella Naroissi, described by 
Boudier two years later, appears to be synonymous. 
Spore characters of the fungus warrant its melusion 
m either of the genera mentioned, but the retention 
of the earlier name is proposed in the present 
paper. 


Long-Wave Phase of Earthquakes 


CONTINUING his work on this phase of earthquakes, 
Stoneley. (Mon. Not. Roy. Astro. Soc., Geophys. Supp., 
4, No. 7, 562; June 1930) has made an analysis of 
the times of transit of the phase as given in the 
International Seismological Summary for fifteen well- 
observed earthquakes, and has shown that this gives 
a frequency distribution which is strongly double- 
humped. The maxima oorrespond to travel-rates of 
approxmately 0-420 and 0-467 minutes per degree, 
and these refer to the onsets of the Love-wave and 
Reayleigh-wave phases which are usually denoted by 
LQ and LE respectively. Significant differences in 
the relative frequency of LQ and LR in different 
shocks are shown to occur for earthquakes in the 
same epicentral region, and these seam to indicate, 
according to the author, differences in the type of 
dislocation at the focus. It is pointed out that the 
ratio of the velocities is 0-90, which is in fair agree- 
ment with the predicted ratio of 0-92. 


Scattering of Protons by Protons 


R. G. Herb, D. W. Kemst, D. B. Parkinson and 
G. J. Plain (Phys. Rev., 55, 998; 1939) have in- 
vestigated very carefully the scattering of protons in 
hydrogen for angles between 15° and 45° and proton 
energies between 0-86 mev. and 2-4 mev. Full experi- 
mental details are given in the paper. Rather elaborate 
work 18 necessary to determine the absolute scattering 
cross-sections for comparison with Mott’s theoretical 
calculations. The scattering at 15° agrees well with 
this theory for all energies, but at larger angles and 
high energies the observed scattering is much larger 
than the theoretical. It is 48 times aa big as the 
theory predicts at 45° and 2-4 mev. energy. G. Breit, 
H. M. Thaxton and L. Eisenbud (Phys. Rev., 56, 
1018; 1989) discuss the theoretical significance of 
these and other recent experiments on proton proton 
scattering. The odlculation of experimental correc- 
tions is discussed at length, and the results are 
then analysed in terms of the nuclear forces. No 
` evidence was found for a nuclear p wave, and 
& good fit was obtamed with an s wave and an 
interaction potential of ‘square well’ shape with a 
radius = ] x 6"/mo¥: 2:8 10! am. A potential 
curve of ‘Gaussian’ form could also be made to 
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bands. These were clearly and sharply differentiate 
and the edges of the single bands were visible. J 
the violet end of the spectrum the emission hee 
4200, 4050 and especially 3885 were the stronge 
members of the cyanogen bands. In the first to th 
fourth carbon bands (0,), approximate wave-lengt 
5635, 5540, 5585, 5129-5165, and 4685-4737, tl 
strong heads of these were largely responsible for tm 
yellow colour in the integrated light of the come 
In addition, there was an emission at about 4300 ar 
also an emission on the red aside of the first cark 
band. Ags the direction of dispersion and that of è 
tail are m close coincidence, little can be said abo 
the spectrum of the latter. Certainly, in acoordan 
with the usual experience ın cometary spectra, ti 
bands mentioned above in the spectrum of the het 
are absent in that of the tail, although the fir 
emission bands between 5635 and the red hrr 
of sensitivity of the plate is found agam in the ta 


Rate of Rotation of the Earth 


In a paper entitled “The Rotation of the Eart 
and the Secular Accelerations of the Sun, Moon a 
Planets” (Mon. Not. Roy. Astro. Soc., 98, 7; Mi 
1989) H. Spencer Jones derives important resulta f 
the accurate prediction of eclipses, if the tebul 
error of the moon’s longitude is known. It has be 
established that the fluctuations m the longitud 
of the sun, Mercury and Venus run closely paral! 
to those of the moon’s longitude, for which reason 1 
these fluctuations have been attributed to a comm» 
cause—a variation of the adopted unit of time pr 
vided by the rotation of the earth. The variations 
the rotation of the earth have been attributed to tidi 
friction, and also to changes in the moment 
inertia of the earth, due to some redistribution 
matter in ita interior. If in the moment 
inertia of the earth take place, the effecta on t 
longitudes of the sum, moon and planeta are E 
portional to the respective mean motions of the 
bodies. In the case of tidal friction, a change m t 
angular momentum of the earth occurs and. this mt 
be compensated by a corresponding change in t 
angular momentum of the moon’s orbital rotatio 
The effect on the longitude of the moon is too am 
to be predicted by theory. Obeervational data oc 
firm the view previously mentioned that the secull 
acceleritions are proportional to the mean motio! 
but the resulta for Venus do not cover a long enou 
period to determine the secular acceleration of th 
planét with great . It is interesting to noti 
that the effecta of tidal friction are leas at prese 
than the average effects over the past 2,000 yea 
In addition, de Sitter’s suggestion that large a 
sudden fluctuations in tidal friction take place r 
not been confirmed. The resulta obtained can 


explain the results with appropriate choice of summarized as follows: Let AL, Ab, Al, bet 


parameters. 


Spectrum of Comet 1939d 


A oomMMUNIOCATION has been received from F. 
Hinderer, Babelsberg, through Ztrkular der Astro- 
normachen Nachrichten, which describes the spectrum 
of this comet. Using the Babelsberg reflecting 
priamatic camera with a dispersion 240 A./mm. at 
the Hy line on April 184 20h 48™ U.T. and also 
at 21h 04m U.T. an extraordinarily fine detail of 
structure was revealed. Jn the head there was a 
continuous spectrum with very strong emission 


corrections required to the mean longitudes of t 
sun, Mercury and Venus, respectively, as given 

Newcomb’s Tables, and let T be expreesed 

centuries measured from 1900-0. A quantity 
defined as the fluctuation in the moon’s longitude, 
obtained from the moon’s observed longitude, 

which oertain oorrections for Brown’s Tables s 
applied. Then : 


AL = 1:00" + 2-977 T + 1-237 T" + 0:0747 6 
Al, = 4-90" + 13-087 T + 5-10" T* + 0:3108 
A= 2°26" + 5:89” T +- 2-007 T’ + 0-112 6. 
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KENYA’S PASTORAL NEEDS 


Y 1929, an agricultural commission under Sir 
Daniel Hall reported on the grave condition to 


ich certain native reserves in Kenya had been . 


tuced as a consequence of overgrazing and soil 
sion, and recommended an immediate reduction 
livestock and an increase in agriculture as means 
ecuntering & serious and Ing menace to the 
wtence of the country. In 1981, Sir Frank Stock- 
lə reported that an increase in agriculture and 
wequent reduction of area svailable for graxmg 
re accentuating the dangers of erosion. In 1983, 
» Kenya Land Oommiesion recommended an 
sension of the cropped area, using dry-farming 
thods, m order to mearease uction m densely 
pulated reserves. In 1936, Sir Alan Pim’s report 
Kenya directed attention to the danger of extend- 
; the cultivated area without suitable precautions 
ng taken to mamtam fertility, and to the absence 
any definite policy with regard to soil erosion. 
1987, both Sir Frank Stockdale and the recently 
pointed soil conservation ~offioer (Mr. O. Maher) 
oreased the view that the overworked land needed 
somplete and prolonged rest without which much 
it was irretrievably doomed. They further recom- 
mded the development and mtensification of agri- 
{ture to compensate for loes of production from 
sted’ land. : 
This summary of the recommendations of some of 
> consulting ‘physicians’ who have attended Kenya 
the last ten years of ite decline is given (in more 
tail) in Dr. Pole-Evans’s account of a visit/to the 
lony last year.* . It will be noticed that all the 
ver physicians recognized that the worst affected 
cts needed rest, but proposed to maintain pro- 
otive capacity by throwing an additional burden 
to other parta, that is, by extending agriculture. 
iat the productive capacity of the native reserves 
«st be maintained at a certain minimum in the 
SPR SEEN Pha uae 


immediate intereta of the inhabitants is the burden 
of these physicians’ argumenta. Dr. Pole-Evans is 
more forthright in hia recommendations. He is a 
South African ecologist who lacks the bedside 
manner of the official reporter or commissioner. He 
considers that the situation ia so grave that the 
complete rest which should have been given years 
ago is now bnperative and must be given regardless 
of economic and political obstacles, if a greater 
future disaster is to be avoided. The remedy he 

poses is simple on paper; it has been used time 
end again in listory to sect exhausted land ‘while 
keeping it under human control, and it has rarely 
failed. It consists in restoring the natural grass cover 
and utilixmg animals in suitable numbers to keep 
the grass in good condition. It means a general 
reversion to leas productive pastoral farming with 
greatly reduced stock in densely populated native 
reserves. Dr. Pole-Evans admits the value of supple- 
mentary measures of soil conservation—afforestation, 
terracing, strip-cropping, etc.-but they are practic- 
ally useleas unleas the foundations of native society 
are grounded in pastures. The population oan only 
support iteelf on a predominantly ral basis if 
administrative intelligence and action are conoen- 
trated on the problem of growing luxuriant grass on 
exhausted land in a semi-arid climate. The solution 
of that problem will demand all the resources of 
science backed by wise and far-sighted administration, 
and Dr. Pole-Evans’s report is a plea that the 
necessary help and encouragement of the right kind 
be given before it id too late. 

The report is depreasing in the extreme, but it 
carries deadly conviction. One wishes that it could 
be read and ita implications understood by every 
member of parliament. We might then get the 
beginnings of a Colonial policy which takes account 
of the harah—the very harah—realities of Nature 
that will determine policy in the end. ee 


THE-ROYAL SOCIETY OF CANADA 


_ ANNUAL 


“HE annual meeting of the Royal Society of 
Cansada was held at the University af Montreal 
the new Botanical Building during May 22-24. A 
ge attendance of fellows from all parts of Canada 
d an opportunity of seeing this splendid new 
velopment of a botanical garden in Montreal with 
laboratories, greenhouses and large park still in 
>) progress of completion as a works project financed 
civic and Government authorities and under the 
‘ection of Frère Marie-Victorin of the University 
Montreal. 
The presidential address was delivered by Dr. 
stor Morin, who spoke on “La Chanson Française 
travers les sidcles’’, with interpretations of songs 
the “Quatuor des Alouettes’. This addreas was 
xeded by the introduction of new fellows and by 
> presentation of medals awarded by the Society. 


MEETING 


The Flavelle Medal was awarded posthumously to 
the late Prof. J. Playfair McMurrich in recognition 
of bis distinguished work in anatomy. Dr. Wilfred 
Bovey received the Lorne Pierce Medal, and the 
Tyrrell Medal was presented to Dr. E. Z. Massicotte. 
A unique social feature of the ing was the 

I beld in the ballroom of the Mount 
Royal Hotel, at which the fellows and their wives 
were the guests of the City of Montreal This fanciful 
dinner-play was written by the president of the 
Society, Dr. Morin, as a reconstitution of the feasts 
given by the ‘seigneurs’ of olden times. Parodical 
rhymes on gastronomical subjecta adapted to the 
musio of well-known operas of the French repertory 
were sung by artista im cook's and maid’s oog- 
tumes, a8 the several dishes of the dinner were 
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At the conoluding general meeting, Dr. H. M. Tory 
was the new president of the Socie 


Section TIT (Chemical, Mathematical eg Physical 
Sciences) was held under the presidency of Prof. 8. 
Beatty, who delivered the presidential address on 
“Generalisation as a le of Mathematics’. 
Three new members were elected to this section, 
Prof a a Brocklesby, Prof. M. F. Crawford and 
erzberg. In ‘all, 120 were presented 
and the section split into the vies ii vinicnn 
to facilitate the giving of the papers during the time 
of the meeting. 

Prof. E. F. Burton spoke on a number of papers 
contributed by his co-workers, among which special 
mention should be made of the recent results obtained 
by Johns, Wilhelm and Grayson Smith on the flow 
and viscosity of liquid helium, in which it was proved, 
by using glass anana raning foods. 0-086 ea ts 
0:0036 am. in diameter and with lengths varying 
from 2 am. to 26 com., that normal laminar flow was 
obtained for He I with a viscosity of the order of 
10-* o.g.s. unitas, while for He I, the flow could be 
expressed as the sum of a laminar flow plus an 
additional preasure-independent flow. The laminar 
portion obeyed Poiseuille’s law and gave a viscosity 
of the order of 10-* o.g.s. units. The new electron 
microscope constructed by A. Prebus and J. Hillier 
and photographs obtamed with it high 
resolving power were described by Dr. Burton. 
Among the papers presented by Prof. J. A. Gray, 
one m collaboration with J. 8. Marshall and A. G. 
Wood contained resulta on the scattering of B-rays 
using metallic foils, which were in contradiction to 
those obtained by other observers using expansion 
chamber methods. Dr. D. O. Rose described an 
electromagnetic pick-up device used with a cathode 
rey eee! for investigating ‘vibrations -im 
aeroplanes during flight. A new method of observing 
the Raman effect in small amounts of liquid ‘with 
short exposure times was presedited by Prof. M. F. 
Crawford and H. L. Walsh. . 

A description of the methods now being used to 
determine the upper earth structure from data 
obtained ‘by registering the seismic waves from rock 


bursts Im mines was given by Dr. E. A. 
Hodgson. Other pepers on field resulta of geo- 
physical in ons were given by Dr. A. A. 


Brant, Prof. L. Gilchrist and Prof. D. A. Keys. The 
results of an analysis of meteorological data by A. 
Thomson showed that the average winter tem- 
ture was 4° F. warmer in Manitoba and Bas- 
tehewan for the period 1919-1988 than for the 
period 1884-1903, which was explained by the 
Increase in the temperature of the air-masases moving 
in from the Arctic circle. 

Among the fifteen papers presented by Prof. O. 
Mass and his associates, particular interest was 
taken in those dealing with the measurements of 
viscosity, escence, specific heat, density and 
solubility tions of various liquids and vapours in 
the critical temperature region. The influence of 
intense mechanical stirring on the temperature at 
which the disappearance of the meniscus takes 
place shows that a wide range of over-all density 
gives identical critical temperatures. Prof. B. W. 
- Bteacie presented eight parom Toe dealing with various 
aspects of photosensitized decomposition. Prof. 
R. H. Olark and his collaborators contributed four- 
teen papers, among which special mention may be 
made of the resulta obtained on activators of rymase. 
The plant hormones activate live yeast but have 
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little accelerating effect on zymin. Another paper 
interest was on the mechaniam of the flotation 
galena in the presence of xanthate which is appl 
in the mining industry in Cansada. Prof. H. Hibb 
spoke on the results obtained in his laborato 
carried out with various collaborators, on SERE & 


` other wood products. 


In the mathematical and astronomical Paes 
M. 8. McPhail and Prof. R. L. Jeffery spoke 
Stieltjes integrals with applications to fraotiow 
integrals. The profiles of hy Imes in # 
spectrum of H.D. 190078 by O. 8. Beals ande 
investigation mto the hydrogen line ‘contours in { 


spectra, of solar stars by K. O. Wright were given 
Dr. W. E. . Dr. A. V. Douglas, D. O. W. 
and D. E. described an investigati 


Guignard r 
on the profiles of hydrogen lines in two o 
Btars. i 

Prof. J. A. Gray was elected president of t 
section and Prof. J. K. Robertson secretary. 

In Section IV (Geological Sciences) the president 
addreæ by Dr. M. E. Wilson outlined the develc 
ment of ideas about the Canadian Precambrian æ 
discussed certain Precambrian problems. Highte 
Ree were eager ANN Two papers dealt w> 

ury, one by Dr. H. O. Cooke, in which sow 
new ideas about the general geology of the distr 
were given, and the other by Dr. A. B. Yates cc 
cerned with the ore ition. Dr. H. O. Gunni 
and J. W. Ambrose ou the resulta of five yes 
detailed investigation of the so-called Timiskamir 
Keewatin contact im Rouyn-Harricanaw Ar 
Quebec. The whole succession of voloanig a 
sedimentary rocks is apparently conformable a 
the investigations show the need for oomple 
revision of our conceptions of Archean strat 


graphy and structure in this part of the Canadi 
shield. 


The pelmontologioal papers inaluded descriptio 
of a Helderber fauna from the eastern townships 
Quebec by D. T. H. Olark, and some species of Ne 
Triassic ammonite by D. L. H. MoLearn. Dr. J.' 
Wilson presented an interesting paper on the Eske 
north-east of Great Slave Lake, N.W.T. T 
information was gained ohiefly from the study 
aerial photographs. 

Dr. H. W Fairbairn presented a paper on t, 
fracture hypothesis of quartz orientation in tect 

nites. ° Dr. M. B. Baker discussed the floor of t 
seeped rocks in Canada. 

The presidential addreas of Section V (Biologic 
Sciences) was delivered by Dr. J. M. Swaine 
Ottewa on “Scientific Research as the Key 
Progress in Agriculture’. 

The programme comprised seventy-two papers, 
which nineteen came before the medical subsectio 
and twenty-nine were botanical. 

Dr. N. H. Grace reported upon the relative phys 
logical activity of the members of a series of naphtb 
acids when applied to plant cuttings, showmg th 
those with an even number of carbon atoms in ti 
side chain are the more activé. Drs. E. Gord: 
Young and R. W. Begg found certain small prox 
tions of copper, calctum, magnesium, and iron to 
required in bacterial culture media. Factors affecti» 
stomatal movement in the dark were described M 
J. H. Whyte. That increased ility of tb 
host accompanies increased susceptibility to pa: 
sites and diseases in plants was shown by F. 
Thatcher. The importance of boron for normal c+ 
division, enlargement, and maturation in plants w 
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oribed by J. Q. Coulson and R. O. Lachance, 
le studies related to hardmeas of plants were 
orted, by Mers. J. Levitt and D. Siminovitch. 
B. Thomson discussed the structure of the pollen 
e of Austrotaxus and ite phyl tic significance, 
wing it to be a highly spec derivative of 
usual conifer type, and C. N. Haldenby described 
distribution and origin of horizontal resin canals 
Conifers. A series of papers by Frère Marie- 
torm was devoted to various taxonomic and 


‘ributional studies of the plants of Quebec and of , 


2, interesting contributions to the problem of 
¢ floras being made, particularly in papers by 
L. Roussear and Gauthier. 
n the field of genetics, a definite relationship 
ween sterility and chromosome segregation with 
coslocations was demonstrated in wheat crossed by 
P. Thompson, and the actual causes of failure of 
d-set in certain intergeneric oereal crosses 
‘6 degeri in another peper by the same investi- 
or. F. H. Peto gave an account of the auction 
Yertile amphibolypoid planta from sterile hybrids 
Triticum species, and A. Glaucum, by temperature 
l colchicine treatments, with cytological studies of 
processes involved. Certam chromosome muta- 
w in oats were shown by H. G. F. Sander to 
olve loas of all parte of one chromosome, and 
dies on the chromosomes of Trillium by G. B. 
ison and H. B. Newcombe gave data which cannot 
pene celeriac y Mice Pram E 
T but suggest a new partial hypo 
*eatures of the morphology Of a circulatory 
tem of Amia, particularly in relation to an air- 
ething mechanism, were described by V. O. 
mne-Edwards, and the presence of a vessel of 
‘tal nature connecting the hypophysis and the 
osothahnus in the frog was reported by E. Horne 
mgie. The latter also demonstrated wide and 
portant differences in the vascular richness tof 


NATURE 


297 


hypothalamic centres in the rat. Various studies on 
the white whale were reported by V. D. Viadykov, 
who also discussed sexual dimorphiam in the speckled 
trout. F. E. J. Fry had a paper on density of lake 
trout populations. An account of differential 
rates and of regeneration in the hind limb of the 
frog was offered by A. Emerson Warren. A stady of 
temperature relations of the numerous species of 
midges (Chironomidss) occurring in @ lake was 
described by R: B. Miller. 

`B. P. Babkin and associates showed that ergosterol 
and parathyroid hormone effect gastric secretion in 
the dog chiefly by depressing ite nervous phase. 
Early ceasation of growth in rata on a rich fat diet 
was found by R. G. Sinclair and traced to the 
or suppression of synthesis of essential fatty acids. 
The effect of guaiscols on the respiratory 
was described by E. M. Boyd. Authentic noto- 
chordal tissue in a dermoid cyst of the ovary was 
reported by J. L. Riopelle. The structure and 
development of certain renal tumours led P. Masson 
to believe that the metanephros is not mesodermal 
but is derived from the neural crest; while his 
associate, P. Simard, found a constant neuroinsular 
complex in the mammalian & tus. Drs. A. Scott 
and A. M. Fisher gave an account of the effecta of 
certain chemicals ın inactivating insulm and showed 
by moving picture film that each insulin crystal has 
two parallel square surfaces relatively close together, 
connected by four oblique quadrilateral surfaces. 
James Craigie showed that the Guarnieri inclusion 
bodies are probably not the intracellular colonies of 
a virus. The chemotactic attraction of staphylococci 
for leucocytes from mouse spleen was found by J. W. 
Stevenson and G. B. Reed to vary inversely with 
pathogenicity, while Alma Howard reported an 
inverse relationship between chiasma frequency in 
chromosomes and susceptibility to mammary gland 
carcinoma in mice. 


THE AGRICULTURAL EDUCATION ASSOCIATION 
ANNUAL CONFERENCE AT BELFAST 


“HAT science can do much to help eee 
was the theme of several speakers at the Annual 
aference of the Agricultural Education Association 
ich was recently held at Belfast. Both Lord 
agavon (Prime Minister) and Sir Basil Brooke 
inister of Agriculture) referred with pride to the 
ueverments of the Education and Research Divisions 
the Northern Ireland Government at the official 
aner of welcome, and reiterated the opinion that 
ication, both general and technical, is a sound 
restment. The Association, which met under the 
irmanship of Mr. W. B. Mercer, had a long pro- 
„mme of ecientific papers, interspersed. with visita 
the Agricultural Research Institute at Hills- 
cough, with ita ental farm of 500 acres, 
> Plant Breeding Station and-Veterinary Research 
boratory at Stormont, and farms of the Irish Peat 
velopment Compeny at Maghery. 
Dr. H. H. Corner directed attention to recent work 
‘pine’ disease in , which he declared was 
valent in the of Scotland, the border 


t 


counties, parta of Wales and in: Devonshire: ‘Pine’ 
is an anemic disease due to a condition in 
which the iron of the food cannot be utilized by the 
blood : the presence of numerous parasitic intestinal 
worms is @ secondary condition. Foll the 
success of Underwood in Australia, who in 1934 
showed that cobalt was the potent element in the 
utilization of iron compounds in enzootic Tosraeus, 
cobalt was tried in the treatment of ‘pine’ in the 
Cheviot region with great success. One ounce of 
cobalt chloride sprayed into and well mixed with one 
hundredweight each of steamed bone flour. and 
common salt, provided an easy means of preventing 
the disease, for the mixture could be set out in boxes 
for the animals to eat whenever they felt inclined. 
The cost was twopence a sheep per year. 

Mr. James Mackintosh, as result of two years 
experimental work with numbers of cows in 
the south of England, suggested that á 20 per cent 
reduction might safely be made in the amount of 
protein now being fed to dairy cows. He suggested a 
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Ld 
standard of 0:5 Ib. protein equivalent per 10 Ib. of 
milk of average quality as a safe standard for farm 
practice. 

Prof. R. G. Baskett, in a dealing with 
the firmnees of fat in bacon pigs, stated that the 
back fat of pigs receiving de-germed maize meal had 
a significantly lower iodine value than that of pigs 
receiving half their ration m the form of maize meal. 

Mr. H. Trefor Jones, in a paper on smoke pollution, 
said that in a town the size of Leeds domestic 
chimneys alone contribute to the atmosphere the 
equivalent of nearly a ton of sulphuric acid per acre 
per annum: in the industrial districts of the West 
Riding of Yorkshire, however, the sulphurous fumes 
are contributed chiefly by industrial chi and 
smouldering pit heaps. Most of the damage to crops 
is done during the dormant season: winter-sown 

like wheat and winter vegetables are the chief 
rere, whilst it ie unsafe to spray potatoes with 
copper p tions even under conditions of mild 
pollution. In confirming or disproving cases of alleged 
amoke damage, and in explaining differences in pro- 
ductivity of the various of affected fields, the 
estamation of the sulphate content in the soil had 
proved very useful. hate figures in excess of 
0-020 cent for | and 0:080 per cent 
for le land indicate amoke pollution. 

- Prof. 8. P. Mercer had a good word to say for 

Yorkshire fog grass under certain conditions in 


NATURE 


AUGUST 5, 1939, vor 14% 


Northern Ireland, advocated shorter leyse combi 
with August sowing, and stated that rushes coulda 
very largely controlled by two cuttings a year 
two succesive seasons. Dr. A. E. Muskett descri» 
a laboratory method which allows seed disinfectes 
to be tested for efficiency in ten days at any tims 
the year. Radiation for 20 minutes with a qu: 
mercury vapour lamp is used to promote sporniat 
of the fungus, thus making easier the examinat 
of the seeds at the end of the teat. Dr. J. Car 
stated that until recently eelworms had not bee 
serious pest in Eire, but that root eelworm of potat 
was spreading and that the bulb strain of Angustlat 
dipasar was beginning to attack onions, a crop wh 
during the last few years had undergone a remarks 
morease in Rire. Mr. R. Chamberlam deserrbed 
extraordinary but succeasful measures adopted 
Northern Ireland to stamp out the chrysanthem 
midge, measures which included the scheduling 
an ares within which no living chrysanthemum pl 
could be kept, and the intensive inspection of 


. premises in the area. 


Other read at the meeting included c 
tributions on aspects of education by Mr. 8. J. Wn 
and Mr. J. Getty: a paper'on the flax-grou 
industry, by Mr. W. J. Megaw, peat land recla 
tion, by Mr. J. ©. Baird, and a general acco 
of the agriculture of Northern Ireland by Mr. 
Morrison. 


UNION BETWEEN HOST AND PARASITE IN 


HIGHER 


N this subject, Schumacher and Halbsguth have 
O recently published an interesting and sugges- 
tive paper’. Their observations are based on 
extensive studies of species of Ouscuts and Orobanche 
on a wide range of host plants ; with the union of 
Cuscuta and ita host, particularly, they have made 
use of techniques which permit the recognition of 
protopldamic connexions, usually freezing the material, 
cutting on the sliding microtome and then trans- 
ferring immediately to iodme potassium-iodide solu- 
tion. Afterwards the walls were swollen and the 
connexions stained by a modification of Meyer's 
pyoctannin method. 

Tn al cases they find (contrary to some earlier 
observations of Mra. Thoday*) no direct connexion 
between the sieve-tubesa of host and parasite; the 
gieve-tubesa of the parasite, indeed, are not found 
differentiated in the close neighbourhood of the point 
of union in the haustortum. From the haustormm, 
in Cuscuta, hypha-like ċella ramify from the ETE 
penetrating the phloem tiasue ; where these end 
in the Pohod of a sieve-tube they may 
develop a oomb-like expansion of which the teeth 
close on the sieve-tube, so that these cells make very 
good contact with the sieve-tube, of which the wall 
is often much compreased. In the walls of these 
hyphæ, which are rich in protoplasm and often multi- 
nucleate, very numerous plasmodesma-like structures 
are found which seem to end free on their surface, 
but these ‘plasmodeama’ are never found on the comb- 
like enda, which soem definitely constructed to facilitate 
exchange between host sieve-tube and parasite. 


PLANTS 


prominent, usually single, nuclei ; these cells mult 
rapidly, they surround and oompreas and fin 
obliterate many of the sieve-tubes ; but the sieve-t 
up to the point of obliteration remains full of conte 
and presumably continues to transfer material f» 
host to this secretory type of haustorial tissue. 
The authors conctude that their observate 
suggest that the transfer of food from host to para 
must take place across the walls of contiguous o 
the permeability of host sieve-tube presuma 
in ing, whilst the absorptive properties of 
haustorial secretory tissues may also be scoentus 
at thô point of union. The distribution of the pr 
plafmic connexions suggests that food transfer is 
their role. It is argued they may help the invadi 
haustorial cells to oriantate themselves in the host a 
in accordance with such perceptive functions, 
authors record the presence of similar structures 
the outer wall of epidermal cella, notably of tend» 
But their suggest that these structures 
rather large for typical protoplasmic connexions + 
it must be left for further work to clear up 
possible correlation of these epidermal features v 
plasmodesma ot, on the other hand, with the w 
secreting channels described by Dous and Zieg 
speck’. These vertical wax-secreting channels + 
deserve further scrutiny in view of Madeleine Mey 
observations‘ that the wax distribution suggests 
movement along horizontal channels in the cutini 
layers of the outer wall. 
1 Jahrb. wiss. Bot , 87 (2/8), 324-855 (1088). 
* Amm. Bot, (1011). 


In Orobenche these hypha-like cells are usually- * Bot. Arokiv., 19 (1027); 90 (1088). 


replaced by a densely plaamatio tissue, with 


‘ Proteplarmas, 30 (1038). 
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NEW FORENSIC SCIENCE 
_ LABORATORY 


“HE new Home Office at Preston 
_ was opened on July 27 by Mr. A. L. Dixon, 
wistant Under-Secretary of State of the Home 

t. The staff and t are provided 
' fhe Home Office, which also meets the running 
sta during the initial-period. The accommodation 
s been provided by the Lancashire Standmg Joint 
«mmittes. The Laboratory will serve the North- 


The new Laboratory is conveniently arranged on 
e floor. The administrative oios. aro arranged 
a central hall, from which the various laboratory 
ztions are readily aoceesible. The Laboratory is 
emished with modern equipment for carrying out 
emical (including microchemicel), physical and 
ological investigations. There is also a fully 
uipped photographic section, including apparatus 
ac microphotographic work. 
This is the fourth laboratory to be established, 
hers being at Birmingham, Cardiff and Nottmg- 
m. a Ao eat 
work which would satisfy all general requirements, 
ıt it would be impossible to equip each laboratory 
cover every possible case. This aspect is, however, 
gely met by giving each laboratory some special 
ction, and in the case of the laboratory at Preston, 
e provision for dealing with chemistry problems 
made as complete as is reasonably possible. Thus 
r reciprocal arrangementa between these forensic 
ience labdratories (and in special cases oertain 
overnment laboratories) it is posable to oover 
actically every phase of the work. 
The principal function of the Laboratory is to give 
sientific assistance in the detection of crime to the 
‘lice in the area served by the Laboratory. The 
slice, however, have no control over the work 
hich goes on in the Laboratory ; tbat work is solely 
ider the control of the Director. He has only one 
ing to do—to find out what the various specimens 
ibmitted (and in some cases his observations at the 
ene of crime) reveal from the scientific point of 
aw. It may well be that the results completely 
gative the police case and favour the defence. That 
no concern of the Director; he will state his find- 
€s, which will be available to both sides. e 
In addrstion to the purely laboratory work, «it is 
art of the work of the Director to organize courses 
instruction which are available to the various 
stective forces in the area. This course includes 
«9 careful collection and preservation of materials 
be submitted to the Laboratory for examma- 
on. 
The Laboratory, therefore, includes a museum in 
hich exhibits from various typical crimes will be 
diected and used for instructional purposes. 
tthough the new buildings have only been recently 
ned, the Laboratory was first started in September 
#88 in rary premises with Dr. J. B. Firth as 
cector, in this interim period on no leas than 
10 occasions have materials been submitted for 
amination and some 556 exhibits examimed. These 
ures themselves will indicate in some measure that 
e new Laboratory with ita more complete staff and 
quipment will be a great asset to the area which it 
designed to serve. 
J.B. E. 
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SCIENCE NEWS A CENTURY AGO 


Drainage of Lands by Steam Power 


Tua Gentleman's Magasins of August 1839 contains 
the following information: ‘The drainage of land 
by steam power has been extensively adopted in the 
fens of Lincolnshire, Oambri Bedford- 
shire, and with immense advan . A steam engine 
of ten horse-power has been found sufficient to dram 
a district comprising a thousand acres of land, and 
the water can always be kept down to any given 
distance below the plants. If the rainfall is excessive, 
the water is thrown off by the engine ; if the weather 
ia dry, the sluices oan be opened and the water let 
in from the river. The engines are required to work 
four months in the twelve, at Intervals varying with 
the season ; where the districts are large, the 
of drainage by steam power is about 2s. 6d. per acre.” 


The Travels of. J. D. Forbes in 1839 


` EARLY in August 1839, J. D. Forbes returned to 
Edinburgh aftar spending three months in south-east 
France, Switzerland and, Italy. On his way south 
he visited Paris, meeting Arago, Cauchy, Ellie de 
Beaumont and Niepoe, and was particularly interested 
in Daguerre’s pictures. He then travelled south by 
way of Dijon, Chalons and Lyons on the way to the 
t of Ardéche. From Montpezat he wrote 
of the district that “in a geological sense it is interest- 
ing in the highest degree, and I have four or five 
craters, just as well-defined and as recent-looking as 
Vesuvius, within a day’s walk. . . . There are deep 
granite valleys divided by serrated mountains, 
through which here and there a cindery volcano 
thrusts his roasted head, while the valleys are clothed 
with chestnut and mulberry trees in the most ex- 
quisite manner’. On July 5 he made an in tion 
of a meteorite which fell on June 15, 1821, “one of 
the very few which have fallen so near to intellegent 
spectators as actually to endanger their lives”. 
From the volcanoes of Auvergne, Forbes proceeded 
to Marseilles and then turned north to explore the 
little- ted around Monte Viso on the 
borders of Piedmont. He visited the village of St. 
a ee ee 
Europe, except that of Soglio in the Tyrol’’, and 
attempted the cairouit of Monte Viso. From these 
excursions he returned to Grenoble, and then having 
visited a brother at Geneva he travelled through some 
of the unknown valleys to the douth, and then by 
way of Cogne and Ponte he reached Turm. On 
August 2 he visited the astronomer Plans, ‘‘over- 
whelmed with official engagements”, and on the 
following day the geologist Sismondi. 


Kent Zoological and Botanical Gardens 


On Thursday, August 8, 1839, “a party of citizens 
visited this delightful spot in a steamer, when about 
650 gentlemen and ladies were regaled with a dejeuner, 
under a spacious pavilion erected in the gardens for 
the oocasion. . . . The are those at Rosher- 
ville near Gravesend. This piece of land, or the greater 
portion of it, consisting of seventeen acres, was taken 
Into its hands by a company of gentlemen more than 


-a year since, and by then it was made the object of a 


most extensive plan for the securing of ita natural 
beauties and adding to it new and unusual attractions. 
. . . Clever use has been made of the excavation 
into the chalk cliffs . . . a further advance in the 
valley conducta to the botanical beds where it is 
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intended to cultivate the rarest planta and flowers 

which the climate will allow. . . . Immediately 

next the perpendicular oliffs of these two divisions 

ents are to be made and are now in 

progress for the reception of wild beasts, birds and 
sea-fowl, eto.” (Mechanic and Chemest.) 


Thomas Tredgold Ea 

TRapGaoLtp, one of the founders of 
theory and the author of the well-known Sanus 
of civil engineering embodied in the charter of the 
Inatitatior of Givil Engineers, died in January 1829 
‘at forty years of age, worn out by his exertions. 

On August 10, 1839, the Mechames’ Magasine 
said, “To architects, engineers and persons concerned 
in any department of building the name of Tredgold 
must not only be familiar, but likewise respected 
and valued,.and it is presumed not lesa: so by 
many individuals in the higher walks of life. To 
all such it must be a matter of painful interest 
to be informed that the family of such a highly 
gifted man and martyr to science, consisting of an 
aged mother, two daughters in extremely delicate 
health, and a son of abott thirteen years of age, 
are in very d dent circumstances: His friends 
have long cherished the hope that long before this 
time—for it is now ten years since his death—their 

situation might have attracted the favourable notice 
of government; but as this has not been the case, 
Mr. Habershon, one,of his early friends and his 


biographer, with John Donkm, Esq., his joint’ 


executor, have commenced a subsoription in further- 
ance of this laudable object.” 


Discovery of a Mammoth’s Tusk 


Tus issue of the Atienanwn of August 10, 1889, 
states that at a meeting of the Bristol Philoao- 
phical Society ‘Dr. Farrbrother exhibited the tusk 
of e mammoth which had been found on the Ime 
of the Great Western Railway, near the spot where 
the city boundary croases the line ... in the 
lower part of a bed of gravel which reposes upon 
red sandy aod marly beds, forming a part of the 
‘New Sandstone’ formation. Its length is 
about 54 feet, its circumference varying from 21 to 
10 inches. It is curved in a form nearly circular 
and occupies an arc of about 140 degrees. Mr. 
Stutehbury supposes it to be a part only of the 
original tusk; which was probably 9 feet in length.” 





APPOINTMENTS VACANT 


APPLICATIONS ars invited for the following appointments, on or 
before the dates mentioned : 


irene nae Ma Ordnance Board, W oolwieh-—-Becretary 
i e gre T Ae AAN, VEA DORDE ADDE 
1/8 %.3) (Augost 11). 

ae gona nder-Searstary of 


Ge Ae oy Sa Se Square Howe, Berkeley 
Square, W.1 (quotang Ko ) (August 11). 


(Malis) m the Meteorological 
oi Air Minustry, Adastra! 


ASSIWTAET RGQANIO OSMNINTRY—~Regwtrar, Univar- 
sity Collage of the South Wet, Bretar (Att 19) 


Scie AAA union College, tien r ee a 


eT ce ee Uae Oe ones Office of 
eT a Ay. Union of South Trafalgar 


MIVERACTY HAIR OF CHNMIRERY ab the Royal Cancer Oanoer Hospital 
(Frey Academie Unrvermty of London, Sonate Home, 
(Beptember 15}. 
Asereran? Mwaornee for yen Public Works Servier 
Gees a Cokie A Millbenk: BW 1 (quoung SAD, 
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REPORTS AND OTHER 


PUBLICATIONS 
(not tnobeded ta the monthly Hooks Supplement) 
Great Britain and Ireland 


University of Bristol, The Annual Report of the 
cultural Researoh Mational Fruftt and Institu 
2065 -4-0 plates. (Bristol: The 


nen Annual oe of the Safety 
Pp. { iss tio" pls 

v 
net, 


The Bronze Axe’ the Seven Stages of its oe Brie 
"Aes Aid Jn be Toot Walker (Booklet No. 3.) Pp. 30 ae 
Memoranda. Xo. 1843 3081): -Sepermenta the 
0. o t» 
paak Plate. By A. A. Hall 
G steno Hislop. Pp 27 Prag Ant Ko. 1855 (8676): g 
Riveted Wing m the Arr Tunnel. By D. w t 
4. ¥ Brown. .4, Gd. net, No. 1867 (8552): A Pomible Forn 
High Bpeed Water Ohannel. By A. W. Pp. 0. ls. 6d, » 
(London : HUM. Stationery Office.) [ 
tific the Royal Dublin Vol 22 (N 
No.15: Leaf Movement on Ratewse of Sap Tension. 
Dixon and J. 8. Bariso. 190 plate 4. ls. VoL 22 ( 
Heian faite J. Realty aD. ¥ kelly Pp. 181-186. 
on and D., F. i - 
Vol. 22 (N.8.), Ho. 17 Part 7: Water D 
in Peat W Iventa, By J. Reilly, D 
ele and Oe aa ‘Bp, 187-104 üd. (Dubhn: 
and Oo., : and Norgate, Lid ) 
Other Countries 
meager ENE lc eps yap Mappa pata Ait ae a 
Report cting Director of Agriculture for y $. Rod 
Pp. DB. (Colombo'’ Gorernment Record Offios.) I f: 
Indan Forest Records (Mew Series.) Silvecultture, Vol 3, No 
a Study of the Soils in the Hill Areas of Kashmir, an In 
of Boul under Deodar, Bloe Pine, Silver Fir and Chir. 
B. O Moon Pp. 103-262. pen of cations) 1 
ial edd 2a. Od. [l 


ario anne ail and aA CF bo bo? Be on phe 
Oentres tn Dec. +37°. Pp. orvih +198 Nuar 
Observatory.) i15 rupees; 2Oe. nei. [: 
Annales scientifiques de ’Untvwerstt4 de J pe» 
ee phym. chime), Tome Année 1030. Fascec 
al Ke 240, “Hatclou $ 608, (Eene 
25, Année 1 Fzsotouls 1. Pp ARETE 


A through the N Building of Mellon Institute. Bao 
edition. vi+20. (Pittsburgh, Pa.: Mallon Institute.) p 
y8, (8 


Department of tbe Intetior: Offtos 
Bohool, Leafies No. 51 :, Know your School Chik. 
pet. Pp. d +18. (Washington, D.C... Government 


Oawtbron x New Yeeland. Annual 7 
Pp. 35 5 Geen Ontario} aided 

m the 
ig a EY ann Bo Sonia 


Off: 
[i 


ctaroptors e, the Mirt 
and Corixidae). „By Harry Gardner Bart Soa ee “ 


o Garden Record. Vol. 28, No.8: The Rose Gan 
Botanio Garden By Montague Free. (Guide No. 
™ Brooklyn, , N.Y.. Brooktyn’ opens 
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SATURDAY, AUGUST 12, 1939 


CONSERVATION OF ANTIQUITIES IN BRITISH 
DEPENDENCIES 


HE Trustees of the British Museum (Blooms- 
bury) are to be congratulated on the acquisi- 
lon of the remarkably fine bronze head from 
outhern Nigeria, to which reference was made in 
[ATURE of July 15, p. 106. Not only is this an 
utstanding example of the highly developed 
rtistic producta of early West African culture, but 
Iso it belongs to a class of objecta to which 
dditions available for study in Europeen ocollec- 
ions are likely to be restricted in number in 
ature. Since the beginning of the century, and 
rising possibly in a great measure from the 
sublication of the bronzes and other artistic 
sbjecta from Benin in the Pitt-Rivers collections, 
aterest in and appreciation of the merits of the 
‘arious schools of sculptural art native to African 
malture has increased rapidly and become wide- 
pread. In consequence, a number of charagteristio 
xamplee, and many of exceptional merit, have 
een brought to Europe by collectors. During 
he pest twenty years it has been known 
hat bronze heads of remarkable character have 
sen found from time to time in the course of 
xoavation at Ifé in the Yoruba country of 
southern Nigeria; but the discovery there in 
{938 of a number of such examples of the artistic 
kill of an ancient and forgotten people, of which 
his British Museum acquisition is one, haa 
juickened interest in these and similar objects 
f “high antiquity, artistic merit, and uncertain 
mltural origin”, and as a result has induced those 
n authority to take steps to secure that West 
\frica should not be denuded of such- interesting 
and impc ‘rtant relics of ita past. 
In January 1939 the Government of , Nigeria 


made an Order in Counail enabling the Governor 
of Nigeria to control the export of antique African 
soulptural works of art; and since then the 
native authority of Ifé has taken action to protect 
the antiquities in the area under its administration. 
Such interest on the part of a native administration 
suggesta that the subsequent action of the Seore- 
tary of State for the Colonies, announced in “The 
Colonial Empire” (the statement recently issued 
with the estimates for 1939) by which he has 
instituted inquifies with a view to the enactment 


` of legislation throughout West Africa to secure 


the protection of indigenous African objecta of 
ethnological import or msthetic interest, will 
receive strong backing from a quarter which 
might not have been anticipated. It should ensure 
that any legislation which may be framed as a 
result of the inquiry will not become a dead- 
letter. 

It is mteresting to note that the Colonial Office, 
which frequently in the past has been accused of 
inertia when matters of moment to the scientific 
pursuit of pultural studies have been at stake, is 
now ready to give due heed to their interest and 
importance when attention has been directed to 
them. In Mr. MacDonald’s own words: ‘Wherever 
such discoveries have been made His Majesty’s 
Government has a keen interest in reveal- 
ing them, and in preserving them, both on 
account of their scientifio and historical value 
to scholarship, and an account of the sus- 
ceptibilities of the local people, who naturally 
tend to regard these evidences of their cultural 
origins with reverence and prid9’’. 

It is in accordance with this policy that the 
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study of antiquities is fostered and their oon- 
servation has been taken actively in hand by the 
authorities in several of the dependencies under 
legislative enactmeht. In Palestine, for example, 
which for the student of early racial and 
cultural history, apart from ita bearing on the 
origins of the Christian religion, now holds a 
foremost place among the regions of major interest 
and significance for scientific research, not only 
does the Government direct the course of investi- 
gation by the exercise of ita authority, acting under 
skilled advice, but also through the Department 
of Antiquities is itself engaged in investigation. 
In addition to the archwological work which 
has been carried out under licence, the study of 
the past history of Palestine has benefited by the 
activities of the Department of Antiquities in the 
field. 

The importance of Palestine in the historic 
development of modern civilization naturally tends 
to attract to it investigators from outside, drawn 
from all parts of the world; and Jerusalem, 
equipped as it is with University, Antiquities 
Department, and the headquarters of several 
national schools of archsological research, since 
the War, and sinoe the termination of the British 
mandate in Irag, has become by far the most 
important centre of archwological interest under 
British jurisdiction. It is, however, by no means 


the only one ; and if it were only possible to ensure , 


more adequate financial provision, both Malta 
and Cyprus in their respective fields of archwo- 
logical amd historical interest might make a fair 


bid to become not unworthy rivals of the Holy ~ 


Land. In Malta in particular, remarkable pre- 
historic remains and culture present a number of 
problems to the archseologist, which still await 
solution. Here a notable step in advance has been 
taken by the foundation of a professorship in 
archeology at the Royal University of Malta, 
which it is hoped, in the words of Mr. MacDonald’s 
report, “will prove a starting point for a more 
exhaustive development of Malta’s archeological 
wealth”. A survey of the monuments of the 
island is projected. This is-a measure which has 
been too long delayed; and although the Visitor 


to the island, who views the remarkable pre- ` 


historic structures which form one of ita attractions 
and examines the archsological collections in the 
Museum, will appreciate the devoted service to 
archmological studies in Malta over many years of 
the late Sir Th. Zammit, the net result for the 
discerning is an uneasy feeling that too little 
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support has been given to the investigation of 

culture that in ita way is unique. It is indeed t 
be hoped that a better day is dawning. M 
MacDonald announces that the. curator of th 
archsological section of the Museum has been os 
study leave in Europe, and after working on sits 
in England is proceeding to Rome and Athens. 

Cyprus, an island rich in historic association 
as it is m antiquities, has in the past been mue 
hampered by financial considerations ; and thes 
notwithstanding assistance from private source 
interested in the past history of the island, hav 
not been entirely overcome. The work of th 
preservation of the ancient monuments of Cypro 
nevertheless continues. In addition to the amoun 
spent from the funds of the Government of Cypru: 
generous assistance has been given towards thi 
work by Lord Mersey’s Cyprus Committee and b 
the Carnegie Corporation. Among the mor 
important of the monuments to which attentio 
has been given are the Castle of St. Hilario» 
Bellapais Abbey, and the fortifications of Fama 
gusta. In this work the Cyprus authorities hay 
had the co-operation of the Office of Works, a 
official having been seconded from England to th 
Cyprus Department of Antiquities as superir 
tendent of works, who has trained a Cypriot 
official to undertake this function after his ow. 
return to England. 

In the conservation of antiquities, however 
anything approaching safety is to be won only & 
the price of constant vigilance. In this connexion 
it is interesting to find that in Antiquity of June 
the editor, in directing the attention of his reader 


“tO a communication from Mr. Stewart Perowne 


dealing with two ancient city sites of remarkabl: 
archwofogical interest examined by him in th 
Aden Protectorate, urges strongly the need fo 
the appointment, without delay, of a Director oœ 
Antiquities for the Protectorate. He supports hi 
argument by reference to the importance fo 
archsological studies of this area, as indicate 
not only in the results recorded by Mr. Perowne 
as well as those obtained by Miss G. Caton Thomp 
son, Miss E. Gardner, Miss Freya Stark and others 
but also by pomting out the imminent dangers o- 
spoligtion, if future exploration is not properl> 
supervised, and adequate measures are not take» 
to protect the monuments and house the smalle 
finds of archsological research. There can be ne 
question that the editor of Antiquity is right ir 
thinking that archmological opinion in Grea 
Britain is with him in this matter. 
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“he Plough-Up Policy and Tey Farming 
ty Prof. Sir George Stapledon. Pp. 170. (London : 
‘aber and Faber, Ltd., 1939.) 2s. 6d. net. 
[= alternate husbandry system of farming has 
been widely practised in the parta of Britain 
ith high and well-distributed rainfall for many 
‘ears, but ita spread to the more southerly parta 
f the country has been very slow. Until wild 
white clover seed and basic slag became available 
n sufficient quantity and at reasonable prices ley 
arming was not, in fact, suitable for the drier 
listriota, because of the slow establishment of 
he leys; it must be remembered that it is only 
turing the last twenty years that these commodities 
ave become readily available. There have been 
many advocates in recent years for the wider spread 
ef alternate husbandry; but the leader in this 
ampaign has undoubtedly been Sir George 
jtapledon. Now that the movement has suddenly 
eceived the great stimulus of the Government 
ubsidy for ploughing up pasture and derelict land, 
b is only fitting that he should issue a statement 
sf the case for ley farming and a description of the 
aethods necessary for success. This book covers 
he ground admirably, for not only are the wider 
«pects discussed but also details of manuring and 
‘ultivating, seed mixtures and seed production, 
wen rabbits and moles and all the new problems 
which present themselves to the farmer adopting 
alternate husbandry. 

Great emphasis is placed throughout the book 
m the building up of fertility. This indeed may 
>e said to be the central thesis, and it makes the 
work especially valuable as a corrective to ideas 
very generally prevalent. The Government stibsidy 
8 clearly an emergency measure, designed to render 
4 greater area fit to carry arable crops if the need 
ihould arise ; the object is to persuade the farmer 
so take the first step towards cashing the fertility 
which may be stored up in land which has not 
yarried arable crops for seven years or more. If 
the land has been under good grass, including a 
lue amount of clover, and has been sufficiently 
rrazed over a long period it will certainly be in a 
fertile condition ; but much of the area that will 
be broken up is in a semi-derelict state and is in 
no form to produce good arable crops. It may be 
that Sir George Stapledon has devoted less of his 
book to the former class than ite area merits, but 
most writers and speakers do the reverse, 80 that 
this work will do much to restore balance to the 
general view of the problem. Sir George Stapledon 
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is an unrivalled authority on the farming of the 
poorest types of land, and he looks further ahead 
than the immediate future; he does not think so 
much of producing human food from accumulated 
reserves (which may not exist) as of the steady 
improvement of the land. Thus he does not urge 
the immediate growing of corn on poor land, but 
the sowing of short leys, including crucifers as well 
as grasses and’ clovers; he insists particularly on 
the value of Italian rye grass for grazing in the 
early stages of improvement. . _ 

It might be thought that the plough-up policy 
will find ite greatest scope in the grassland districts, 
but there the equipment and knowledge for arable 
cultivation are sadly lacking: in the drier, eastern 
half of the country facilities already exist and 6 
wide extension of ley farming may be expected. 
Most of Sir George Stapledon’s work has been done 
in the weet and some modification of methods may 
be desirable in the east. Aberystwyth has achieved 
great fame by ita breeding of new strains of grasses 
and clovers ; but the suitability of all these strains 
for drier conditions has not yet been adequately 
tested. The seeds mixtures recommended in this 
book, however, do not consist solely of the new 
Aberystwyth strains, the general advice being to 
blend them with the cheaper commercial strains. 
Where there is adequate rainfall the sowing of long 
leys on bare ground, rather than under a cover 
crop, is sound practice, convincingly demonstrated 
by wonderful examples of new leys at Cahn Hill 
and elsewhere ; a luxuriant growth of leafy herb- 
age is obtained in the first summer and it cannot 
be said that a year has been lost. But in a droughty 
summer, such as is common in the east of the 
country, there is very poor growth during the first 
summer, and lack of ground-cover invites the 
ingress of weeds. Uncertain rainfall makes it 
difficult to plan grazing far ahead and in drier 
districta there seems little future for special purpose 
leye, as recommended in this book; that greater 
efficiency can be got from them cannot be denied, 
but extreme variation in growth from year to year 
will probably make moet farmers aim for a good 
all-round pasture, suitable for hay or for grazing 
at various times of the year as the exigenciee of 
the moment may require. 

It seems incredible that a book containing so 
much valuable material and one so stimulating can 
have been written and published in the short time 
since the Government -subsidy for ploughing-up 
was announced; despite the rush in which the 
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work must have been done there are very few 
ambiguities or misprints and the style is Sir George 
Stapledon’s usual clear and bracing one. In his 
preface he promises his readers a “proper book” 
on ley farming, written at his leisure; that will 
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The Englishman’s Food 

A History of Five Centuries of English Diet. By 
Prof. J. C. Drammond and Anne Wilbraham. Pp. 
5744-16 plates. (London : Jonathan Cape, Ltd., 
1939.) 12s. 6d. net. 


DE is neither frivolous knowledge nor a 

curious science; it is the leader to perfect 
health.’ So, in similar words, wrote Thomas Muffett 
in 1655; the sentiments are as true to-day as 
then, when at long last the subject of diet is 
beginning to be understood. 

A picture of the changing character of the 
English diet during the past five centuries against 
a background of social and economic history would 
have been of absorbing interest if compiled by a 
mere historian. It gains greatly m definition and 
is much enhanced in its educative value when the. 
author, or one of them, is among the most know- 
ledgeable experts of the modern school of dietetics, 
eo that the reader is assured of higher criticism 
of an unusual degree of scientific accuracy inter- 
spersed among the historical facta on almost every 


page. >» 
All through history and in all lands the rich have 
eaten too much and the poor too little. In the 


light of modern knowledge what matters most is 


whether that food has been of the right kind to 


combat disease, and perhaps it is from this pomt 


of view that the book is most interesting. It is 
divided into five periods, covering Tudor England 
and the four subsequent centuries: for each of 
these there is information relating to the meals 
of the people, to their health, with special reference’ 
to scurvy and ricketa and to other pertinent 
matters. 

Poe: Tudor times, acoording to foreign visitors, 

the Englishman of every class fed better than his 
counterpart on the Continent. The peasants 
- suffered badly when harvests failed, but in good 
years they were well nourished. 

In the seventeenth century, men who had made 
fortunes out of trading ventures, in particular the 
East India Company, invested in land, and farming 
became a national concern. Previously the profite 
of the wool trade had been so tempting that even 
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be eagerly awaited, but meanwhile the presei 
book will prove extremely valuable. It 

very easy to read, definitely practical throug? 
out, and has appeared at a most opportur 


moment. . 





PERFECT HEALTH 


arable land had been sacrificed to grazing, bringip 
about a local shortage of corn; but now throug! 
out the century the acreage under corn steadil 
increased, bringing down the price to 27s. a quarts 
so that bread was cheap, though there were, < 
course, disturbing fluctuations in times of ba 
harvest. 

Farmers began to grow turnips and iiai hor 
to atore-them during the winter packed in dry so 
or sand. About 1664 an effort was made to en 
courage the oultivation of potatoes, which ha 
already become so popular in Ireland and wer 
rapidly forming the staple.food of the peasantry 
Fellows of the Royal Society were asked to plam 
the tubers in order to have a cheap food available 3 
the necessitous poor. The art of gardening 
veloped rapidly in England, and fruit and e 
became available in greeter variety and quantity 
as witnessed by Evelyn’s Diary. Very little prc 
gress was made in meat production, and much c 
the stock was alaughtered on the a c 
winter. 

In the eighteenth century, the rapid growth c 
the towns brought new problems partly connecte 


_ with transport over bad roads, and it was not unt: 


canals were constructed in the latter half of th 
century that the problem was eased. Foodstufi 
were required on a scale larger than théy coul 
be brought to the towns and there was a marke 
deterioration.in the quality, partionlarly in thos 
likely to be bought by the poorer people. Th 
trade in food began to be commercialized. Th 
public demand for a white bread led to the additio. 
of alum to flour and other grosser forms of adultera 
tion. Meat came slowly to the towns, being sol: 
from fair to fair and coming on foot even all th 
way from Anglesey to London. Before sale, cattl 
were kept in the vicinity of London and fattene- 
for the city markets. Much of the meat wa 
tainted: young people were warned by Dz: 
Truster to refrain from ‘smelling to the mea 
whilst on the fork”. Fish and poultry also cam 
on the market. 

England was opulent during the first half of th 
century and a rise in the standard of living of th 
working people was favoured both by the cheapnes 


f 


No. 3641, AUGUST 12, 1939 


'. food and the appearance of cheap fabrios, 
«ndles and other products of new industries within 
«e reach of their purses. The picture changed 
«on after the accession of George III; there was 

disastrous sequence of bad harvests from 1764 
ntd 1775 and the wars with America and France 
minded to keep prices high. 

In the nineteenth century, the conditions 
orsened so far as the poor man was conoerned., 
ythe towns, during the first half of the oentury, 
«o greater part of the nourishment came from 
«esd, potatoes and strong tea. The consumption 
m tea was ever increasing and was nearly 4 lb. 
<r head in 1871. The drinking of large quantities 
m@ hot fuid tended to reduce the intake of other 
ore nutritious foods—e glass of cold beer would 
ave contained far more real food. There is a 
wmilar problem in Norway to-day, where large 
uantities of hot ‘black’ coffee are drunk, so 
educing the consumption of milk. 

In the rich man’s house the same period wit- 
essed the growth in popularity of the typical 
inglish breakfast which has lasted a century, 
hough there are signs that it is to-day being 
bandoned. 

The nineteenth century also saw a deterioration 
«a physique—at least this is the grim heading of 
thapter 22. The decline in breast-feeding of 
thildren,; the prevalence of rickets, bad teeth, and 
above all the displacement of grinding oom 
eetween stones by roller mills, all had their effect. 
Khe intake of vitamin B dropped to one third of 
what it had been and there was widespread 
deficiency in other vitamins. In the authorw’ 
words, “the opening of the 20th Century saw 
malnutrition more rife in England than it had 
zeen since the great dearths of medieval and Tudor 
imes” 

The few reformers, chief among whom was 
3eebohm Rowntree, found it difficult to awake the 
public conscience, and it was not until it was dis- 
sovered during recruiting for the South African War, 
and still more during the Great War, how very 
large a percentage of would-be recruits was below 
the standard, that alarm was aroused. Even then 
other conditions were blamed in preference to 
defective diet. The discovery of the vitamina and 
the realization of their importance in the dietary 
gave an entirely new aspect to the science and 
practice of food and nutrition. 

One of the chief post-War changes has been a 
general increase in the standard of living and a 
change from oereals to meat, milk, fruit and 
vegetables. The consumption of fruit and 
tables has nearly doubled, that of bread has 

halved. Latterly, progress has gone apace though 
there is still all to do: that it has been effective 
is demonstrated by the figures, announced at the 
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time of writing, relating to the youths of 20-21 
called up for the militia. The number of those in 
the lower categories is barely 10 per cent and 
some 20,000 more have been passed than was 
anticipated. 

Generally speaking, Britain is becoming food 
conscious though not to the extent that prevails 
across the Atlantic. She owes much to her American 
cousins for what they sre teaching her in this 
respect—indeed they have saved her from the some- 
what tardy action of the medical profession. 

This brief survey*indicates the theme which runs 
through the book—it’is elaborated at every turn 
with all kinds of information, and it would be 
possible to abstract from it the story of HORE or 
milk or other subject. 

The book is stimulating beyond S any 
reader of it must surely become & disciple for the 
cause of better feeding of our people. It is partly 
no doubt a question of poverty, but by no means 
entirely so. 

Whilst much can and must be done by feeding 
school children, there is even more to be achieved 
by education. Probably, as a whole, the English 
are still the worst cooks and the most improvident 
housekeepers in Europe—a French working-class 
family was formerly said to be able to live on what 
ita opposite number in England wasted, and there 
is still much truth in the gibe. The publio must 
be made to realize that their health depends on 
their food and the way it is cooked and that health 
should have first call on the scanty pennies, even 
before the cinema or the football pools, on which 
ten million people spent £50 million pounds last year. 

The man of science has shown a sad lack of 
imagination in his nomenclature of the vitamins. 
The use of A, B, O, D, E, eto., conveys nothing to 
the man in the street, who cannot possibly be 
expected to memorize their functions. They might 
at least be given names which indicate that they 
are antiscorbutic or antiricketic or provirility or 
something else. Their appreciation by the publio 
is being retarded by the inability to talk about 
them by appropriate names. Our literary friends 
must cease their smiles at our impotence and come 
to our assistance—e nation which finds names for 
ita racehorses should not be defeated by a few 
vitamins.’ 

Drummond and Wilbraham will be widely read ; 
it would he good for the nation if its sale exceeded 
that of the most popular novel. It should stimulate 
the body scientific to more work. We ought to 
know a lot more about the inner make-up of our 
foodstuffa—such as the difference between flesh, 
fish and fowl, the distribution of morganios, on the 
chemical side; or the result of various deficiency 
factors on the biological side. 

E. n ARMSTRONG. 
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MAGNETIC OBSERVATIONS OF SUNSPOTS 


Magnetic Observations of Sunspots, 1917-1924 
By George E. Hale and Seth B. Nicholson. Part 1. 
Pp. i+ 91+ 8 plates. Part 2. Pp. i+ 692. 
(Papers of the Mount Wilson Observatory, Vol. 
5, Parts 1 and 2.) (Washington, D.C.: Oarnegie 
Institution one No. 498), 1938.) 10 
dollars. 


these two volumes the late Dr. G. E. Hale 

and his colleague Dr. B. B. Nicholson give a 
connected socount of the instrumental develop- 
ments, and. the observations, that proved the 
existence of strong local magnetic fields at the 
sun’s surface. This account occupies fifty-seven 
pages of volume I. The remaining thirty-four 
pages contain tables giving the daily classification 
of every sunspot group observed at Mount Wilson 
from January 1, 1917, to January 1, 1925, and 
the maximum magnetio field-strength observed in 
each group. ‘The second volume reproduces the 
Mount. Wilson daily sketches of the sun’s surface, 
showing the sunspot groups with their various 
members, and indicating the polarity and the 
approximate magnetic fleld-strength of these 
members. An examination of these sketches can- 
not but imprees the reader with the wealth of 
results on sunspot magnetic fields that Hale and 
his fellow-workers have accumulated ; they form 
. & rich mine for theorista in solar physics, whose 
task in this field is, as yet, scarcely begun. 

The general account of the work begins with a 
brief description of the state of solar observation, 
and of opinion on sunspots, in the eighteen-cighties, 
and of the successive steps that led Hale to develop 
the spectroheliograph and the tower telescope as a 
means of gathering something of “the rich harvest” 
which “lay open to the spectroscopist who would 
apply high dispersion to a study, not merely of 
sunlight, but of the light of isolated features of 
the sun’s surface, such as sunspots”. The founda- 
tion of the Mount Wilson Observatory gave him 
his opportunity to build first the 60-ft., and then 
the 1650-ft. tower telescope, associated with 
auxihary apparatus of the finest quality. The dis- 
covery by Hale and Ellerman of hydrogen vortices 
over sunspots impelled Hale to suggest,.in 1908, 
that such vortices might be associated with electric 
currents, which would produce magnetio -fields ; 
he described how, by studying the polarization of 
the light, the Zeeman effect on the spectral lines 
of light from sunspots might be investigated, and 
announced his intention to make such observations. 

Supported by laboratory investigations on the 


Zeeman effect, Hale’s observations of the Zeem: 
effect in sunspots were brilliantly successful : sa 
a regular daily routine of magnetic observatio 
on sunspots was developed. The magnetic intensi 
and the direction: of the magnetic lines of fore 
over different parts of spots and in the surroundii 
area, were determined. The first great discoves 
was that sunspot groups usually consist of tv 
members, single or multiple, of opposite magnet 
polarity ; “only about 15% of all groups observe 
fail to show at least a tendency towards bipol: 
structure’. At any one time (except near sunspe 


‘minimum) the polarity of all the leading spots : 


bipolar groups im the northern hemisphere of tl 
sun is in general the same, and opposite to tl 

polarity of the leading spots in the souther 
hemisphere. 

In 1918, at the first ERE minimum after tt 
observations had begun, came a second great an 
much more astonishing discovery: the system « 
polarities of the spot-groups of the new cycle wa 
opposite to that of the spot-groups previousl 
observed : some error was suspected, but tb 
scores of cheaks applied did not shake the validit 
of the evidence, and the reversal of polarity we 
afterwards observed again in 1923 and 1933. Th 
showed that the “old” sunspot cycle of abou 
eleven years is only half of the true 22-yee 
“magnetio sunspot cycle’. 

The magnetic field-strength was found to var. 
roughly in proportion to the area of the sunspot 
from a maximum of about 4,000 gaussea to value 
of the order 100 gausses in the smallest spot 
observable with present instruments. The field 
strength decreases, on the average, from a man 
mum ‘at the centre of the umbra of a spot to a ver. 
small value at points not far outside the oute 
boundary of the penumbra; at the spot-cantr 
the lines of force are approximately radial, aw 
thence they decline more and more until at th 
edge of the penumbra their inclination to the sun’ 
surface is only 25° or less. 

The authors conclude their general discussio» 
with the following words: “Although mam 
theoretical investigations of the internal state o 
stars like the sun have been made, including tw 
important papers by Emden and Bjerknes tha 
call for the existence of very different types o 
vortex phenomena, much time may elapse before 
& satisfactory rational explanation of the magneti: 
effecta described in this volume can be found 
Such an explanation must take into acconnt th: 
striking phenomena of the solar atmosphere show> 
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the spectroscope, the spectroheliograph, and 
> spectrohelioscope, aa well as the minute Zeeman 
ects that reveal the general magnetio field of 
3 sun. Various geophysical phenomena, in- 


«ding magnetic storms, the aurora, and those 
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are also involved. Indeed, we may reasonably 
hope that some of the most fundamental questions 
of physics, chemistry, and astronomy may be 
illuminated by an intensive study, both observa- 
tional and theoretical, of the problems of solar 


tiated with the transmission of radio messages, magnetism.” 8. CHAPMAN. 
° THE CHINESE PEASANT 
asant Life in China square mile. The main industry is agriculture 


Field Study of Country Life in the Yangtze 
wiley. By Dr. Hsiao-Tung Fei. Pp. xxvi+ 300+ 
plates. (London: George Routledge and Sons, 


d., 1989.) 12s. 6d. net. 
VENTURE to foretell,” says Prof. Malinowski 
in opening his interesting preface to this book, 


hat ‘Peasant Life in China’ by Dr. Hsiao-Tung 
i will be counted as a landmark in the develop- 
ant of anthropological field-work and theory.” 
ater he quotes Sir Denison Ross in a statement 
which he defines the position of this work in 
dentific literature and says “I regard this treatise 
quite exceptional. I know of no other work 
uoh describes at first hand and with intimate 
aderstanding the full story of life in a Chinese 
Usage community. We have had works dealing 
ith statistics, economic studies and novcls full of 
cal colour—but in no book have I found the 
«wer. to every enquiry, which the curious 
ranger might make”, Commendation could not 
sll go further. These authorities, each selecting 
c mention a quality and aspect of this piece of 
id-work, which offere to him a special appeal, 
aphasizes its two-fold interest for the reader. On 
ae side the book is a first-rate study of social 
«nditions, which though drawn from a limited 
ea, may be taken as applying with local modi- 
ations to a preponderance of the population of 
una immediately before present Japanese aggres- 
m; on the other side it is a practical demon- 
cation of the contribution to be made by 
athropological studies in the field towards a 
anned approach to the solution of the problems, 
litical, social and administrative, which arise 
om oultural contacts, when Western civilization 
apinges on other, and in a material sense, less 
Kvanoed forms of civilization. 
Dr. Fei has taken as the scene of his operations 
aisienkung, a village south of Lake Tai in the 
engtze plain in eastern Chins. The country is a 
wwork of canals and waterways, communications 
ing mainly by boat. The density of population 
aches the remarkable figure of 1,980 per square 
ile, this calculation, however, being based on 
ad surface only, whereas the gross density of 
e whole province (Kiangau) is about 896 per 


(rice cultivation) in a system in which the unit 
of social and economic organization is the expanded 
family. ‘The returns from rice cultivation, over 
and above family subsistence requirements, were 
not adequate to: meet family expenditure. They 
were supplemented by the production of silk as a 
domestic industry. The village, in fact, was in the 
centre of the silk-producing area of China.. Unfor- 
tunately, the fall in world prices of silk has 
brought disaster to the industry, and the district, 
like many others, is face to face with the great 
agrarian problem of China, namely that the 
cultivation of the land, unsupplemented by 
other resources, will not support the peasant 
population. 

Dr. Fei reviews in detail, “microscopically” as 
he pute it, the traditional social and economic 
system of this village as a working organism, and 
indicates the changes which have been forced 
upon it by disintegrating factors, both external— 
world economic and social conditions—and internal, 
due to efforts to ameliorate conditions within the 
Village itself. Of these the most important is the 
endeavour to raise the standard of silk pfoduction 
and the institution of a village silk factory. Of 
the changes in custom due to the economic situs- 
tion, the most striking is the curtailment, or 
complete cessation of all ceremonial and festive 
occasions over a period now of ten years duration. 
One result, for example, is not only the postpone- 
ment of marriage to a later age, but also a modifi- 
cation of the character of the marriage system 
itself on the ground of the expense involved in the 
customary marriage ritual. The introduction of a 
co-operative factory and wages, which were 
previously unknown, have had a number of social 
repercussions, but not the least serious, both in 
the silk industry and in agriculture, where labour- 
saving methods of cultivation have been intro- 
duced, has been the areation of a class of unem- 
ployed labour, especially among the female 
population. - 

The village described by Dr. Fei has now been 
overwhelmed by the Japanese advance; but the 
author is nevertheless confident that China, as 
ever before, will eventually rise superior to her trials. 
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THE REALM OF BIOCHEMISTRY 


(1)- Outlines of Biochemistry: the Organic 


Chemistry and the Physicochemical Reactions . 


of Biologically Important Compounds and 
Systems 

By Prof. Ross Aiken Gortner. Second edition. 
Pp. xx+1017. (New York: John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd., 
1938.) 30s. net. 


(a) Organic and Bio-chemistry 

By Prof. R. H. A. Plimmer. Sixth edition. Pp. 
x+623. (London, New York and Toronto: Long- 
mans, Green and Co., Ltd., 1988.) 21s. net. 


(3) Biochemistry for Medical Students 
By Dr. William Veale Thorpe. Pp. viii+467. 
(London: J. and A. Churchill, Ltd., 1938.) 12s. 6d. 


is weloome to have under review at the same 

time three such excellent books on biochemistry 
dealing with different stages through which students 
in this science will be expected to pass. 

The first two have passed the first edition, and 
Gortner’s book is the second edition of the well- 
known text-book which has been brought up to 
date and amplified in accordance with modern 
needs. 

The second book, by Plimmer, ia the sixth 
edition of this well-known treatise and has also 
been amplified and brought up to date. 

The third book is a student’s text-book which 


has been written by a newcomer in this field, ar 
deals with such matters as may be required | 
the medical student. 

Time was not so very long ago when biocher 
istry was treated as a section of physiology, ar 
80 far aa science was concerned remained in relatic 
to organic chemistry a mass of empirical da» 
which seemed to bear little or no relation one * 
the other. 

The books under review -indicate that tl 
physiological side of biochemistry is rapid. 
diminishing in importance and. the subject is beir 
based more and more strongly on organic chemist 
with its strictness of formuls and diction. l 
fact, there seems to be no hope of ever reachir 
any knowledge of what underlies the chemistry + 
life unless biochemistry is approached from tt 
pure science of organic chemistry. It is pleasa+ 
to note that in the three books under review tk 
basis of organic chemistry is held in mind contix 
uously and wherever possible the line followed 
that of established reason rather than of empir 
cism. Plimmer’s book, and that by Gortner, a» 
text-books of the science which deal in detail wit 
the whole subject ; that by W. V. Thorpe contair 
a wealth of interesting detail. It restricts itself t 
that which the medical student requires, and th 
student who has acquired the knowledge containe 
in this book will not have laboured in vain. 

J. F.T. 


THE MANIPULATION OF GASES 


Experimental Methods in Gas Reactions 

By Dr. A. Farkas and Dr. H. W. Melville. Pp. 
Iv + 390. (London: Macmillan and Co., Ltd, 
1939.) 30s. net. 


HIS treatise will become a standard work and 

a necessary reference book for all physicista 

and chemists engaged in conducting experimental 
researches with gases. Its usefulnees is enhanced 
by the fact that the suthors have had actual 
practical experience with many of the devices and 
apparatus described, and are therefore well 
qualified to point out the limitations, defecta and 
advantages of alternative methods of procedure. 
The arduous labour of collecting from scattered 
sources information hitherto imperfectly catalogued 
has resulted in a valuable contribution to science 
in a very practical form. The references are very 


numerous, the diagrams clear, and the printin; 
especially of the formulæ, admirable. The math: 
matical relations quoted in the text have in mam 
cases been deduced from first principles, an 
theoretical questions of sufficient fundament 
importance have not been left unexplained. 

In the preface the authors state: ‘The book 
designed mainly to give a reasonably complet 
account of the methods of investigating all typ 
of gaseous reactions together with snufficies 
theory, in order that there should be the minimu» 
gap between theory and practice. While it 
intended. that the beginner will benefit from tł 
work, the text is arranged in such a way that 
may serve as a book of reference for those chemist 
and physicists engaged in dealing with gt 
reactions, with high vacua, or with any investig: 
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ions where a knowledge of the preparation and 
iandling of gases is required”. They also explain 
hat there is no chapter on macro-gas analysis, 
he reason being that there are- “several excellent 
sooks on that subject. 

The first chapter is devoted to an account of 
he elements of the kinetic theory of gases from 
he modern point of view. This happy combination 
‘$ theory with practice—a characteristic of the 
vork throughout—has very much enhanced the 
attractiveness of the reading. The seoond chapter 
fives an exhaustive account of apparatus for the 
‘control of pressure and temperature. It includes 
« description of the various types of vacuum 
yumps and preasure gauges, and has a section on 
aps, valves and lubricante. There is, however, 
10 mention of the recent work in America and in 
treat Britain on phosphoric acid lubricants. This 
s the only omission of importance which we have 
ound. 

The third chapter deals with the preparation 
snd analysis of gases, and includes directions for 


REGNUM 


uaroli Linnaei Systema Naturae 

4 photographic Facsimile of the First Volume of 
she Tenth edition (1758). Regnum Animale. Pp. 
siii+824. (London: British Museum (Natural 
Gistory), 1939.) 108. 6. 


HE first Volume of the tenth edition of 

Linneus’s “Systema Naturae”, published in 
i758, is now universally accepted by zooclogiste as 
she starting point for the application of the rule 
of priority in the scientific naming of animals. This 
particular edition was selected for the purpose 
because it was the first in which Linn#us con- 
sistently applied a binomial nomenclature to the 
species, while, on the other hand, it was the last 
to be published during his lifetime. It is probably 
safe to assume, however, that only a amall minority 
of zoologista have ever had an opportunity of 
qandling a copy of this somewhat rare book. Even 
she reprint of it published by the German Zoo- 
iogical Society in 1894 has long been out of print 
ind seldom appears in catalogues of secondhand 
books. The Trustees of the British Museum have, 
therefore, rendered a service for which roologista 
ought to be grateful in publishing a photographic 
‘acsimile of one of the copies in their library. The 
sarticular copy which has been used for the repro- 
luction can be identified because care has been 
aken not to expunge the marginal notes and 
ibrary stamps which it carries, a precaution that 
may prove one day to be important in the case of 
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preparing the two forms of hydrogen and deu- 
terium. The section on micro-gas analysis includes 
analysis by low-temperature distillation, and the 
estimation of ortho- and para-hydrogen, deuterium, 
eto. The fourth chapter, on photochemical 
technique, deals with absorption spectra, sources 
of radiation, methods of controlling radiation, light 


. filters, and the measurement of radiation intensity. 


The fifth and last chapter deals with the wide 
subject of experimental methods for the investiga- 
tion of gas reactions. It includes explosive 
reactions, and optical methods of investigation, 
and the great variety of catalyste are described. 
The section on catalysts is particularly valuable 
in its examination of the different forms in which 
metallic catalysta may be used, and in its warnings 
on the dangers of poisoning and sintering. 

Throughout the book useful guidance concern- 
ing manipulation and the construction of apparatus 
has been given. The authors are to be congratu- 
lated on a comprehensive and able piece of work. 

D. L. C. 


ANIMALE 


& work where much may turn on the spelling of a 
word or the position of a comma. 

Even those who find the endless legal arguments 
as to the ‘correct’ names of animals little to their 
taste may discover much that is of interest in this 
old book. Linnæus, although he was much leas 
of a zoologist than a botanist, had a broader con- 
ception of systematic zoology than we have to-day. 
His “Systema Naturae’ was meant to be some- 
thing more than a mere enumeration of species 
and their diagnostic characters; it was to be a 
summary of all that was known about them. 
Appended to many of the species are notes, con- 
densed as only the Latin language can condense 
them, on the bionomics, ecology, distribution, and 
uses of the animals dealt with. For example, under 


“Felis catus” there is a delightful little paragraph 


giving (one imagines) a portrait of a privileged 
member of the family sitting by the stove in the 
old Linnwus house in the Botanio Garden at 
Uppsala, “tranquilla, ore molat, caudam erigit ; 
excitata agilissima scandit, irate fremit . 
Murum Leo, in praedam intenta caudam movet 
. . . 08 mstante tempestate manu lavat, dorsum 
in tenebris electrisat; in altum acta decedit in 
pedes” and then, when Linnæus has been kept 
awake at night, he writes “alarmando rixandoque 
misere amast”. But “odore ambrosiaco’’ must be 
ironical. 
W. T. Cauman, 
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THE ROYAL SWEDISH ACADEMY OF SCIENCE 


BICENTENARY CELEBRATIONS ; 


By Dr. J. Ramssotrom, O.B.E., PRESIDENT OF THE LINNEAN SOCIETY 


"DPE inaugural meeting of the Royal Swedish 
Academy of Science (Kungl. Svenska 
Vetenskapsakademien) took place on June 2, 1739, 
and the celebration of ita bicantenary is to be held 
in Stockholm during September 23—25. 

The Academy was founded mainly on the 
suggestion of Captain Marten Triewald, who en- 
listed as supporters for a scientific academy 
publishing in Swedish, Jonas Alström, Baron Sten 
Carl Bjelke, Carl Wilhelm Cederhielm, Baron 
Anders Johan von Hdpken and Carl Linnwus. A 
meeting was called at the Riddarhuset (House of 
Nobles) to form an “Economic Scientific Academy 
for the promotion of useful sciences”; the name 
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“Swedish Academy of Science” was adopted, how- 
ever, on the advice of Anders Celsius. The first 
president, chosen by lot, was Linnseus, then thirty- 
two years of age; the firat secretary was von 
H6pken, an influential young nobleman who later 
filled in turn the highest offices of State. Von 
Hopken was responsible for drawing up the pro- 
posed statutes adopted at the inaugural meeting, 
and confirmed later by the King, who permitted 
“Royal” to be added to the title of the Academy. 
Linnwus was president only for the first four 
months and each of the original members succeeded 
him, sooner or later, in office. Under his presidency, 
. thirty new members were elected, many of them 
men whose support he valued. 

Subscriptions at first were in cash and in kind, 
Linnseus’s presentation of a oopy of his ‘Hortus 
Cliffortianus’ and two Chinese books, on rice and 
silkworms, starting the present rich library. The 
printing of the Transactions was planned, with a 
device for the title-page of an old man planting 4 
palm’tree, and the inscription “För Efterkom- 


mande” ;, an original sketch for this is in th 
possession of the Linnean Society of London. Or 
relinquishing office, Linnsus delivered a forms 
oration, “On Curiosities in Insecte”, setting a 
example followed by all succeeding presidents. 

In 1747, the Academy was granted the privileg 
of publishing the Almanack and State Calendar, : 
privilege several times renewed, and which is stib 
ita chief source of income. 

The Academy was immediately successful, anc 
by 1746 ita membership had reached one hundred 
a number to which the Swedish membership wa 
later formally limited and it was only this yea 
that it was agreed that in certain circumstance 
the number may be increased to one hundred anc 
thirty. The prestige of the Academy led to th 
election of many of the most prominent men i» 
the country, but though it was realized that much 
was to be gained socially and financially by thi 
it was insisted upon that there should be real anı 
active participation by all those elected. Th 
earliest statutes expressly ruled that if any membe 
“contrary to expectation” had not for two year 
sent in any work or done anything to promot 
the welfare of the Academy, such a member “bein; 
superfluous” should, after two years, lose his sea 
and his vote in the deliberations. Obviously suol 
a rule was tricky to apply, and motions to effec 
it were occasionally shelved. However, five mem 
bers were expelled in 1748, and 1783 saw the las 
of such expulsions. 

Karly in ite history, the Academy undertook th 
building of an astronomical observatory for whic 
the city of Stockholm contributed the site and th 
State made a grant; the establishment wa 
removed to a new observatory at Saltejobadep 
ten miles south-east of Stockholm, in 1931. Peh 
Wilhelm Wargentin, the famous astronomer an 
statistician, became director of the Observatory om 
ita completion in 1753 ; he had served as secretar 
of the Academy since 1749, and with an enormou 
capacity for work he was able to continue in offio 
until his death in 1783, having an assistant, pro 
vided from a private source, only in the last seve» 
years. 

After Wargentin’s death, the Academy sufferx 
a period of decline doubtless connected with th: 
difficulty of finding an efficient and energeti 
successor. Various expedienta were tried in orde 
to lighten the labours of the principal secretary 
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sut it was not until the celebrated chemist Jöns 
fakob Berzelius took on the post in 1818 that 
atisfactory progress was resumed. 

Elections were made in the eighteenth century 
vithout regard to a properly balanced representa- 
iof of the different branches of learning. Different 
roposals were put forward to alter this, and in 
1708 it was agreed to divide the members into 
‘even groups. The stated object of the Academy 
vas the promotion of useful sciences, and the first 
wo groupe, National Koonomy and Agriculture 
and Trade and Commerce acoounted for 8 quarter 
f the members. Berzelius with his organizing 
ability and broad views soon brought about 
thangea. In 1821 he had the two ‘practical’ groups 
smbined and the Natural Science and Medicine 
rroupe increased from four to seven with the object 
Ý making the Academy purely scientific. This 
lassification lasted until 1904, when a revision was 
iecessary owing to the task of awarding two of 
he Nobel prizes—the sim being to give more 
rominence to chemistry and physics. He also 
iad the rules for electing members revised. Hach 
<roup had to submit “a well-thought-out and well- 
ounded proposal” which was placed before a full 
woceting of the Academy. Berzelius was insistent 


hat it was the duty of members to keep in touch . 


with the progreas of research, and the annual 
estival of the Academy (March 31) was chosen 
‘or the delivery of reports on the different branches 
xf science. The reporta during Berrelius’s long 
nure of office were augmented and published, he 
aimself being responsible for chemistry, and for 
ohysica also until 1839. The series was translated 
nto French and German and was of the greatest 
mportence; but the task of preparation grew 
1eavier, and shortly after Berzelius’s death in 1848 
t was found impossible to continue them. Not 
mly did Berzelius lay the foundation of the present 
onstitution of the Academy, but also by obtaining 
4 fixed annual grant for the library and greatly 
tending ita exchanges insured ita present 
minence. 

Like all such national societies, the Academy 
yocame possessed of large museum collections, 
vhich gradually became too extensive for the 
vuratorial facilities it could afford. When there- 
ore Gustav von Paykull presented his large 
ological collections to the Crown in 1819, and 
he King entrusted their care to the Academy, 
‘he Academy presented its own zoological col- 
ections to the State. Thus began the Natur- 
ustoriska Rikamuseum which, though a national 
auseum, is under the supervision of the Academy. 
n 1841 the botanical, mineralogical and ethno- 
raphioal collections were also transferred to the 
fuseum. Recently the last-named have been 
eparated off as an independent institution— 
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Statens etnografiska museum—which, however, is 
still supervised by the Academy. 

A bequest by P. J. Bergius in 1790 of his estate 
of Bergielund just outside Stockholm for the pur- 
pose of establishing there a model botanical 
garden scarcely achieved ita object because of lack 
of funds for ninety years or so. Then owing to 
the growth of Stockholm the aree was included 
within the city boundaries with a consequent 
increase in value; the eighteen acres were sold 
and a site of more than sixty acres purchased about 
a mile north of the city and the present Bergian 
Garden established together with a School of 
Gardening. The president of the Academy for 
1939-40, Prof. Robert E. Fries, is director of the 
Botanic Garden. 

Among other institutions administered by the 
Academy are the Nobel Institute for Physical 
Chemistry set up in 1905 with 8. A. Arrhenius as 
director until his death in 1927 ; this was replaced 
in 1933 by the Nobel Institute for Theoretical 
Physics with C. W. Oseen as director : the Kristine- 
berg Marine Zoological Station, the Mittag-Leffler 
Foundation for Mathematics, the Physical Insti- 
tute, the Abisko Natural Science Station and the 
Committee for the Protection of Nature. 

The Academy usually meets twice monthly, 
except in summer, at Novra Djurgarden, a district 
which is commonly known as Vetenskapsstaden 
(Science City) and which may be compared in some 
ways with South Kensington. The annual festival 
is traditionally held in the Riddarhuset, and is 
usually attended by members of the Royal Family. 

To mark the celebrations, the Swedish Post 
Office has issued four special stamps, two with a 
portrait of Linnseus and two with that of Berzelius-— 
one of each is illustrated here. The portrait of 
Linnesus is apparently taken from the Academy’s 
painting by Roslin and that of Berzelius from the 
one by Sddermark. 

The preliminary programme announces that the 
delegates and gueste will meet on Saturday after- 
noon, September 23, at the Academy building and 
afterwards visit the institutions at Vetenskaps- 
staden. In the evening there will be an informal 
dinner. On Sunday afternoon, the bicentenary 
festival will be held in the Stockholm Concert 
Hall in the presence of H.M. the King and other 
members of the Royal Family. In the evening 
there will be a banquet in the Stockholm Town 
Hall. On Monday the Stockholm Observatory at 
SaltejGbaden will be visited, tea will be taken at 
the Royal Palace and in the evening there will be 
& gala performance at the Royal Opera House. 

Delegates have been sent a pamphlet on the 
history of the Academy prepared by Dr. Arne 
Holmberg, the Academy’s librarian. I have had 
free use of this in compiling the above account. 
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THE WYPERFELD (MALLEE) NATIONAL PARK, VICTORIA 
= Bg Sm James Barnett, C.B. C.M.G. ` 


T Wyperfeld National Park is situated about 
300 miles north of Melbourne in the midst of 
the country known as the Mallee, which occupies 
about one fifth of the area of the State of Victoria. 
The soil of the Mallee varies greatly ; but much of it, 
when cleared of the Mallee eucalypts, has proved 
excellent wheat country. The clearance was due 
to the invention of the stump jump plough and 
the roller. It varies greatly in quality, being in 
some places almost entirely sandy and in others 
fertile red soil. All of it is vary liable to wind 
erosion, unless special precautions are taken to 
preserve both belts of eucalypta and some surface 
vegetation, and so far these precautions have not 
been taken in general. - . a l 
At some geological period the whole of the area 
appears to have been a gulf of the sea into which 
guch rivers as the Murray, the Murrumbidgee, the 
Goulburn-and other Victorian rivers poured their 
waters, carrying with them ailt from the Alps. 
This gulf has been filled up. The rivers have for 
the most part fallen to small proportion or are 
actually dying. I am informed that bores put down, 
go through 200 feet of lake deposit before the 
marine deposits are reached. ` 
The Wimmera River, once a large stream, 
running north from the Grampians, enters at 
Jeparit a large lake called Hindmarsh and then 
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WYPERFELD FROM ONE OF THE HIGHWR SANDHILLS. Buocalyptus rostrata 
ON à FLAT NEAR THE DRIBD-UP WATHROOURSES. 


another—Lake Albacutya—and finally passes nortl 
for many miles through the Park itself and loge 
itself in sandy country. It has flowed in this wa. 
usually about once in fifteen to twenty years. 
saw it in 1922-23 when the water for a year.o 
two covered the lower 12 feet of the giant eucalypt 
on the river bed; it gradually evaporated an» 
became saline and then dried altogether. At th 
present time the only available water is from on 
well provided with a windmill which, so far, ha 
given a good supply. 

The large eucalypte are found only in or near th 
river bed. The annual rainfall, which is capricious 
is something leas than 9 inches and the evaporatio» 
is enormous. There are quite a number of opem 
spaces with good soil well grassed but flooded whem 
the river resumes control. It is on these areas tha 
the cattle, the emu and the kangaroo feed in th: 
main but not exclusively. The sandhills an 
enormous, but I have not seen any evidence of an, 
considerable movement. 

The biological interest of this arid region o 
82,000 acres is the fact that it is well stocked with 
animals which, since ita reservation and with pro 
tection, have greatly increased. The black-faces 
kangaroo, found only m the Mallee, is abundant 
emus are plentiful but constantly shift from plac 
to place. It is probably in Victoria the last hom 
of that wonderful bird—th 
mound builder, called the lowar 
which incubates ita eggs in th 
vegetative centre of mound 
which it builds and which in om 
case I measured was 18 ft. in dis 
meter and 4 ft. high (Fig. 2 
The parents evidently watch th 
mounds but, after hatching, th 
young birds fend for thamselver 
With protection they have ir 
creased in numbers and in thet 
fearlessness of man. 

But the major mterest whic 
led to the reservation was tb 
fact that it is the home of vas 
numbers of the parrot and cook 
atoo family, which apparentl 
nest in the large eucalypte an 
me feed in the desert away fror 
Š the river. The Regent parrc 
and the Major Mitchell cock: 
too, the disappearance of whic 
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vas feared, have become 
bundant. 

The birds drink at the trough 
rovided at the well, but so far 
0 one has seen the kangaroos 
+ this source; yet a tame 
angaroo I have in Melbourne 
lrinks greedily. Precisely how 
hey obtain sufficient water in 
he Park is, so far, unknown to 
48. 

Of reptiles there are only the 
tumpy tailed lizards, a few tree- 
limbing lizards, but rarely a 
nake. 

I may add that during the 
ecent heat burst, the tempera- 
ure to the north of the Park 
eached 119° F. Many magpies 
lied, a few parrots were lost, but 
‘he kangaroos, though exhausted 
snd collapsed, managed to sur- 
rive. 

The Park is leased to a cattle grazier at a low 
‘ental, but in return he acts as curator and is well 
oformed of the habits of ite inhabitants. A clause 
n the lease provides that if a fire occurs in the 
?ark his lease may be cancelled. So far no fire has 
curred, but during the recent disaster a fire out- 
ide the Park was just stopped on the boundary. 

The profound interest of the Park lies in the 
act that in the arid though very beenutiful reserve 
he animals have adapted themselves to these dry 
‘onditions and show no desire to leave it. It 
Should be added that no complete or adequate 
oidlogical survey has yet been made. There are 
ndications that some of the smaller marsupials 
nay be found. Such a survey can only be made by 
‘esidence in the Park and a careful search made, 
specially at night, with a powerful searchlight. 

We are indebted to three Ministers of Land for 
she reservation, which was not easy to secure, 
1aMmely, the late Mr. Owan, Mr. Bailey and the 
sresent Minister, Mr. Lind. 


BOTANICAL CHARACTERISTICS 
By Prof. J. S. Turner, University of Melbourne 


The Park, so far as it has been inveatigated, 
wems to be composed of two distinct types of 
vegetation, each with its own soil environment. 
First, there is the vegetation along the outlet creek 
rom Lake Hindmarsh. Along this creek is a chain 
of lakes, usually empty, of which Brambruk is one 
within the Park iteelf. Along these dried-up water 
sourses there are two eucalyptus communities : 
1) the red gum, Æ. rostrata, which is the more 
noisture-loving of the two; (2) the black box, 





"Fig. 2. 
Eucalyptus rostratus WOOD WITH Acacia IN BACKGROUND AND LOWAN’S 
NASI IN FORBGROUMD. 


E. bicolor. The foresta formed of these trees are 
very open and the floor is grassed. Both communi- 
ties are found elsewhere in Victoria. 

The second main type of vegetation is of greater 
interest and constitutes what is locally known as 
‘desert’. It is made up-of wind-blown sandhills of 
comparatively recent origin but not, at present, 
mobile. These sandhills are entirely distinct from 
the sand ridges found in the settled regions of the 
Mallee. In these more settled parts, the original 
vegetation was largely the Mallee eucalypt, but in 
the ‘desert’ these trees are much less frequent. 

In spite of the inhospitable character of the 
sandhills and the very low rainfall, the ‘desert’ 
area carries a large number of typical Australian 
plants. The family Myrtaces is represented by 
Euoalyptus, Leprospermum and Melaleuca; Legu- 
minoss by Acacia; Proteacem by Hakea and 
Banksia ; Epacridacem by Leucopogon and Astro- 
loma ; Casuariness by Casuarina; and Conifers 
by Callitris. 

The sandhills are frequently capped by species 
of Callitris, C. verrucosa being probably the 
commonest. These pines are, however, dwarfed, 
and the sandhills cannot be compared to the pine 
ridges in other parts of the Mallee. Below the 
pines occur a large number of tall ahrubs and amall 
trees; for example, Leptospermum coriaceum, 
Banksia ornata, Casuarina Muelleriana, which last 
species haa a restricted range but is abundant in 
the Park. 

Acacia spinescens is a very spinous shrub. 
Astroloma conostephioides has conspicuous brilliant 
red flowers. The two genera Pimelea and Hibbertia, 
which are very widespread in Victoris, are both 
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represented here by very handsome species, P. 
sricia and H. virgata. These two species differ 
from most of those in the Park, in that their leaves 
are not sclerophyllous. The vegetation does not 
nearly form a complete cover on the sandhills, but 
it is sufficient to prevent wind erosion. 

As in deserts in other parta of the world, this 
ares, bears a large number of minute annuals with 
a@ very short lifecycle. The number of these 
species in Wyperfeld will probably be found to 
be very large. The family Composite is particularly 
well represented. Toranthus Muelleri, Brachycome 
pachypiera and Gnaphalodes uliginosum are all 
extremely minute annuals found in the Park. 
Most of these species spend a dry season as seeds 
and pass through their short life-cycles soon after 
periods of heavy rain, and they are consequently 
easily missed by investigators of the flora. 


GEOLOGICAL CHARACTERISTICS 
By Dr. E. 5. Hils, University of Melbourne 


The rocks of the Mallee are marine, estuarine, 
fluviatile and lacustrine sedimenta laid down in 
and near the margins of a former marine gulf during 
Cainozoic times. This marine bight, which has 
been named the Murray Gulf, came into existence 
in Oligocene times, and from then on to the end 
of the Pleistocene it was gradually filled with clays, 
limestones, marls and sands. The thickness of 
these ranges up to a total of more than 2,000 ft. 
and they rest upon a depressed basement of older 
rocks, chiefly Palwozoic granites, schists, sand- 
‘stones and conglomerates, which have been 
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penetrated in bores. The limestones, which are 
Miooene age, are overlain by impervious clays 

the Mallee, and are important aquifers for artesi» 
and subartesian water. 

The superficial deposits are sands, gypsum ai 
local freshwater ostracodal limestones, of fluviath 
and lacustrine origin. The sandy soils deriv: 
from these deposits have been heaped by the wi 


‘into long regular sand ridges, trending east-we 


with areas of irregularly arranged ‘Jumbled’ san 
hills in places. In their virgin state, these sai 
ridges are fixed by a cover of vegetation, but whe 
this has been cleared, extensive sand drift has sin 
taken place. There is evidence that the regul. 
sand ridges, which have been formed under ti 
action of the dominant westerly and north-wester 
winds, have grown in stages. Buried soil horizo» 
of ‘travertine’ limestone indicate that periods 
relatively high rainfall have alternated with dri 
periods. The present (or immediate past) tin 
appears to be a relatively wet period. 

Apart from the minor undulations due to t™ 
sand ridges, the surface of the Mallee exhibi 
broad ridges and troughs, some milea in widt 
the trend of which varies from north to nort 
weet. These are of tectonic origin, reflect 
buried faults or warps in the underlying bas 
ment complex. Uplift across the lower course » 
the Murray resulted in the formation of lake 
which have now been trained, and in these ar 
other old lake basins extensive deposita of gy. 
sum, locally known as copi, were laid dow 
These now constitute an important souroe of th 
mineral. 


OBITUARIES 


Dr. W. J. Mayo 

O the surgeon, and especially to the surgeon in 
the United States of America, the death of Dr. 

W. J. Mayo on July 28 at the age of seventy-cight 
years is a major historical event. Born m 1861, in 
the State of Mmnesota, he spent his life and did his 
work in the amall country town of Rochester; and 
there with his brother Charles, who died two months 
ago (gee NATURE of July 15, p. 103), he built up the 
Mayo Clinic the expansion of which has been very 
great. In early hfe he conceived the idea that 
patients could best be treated by grdups of medical 
men among whom could be found specialists in 
every disorder. This idea was revolutionary at the 
time; and although in operation it may best be 
suited to American conditions, not only did it 
underly the practical success of the Mayo Clinic, but 
it has also influenced wider opinion because medical 
men from all over the world were attracted to the 
experiment. In Rochester was to be found an 


orgeafivation almost fanatically devoted to tl 
interest of the patient, to the exclusion both + 
financial conmderations and of personal profession: 
renown. For from the beginning of the clmic paw 
of ite profita were set aside to be devoted to researc 
not only ın clinical subjects and the fundament: 
olmical sciences, but also in such related sciences : 
chemistry and physics. The two brothers and the 
early collaborators deliberately sacrificed wealtb 
and chose to regard as their reward the knowleds 
that their Institution was making substantial cor 
tmbutions to medical progress. As funds accumulate 
they were to expand their efforta, always governe 
by the same general principles, to postgradua+ 
education ; and their system of training young me 
broadly and encouraging specialization only after 

sound basio experience has been watched wit 
interest by the medical academic ‘world, and he 
frequently been utilized by medical schools both i 
America and in Europe; for one of the man 
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xoellences of the clinic has been its readiness to 
Xpound ite technical methods and the results 
sbtained by them to visitors of any nationality. 
There is no doubt that the inception and later the 
cuidance of this great experiment in gtoup practice 
yess controlled by Dr. Mayo; and the success which 
as attended his aims stampe him as a man of singular 
rision, broad outlook, indomitable perseverance, 
ospeased of administrative powers of the highest 
der. - <7 
"In the practice of his craft, Dr. Mayo was in the 
irst rank. His personality and aincerity at once 
ained afid ever afterwards retained the confidence 
of his patients ; as an operator he could be cautious 
x bold as the occasion demanded, and with his 
mormous experience and thought for individual 
tients those who worked with him came to rely 
mplicitly on his surgical judgment. His chief 
nterests lay in the surgery of the alimentary and 
diliary tracta, and to these he made many substantial 
sontributions. He was sedulous in promoting the 
\dvancement of surgery in the’ United States, and 
0 this end interested himself actively in the founding 
and governing of the American College of Surgeons 
und the American Surgical Association. This dis- 
terested devotion to surgery was honoured by 
earned bodies all over the world. 

As must men whose energies are devoted to the 
vntrol of great enterprises, he kept himself some- 
what apart. But he was a warmbearted and generous 
helper of his juniors, for he knew better than moat, 
and lived to see himself right, that to justify his 
xoneeptions the organization which he built, almost 
with his own hands must live on after he relinquished 
active control. J. R. LEABMONTEH. 


Prof. R. W. Reid 


Pror. Roamer W. Rer, emeritus regius pro- 
fesor of anatomy in the University of Aberdeen, 
the Nestor among British anatomista, died in 
Aberdeen on July 28, aged eighty-eight years 
He was born in the manse of Auchindoir, Aberdeen- 
ahire, in 185], and after graduating in medicine in 
the University of Aberdeen, becams demonstrator of 
anatomy in 8t. Thomas’s Hospital, London, m.1878, 
being almost the first medical man to be attached to 
a London hospital as anatomist. In 1889, he 
succeeded Sir John Struthers as profeasor of anatomy 
in the University of Aberdeen. He held this chair 
for thirty-six years, retiring in 1925. 

Reid was the sole survivor of the anatomista who 
founded the Anatomical Society in 1887; he became 
preeident of the Society in 1910. He was elected a 
fellow of the Royal Anthropologioal Institute m 1886. 
His first important contribution to anatomy was 
entitled “Observations on the Relation of the 
Principal Fiasures and Convolutions of the Oerebrum 
to the Outer Surface of the Scalp”; this appeared 
in the Lancet of September 27, 1884, and it contams 
a description of a base line—spoken of to-day as 
‘Reid’s Base Line’. Two other important papers 
on topographical anatomy were published by him 
in the Jowrnal of Anatomy—one on the relationship 
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of nerve roots to vertebral markings ; the other on 
the position of the chief nerve trunks. 

Soon after being appointed to Aberdeen, he estab- 
lished in connexion with his departznent an anthropo- 
logical bureau to register the physical characters of 


.the students who entered and to keep a record of 


their growth changes. Reports from the valuable 
date thus collected have appeared in the Journal of 
the Royal Anthropological Institute. Records are still 
for further papers dealmg with the anthropology of 
the Scottiah student. Another great service he 
rendered to the prehistory of Scotland by the 
preservation and study of the remains of the strange 
people who first appeared in Aberdeenshire early in 
the second millennium B.0. His own physical features 
were so similar to theirs that one had reason to 
regard him as a descendant of these early Bronze Age 
settlers in the north-east pert of Scotland. The 
Anthropological Museum of the University of Aber- 
deen, in which these unique specimens are preserved, 
owes more to Prof. Reid than the “Ilustrated Cata- 
logue of Specimens from Prehistoric Interments found 
in the North East of Scotland” which he wrote in 
1924. In acknowledgment of what he did for this 
Museum and for the University, bis friends and pupils 
endowed a lectureship in connexion with it—known 
as the Reid Lectureship. He was the moving spirit 


Dr. W. A. Potts 


Lr. WILLLAM ALHXANDAR Porrs, who died on 
July 23 m Birmingham at the age of seventy-three 
years, was 6 familiar figure to those interested in 
psychological medicine and latterly ala? to those 
interested in crimmology. 

Potts started his acientific career at the East Riding 
Mental Hospital, Beverley, but left this branch of 
work to go mto general practice, where he remained 
for fully twenty years. After this he becams medical 
adviser to the Birmingham Mental Deficiency Com- 
mittee and so his more scientific side became con- 
centrated on the mentally defective. Since 1919 he 
had been very helpful in an advisory capacity to 
the police courts in Birmmgham, particularly when 
they were dealing with cases of mental deficiency. 
He was also medical adviser to the Barr Park Oolony 
and consultant to the Royal Albert Institution. He 
was chairman of the Special Schools After-Care Com- 
mittee in Birmingham. He carried out a considerable 
amount of work lecturing and teaching, and collabor- 
ated with Shuttleworth in his ee Deficient 
Children”. 

He was a most charming: paluwas hed 
a ready amilo and a being hand for the young mea. 


Wx regret to announce the death of Mr. H. P. 
Hollis, a former president of the Britiah Astronomical 
Association, on August 7, aged eighty-one years. 
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NEWS AND VIEWS 


Prof. F. Vejdovsky 

DESPITE the disturbed political situation and inter- 
- national tension, Ozech men of science and their 
friends intend, if possible, to celebrate next October 
the ninetieth birthday of one of Bohemia’s most 
distinguished living sons, Prof. František Vejdovsky, 
who was born on October 24, 1849. After studying 
at the Charles University of Prague, and already as 
- @ young man winning fame as a zoologist, he was 
elected profeasor of zoology, comparative anatomy 
and embryology in the Charles University in 1892, 





Pror. .F. VEJDOVEKY 


retirmg as professor emeritus in 1921. Durmg his 
long life, Vejdovaky has not only been very active as a 
teacher and leader among Ozech szoologista, he has 
also, by his own researches and those of his numerous 
pupils, contributed largely to the advancement of 


many different branches of zoology. His own work’ 


covers & very wide field, but it has dealt mamly 
with the morphology, development and systematics 
of various Invertebrata, and with cytology—especially 
spermatogenesis, fertilization and problems connected 
with the centrosome and the chromosomes. On these 
and other matters he has published some ten large 
treatises, and more than a hundred other memoirs 
in Czech, Enghsh, American, French and German 

Ly his own country, Prof. Vejdovaky has long been 
held in the highest esteem, and his accomplishments 
and his personal kindliness have endeared him to 4 
wide circle of friends and correspondents abroad. 


-~ 


Few men attain the age of ninety years, and fewe. 


o still can look back upon so long a lifetime spent ir 


the wholehearted pursuit of science for ita own sake 
Prof. Vejdovaky has lived through the olassica 

periods, of Darwinism and Mendeliam, and ha 
actually seen the rise of modern ‘cytology—to whiel 

he contributed an honourable share—and he ha: 
hitherto survived the prolonged ordeals which hu 
nation has suffered durmg this century. All true 
men of science everywhere must therefore offer hur 
respectful congratulations on his approaching birth- 

day, and wish him and his people that peace anc& 
future happiness which, by their steadfast devotion 
to science and civilization, they so richly deserve. 


Petrus Camper, F.R.S. (1722-1789) | 

Te» fifteenth volume of the Opuscula Selecta Neer. 
landtoorum de Arte Medica, which has recently beem- 
published under the able editorship of Dr. B. W. T. 
Nuyens, of Amsterdam, contains the illustrated trave 
diaries in Dutch and English of the three visita to 
England made by Petrus Camper, who was not only 
one of the most eminent Dutch medical_men in the 
second half of the eighteenth century, but was also a 
botanist, zoologist, mineralogist, paleontologist and 
draughtaman of distinction. The first vimt, m 1749, 
three years after bis qualification, was chiefly under- 
taken for the purpose of attending the lectures of 
William Smellie, the father of British gynmoology, and 
of taking leasons in drawing at the Royal Academy. 
During his stay in Great Britein he made the acquaint- 
ance of many of the leading scientific men of the 
day, includmg Sir Hang Sloane, Sir Joseph Banks, 
F. W. Herschel, John and William Hunter, John 
Smeaton, Mead and Cheselden. He attended the 
meetings of the Royal Society, of which he was made a 
fellow ın 1750, visited the hospitals and museums 
and showed the keenest interest in contemporary 
scientifig novelties. He did not confine his attention 
to London, bit visited Oxford, Cambridge, Bath, 
Bristol and Birmingham, where he made the acquaint- 
ance of Withering and James Watt. In the next 
two visita which he paid in 1752, when he was pro- 
fessor at Franeker, and in 1785, a. few years before 
his death, his energy and enthusiasm still ap 
to be unabated, and his time was profitably apent mn 
a congenial scientific atmosphere. 


New Technical Branch for the Royal Air Force 


OryictaL confirmation was given recently of a 
decision to form a seperate technical specialist 
branch of the Royal Ar Force. It has become 
increasingly obvious that, owing to the technical 
complexity -of the problems relating to service air- 
craft and their equipment, it is necessary to allocate 
personnel to engineering and technical duties, allowing 
them to devote their whole time to such work and 


arranging various courses of tramimg for them. Up 
to the present, the policy of the Royal Air Force 
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has always been that all officera must enter the 
“General Duties Branch”, and devote their time to 
a complete training im flying for, at least, many 
years of their time as junior officers. Later they 
can express a wish to take up specialization in 
teehnical work, but they are still required to main- 
tain proficiency in flying. Thus the process of be- 
coming & technical specialist is a slow one, and in a 
service in which the retiring age is, poasibly neces- 
sanly, set fairly early, as flying is primarily a young 
man's job, the officer choosing these branches always 
finds himself at a disadvantage, either for pramotion 
within the service, or in respect of his ability to 
obtain employment in the technical side of aviation 
upon. retirement. Also the break in continuity of 


training and accumulation of experience is usually. 


considered to be unwise, and many young engineers, 
both from the universities and works apprenticeships; 
have undoubtedly been deterred from entering the 
Royal Air Foroe by this reason. , 


In spite of the enthusiastic membership of the 
university air squadrons the number of technical 
graduates offering themselves for University Com- 
mimio in the Royal Air Force has always been 
relatively small. The new branch should remove 
these disadvantages. Entrants for commissions are 
now offered direct entry into technical work, without 


having to spend several yeara in acquiring pro-' 


ficiency in flying. They are to be rearuited from 
university graduates m engineering or natural science, 
and student apprentices from works who have 
acquired theoretical knowledge up to a university 
degree standard. The retirmg age limit may well 
now be extended, as the work is not that m which 
the younger man necessarily exoels, in fact the 
older man would be superior by reason of hie aocumu- 
lated experiance. Prospects of promotion should also 
now be greater as there must be senior adminis- 


trative posta within the new department. 
Further Archeological Excavation in Syria 

Sra LEONARD Woouiey’s third season of excava- 
tion on the ancient site of Allalakh at Atchana near 
Antioch, as anticipated, has enlarged and added 
further detail to the picture of a great meeting place 
of the civilizations of East and West at an entrance 
gate to western Asia; but at ita close it held out 
promise of an even greater field of discovery still to 
be explored. Of this a glimpee may be afforded 
when the numerous cuneiform inscriptions retrieved 
in the season just past have been submitted to 
inspection. Sir Leonard in his preliminary report 
(Thea Times, August 2 and 3) opened with an account 
of the further excavation of the earlier palace, which 
preceded that of the fifteenth-century Hittite king, 
Nig-me-pe. This earlier building, cannot, Sir Leonard 
thinks, be much later than the time of Hammurabi, 
and he assigns it tentatively to the eighteenth 
century B.O. The structural features, which point to 
ita use in part for admmistrative and business pur- 
poses, ii part as a royal residence, convey the 
impression of a sense of dignity and propriety, oom- 
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bined with an unusual appreciation of space and air, 
particularly noticeable m the arrangement of the 
upper residential chambers, with a loggia giving an 
extensive view over the city, and an approach by 
newel stairs, of which the first two flighte are nearly 
perfectly preserved. It was, however, from a private 
house of the fifteenth century that the much desired 
further evidence was obtained of the contect with 
Crete, for which mainly the excavation of Atchana 
was undertaken. This now took the form of a fresco, 
which is exactly similar to a scheme of decoration 
found at Knosos, and a 12-wick lamp in red 
porphyry in the form of the capital of a column, which 
at Knossos would be hailed, Sir Leonard says, as 
a typical, but unusually fine, example of Minoan art. 


Ir was, however, towards the close of the season's 
work that the most striking discovery was made, 
which, as Sir Leonard says, ‘goes far to complete 
the picture of the ancient city of Alalakh”. This 
was a temple, which throws light upon the religion 
of the people, and gives examples of their major 
arta. Though the clearance of this part of the site 
has only just begun, it is already evident that here 
are the superimposed remains of at least four 
temples, of which the latest may date to about 
1200 ».o. and the earliest to the fifteenth century. 
They had been richly adorned with sculpture. 
Although as yet it has not been possible for Sir 
Leonard to give more than the most summary af 
adoounts, the record of finds is amazing in both 
number and interest. Among the more arresting 
finds are the remarkable sculptured lions, the bronze 
spearhead, deemed ‘to be a cult object, and most 
remarkable of all, the hidden statue of a king or god 
in white limestone with ita fifty lines of cuneiform 
Insoription, of which the decipherment will be 
awaited with keenest anticipation. Such a mass of 
evidence of the character of Hittite ar, and of so 
early a date—at least of 1200 3.0. and possibly even 


of the fifteenth century—is indeed an unexpected, 
but more than weloome find. 


Excavations at Exion-Geber 

RecENT excavation at Tell el-Kheleifi on the Gulf 
of Aqabah, Sinai, by the American School of Oriental 
Research at Jerusalem, not dniy has confirmed the 
indications of the importance of this site in early 
times as a meeting place of a number of trade routes, 
afforded by investigations in 1988, but also has 
revealed that it was the centre of an extensive 
industry for the ameltmg and refining of copper and 
iron from the mines of the adjacent Arabah. The 
site has been identified with the great port of King 
Solomon, Exzion-Geber ‘which is by Elath on the 
shore of the Red Sea, in the land of Edom”. No 
longer, however, does it stand by the sea. The 
prevailing northerly winds have brought sand to silt 
up the head of the gulf, so that the shore is now 
half a mile away. The importance of the oity as a 
commercial centre was indicated in the first season’s 
excavation by a number of finds, of which the most 
important is held to be a large broken jar, on which 
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had been incised two letters belonging to the early 
South Arabic script. This is assigned by strati- 
graphic evidence to approximately the latter part 
of the eighth century 8.0. The letters are the earliest 
known to be definitely datable from a scientifically 
controlled excavation. Dr. Nelaon Glueck, director 
of the School, in a preliminary account of the 
excavations carried out in May—June, 1939 (IHus- 
trated London News of August 5) records the dis- 
covery of an ingenious and complicated system of 
flues and channels m the thick and high walle of 
sun-dried brick of the first city, which is so oon- 
structed as to utilize the draught of the prevailing 
winds from the north for the furnaces of an elaborate 


complex of smelting and refining plant—the largest 
yet discovered in the ancient Near East. This 


system would appear to have been the governing 
factor in determining the site for the first city ; and 
so well bonded were the bricks that many of the 
walls still stand almost at their original height after 
nearly three thousand years. Among smaller finds 
from the third city were Egyptian amulete, of which 
one was a small cat, a form characteristic of the cult 
of the goddeas Bast of Bubastis, and another was 
the Uzat eye of Horus. 


Jenner and Napoleon 
At a recent meeting of the Section of the History 
of Medicine of the Royal Society of Medicine (Proc. 
Roy. Soo. Med., 32, 877; 1989), Dr. J. A. Nixon said 
that the world-wide eminence of Edward Jenner 
found no better illustration than his ability to secure 
the liberation of British prisoners from countries with 
which England was at war. One of the best known 
of these pri was the Earl of Yarmouth, the 
model of Thackeray’s Marquess of Steyne and 
Disracli’s Marquees of Monmouth, on behalf of whom 
Jenner addreesed in 1803 the following appeal to the 
National Jastitute of France: “The Sciences are 
never at war... . Permit me then aa a public 
body with whom I am connected to solicit the exertion 
of your interest in the liberation of Lord Yarmouth”. 
in 1805 Jenner addressed. himself directly to Napoleon 
requesting that two of bis friends, Mr. William Thomas 
Williams and Dr. John Wickham, both men of science 
and literature, might return to England. According 
to Baron, the well-known biographer of Jenner, it 
was either on this or a similar occasion that Napoleon 
exclaimed: “Jenner! Ah, we can refuse nothing 
to this man.” Jenner was also successful in obtaining 
the release of Sir George Sinclair, who had been 
errested as a spy at Gottingen. Besides helping to 
liberate Englishmen detained on the Continent, 
Jenner issued certificates stating that travellers 
„abroad were known to him and were undertaking 
@ voyage in pursuit of science or health or other 
affairs entirely unoonnected with the war, and were 
in his opinion entitled to protection and freedom. 


British School of Archzology at Athens, 1935-36 
Aurnover the Annual of the British School 


at Athens no longer provides a general view of 
the activities of the School and its studente— 
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information which now must be sought in a separate 
publication—ita contents continue to record the 
more important operations of ita members. The 
volume for 1985-36 (London: Macmillan and Co., 
Ltd., 1939. 42s. net), however, opens with an 
acoount, vary fully illustrated, by Dr. Alex. Phite- 
delphua, director of the National Museum of Athens, 
of the Anavysos Kouros, a remarkable example 
of archaic art, in fact “one of the most perfect 
and almost the last link in the long chain of Apollos 
or kouroi that have come down to us”, probably 
dating at about 680 B.o. This statue, which was 
recovered in fragmenta from an antique dealer in 
Paris, had been smuggled out of Greece by sea a 
few years ago from Anavysos, near Laurium. Of 
the remainder of the contents of the volume the 
greater part is given up to the excavation of the 
cave of Trapeze on the plain of Lasithi in eastern 
Orete. This cave was first discovered by Sir Arthur 
Evans in 1896, who refers to ıb as contaming objects 
mainly of the Hellenistic period, but also a faience 
figure of Bes and fragmenta of gold leaf, which 
afterwards found a parallel in the Early Minoan 
jewellery at Mokhlos. Apart from mention by Tara- 
melli and Bosanquet, it received no attention from 
archwologista until 1985, when it was visited by 
members of the School. In 1936, between May 4 and 
19, it was excavated by Mies Money-Coutte, Mr. and 
Mrs. J. D. 8. Pendlebury and others. Judging from 
the finds, the contents of the cave originally must have 
been moh. Although metal was comparatively rare, 
gold, silver, bronze (or copper), and lead were all repre- 
sented. The deposits in the cave, however, had been 
much disturbed by treasure hunters, and m one spot 
only were they intact. It has, therefore, bean possible 
to study the pottery found for the most part on 
stylistic evidence only, and to reconstruct the history 
of the oave socordingly. It would appear to have 
been occupied as a habitation site in Late Neolithic, 
and to have been used for communal interment from 
Early Minoan I until the end of Karly Minoan II. 


The Cyclotron and Biological and Medical Research 
Ds. G. E. Haparson, lecturer in physica, in the 
University of Birmingham, has been elected to a 
Rockefeller Foundation fellowship in natural science 
which will enable him to spend a year at Berkeley 
University, California, studymg under Profs. J. H. 
and E. O. Lawrence. The object of the visit is to 
first-hand knowledge of the application of 
neutrons to biological and therapeutic research, in 
which the Profs. Lawrence have opened up & new 
field the exploration of which seems likely to be of 
first-rate importance in the treatment of disease. 
Berkeley University, where Prof. Lawrence con- 
structed his cyclotron and has developed his own 
technique, 18 unique ın facilities for the production of 
neutrons and artificial radioactive substances. When 
the large cyclotron which Prof. Oliphant is building 
for research in nuclear physics in the Physics Depart- 
ment of the University of Birmingham is completed, 
this University, in which the Physics Department 
and new Medical School are in close proximity, will 
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be in an exceptionally favourable position for the 
promotion of the and physiological in- 
vestigations which Prof. Lawrence at Berkeley and 
Prof. Hevesy at Copenhagen have so strikingly 
originated. -It is hoped that on his return from 


research in these subjecte- in the 1 
Birmmgham. 


x 


The Ontario Research Foundation 


Tua report of the Ontario Research Foundation 
for the year 1988 (Seasions Paper, No. 48, 1939. 
Pp. 86. Toronto: King’s Printer, 1989) refers to the 
extension of the soil survey of the central part of 
Southern Ontario eastward to the Quebec border. 
The Department of Agriculture bas.also determined 
‘the general relations between the performance of 
certain varieties of apple, and climatic and soil 
conditions in the apple-growing sections of the 
Province. The Department of Pathology and 
Bacteriology has continued ite studies of bovine 
mastitis. Attention has been focused on the preven- 
tion of human infection by pasteurization of milk, 
and experimental work was continued during the 
year on Brucella Abortus. Studies relating to the 
sheep noe fly ware continued during the year as well 
as on the parasites of game and fish. The Textiles 
Department has been responsible for investigations 
‘on. causes of fabric fraying and the quantitative and 
consistent measurement of this tendency. They have 
also been responsible for testing work on the fastaess 
to light of dyestuffs used in the Canadian textile 
industry, and have commenced a study of the 
fundamental and physical characteristics of single 
silk fibres. The testing work and control work, of the 
department, particularly in connexion with rayon 
merchandise, have also increased. The facilities of 
the Department of Engineering and Metallurgy for 
the investigation of products associated with air- 
conditioning have been extended, and were put to 
considerable use in the year. A study of the resistance 
of metals and alloys to abrasion and wear has 
developed to a stage which permitted a pew pro- 
graxome of work to be prepared, and results pf teeta 
on suitable metals have been collated. 


Tue Department of Chemistry in ita investigation 
of paint failures in the Paint and Varnish Laboratory 
has , continued. to yield information essential to 
understand the problem of protective finishes, and & 
fundamental investigation of the processing of drying 
oils is in progreas. Other work on a low cost plastic 
moulding powder prepared from wood meal has 
overcome the difficulties due to the absence of some 
properties which are easential to commercial success, 
and a low cost powder is now available which oan 
be moulded commercially. Interpolymerization of 
styrene and other organic chemicals has been studied 
m the cellulose and plastics laboratory and a new 
series of interpolymers developed which are notable 
in their resistance to swelling in commercial solvents. 
During the year an Analytical Laboratory was 
established to serve as a central laboratory in the 
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Foundation for analytical problems. The Paper, 
Printing and Adhesives Laboratory has worked 
mainly on packaging and adhesive problems due to 
difficulties through odours and moisture. In the 
Department of Biochemistry work on the production 
of lactic acid and other chemicals by the action of 
micro-organiams has been conducted, as well as pilot 
scale tannery operations to improve the vegetable 
chrome process for the manufacture of sole and 
belting leather which was developed in 1937, and~in 

addition to improving the oolour of the leather it is 
hoped to improve still further its durability under 
normal wearing conditions. Attention is also being 
given to the development of spue on finished leather, 
and a oomplete report on the technology and 
economics of pectin production has been prepared 
for one of the large apple growers of the Province. 


“Nomenclator Zoologicus” 

WE have received a sample part of the ““Nomen- 
clator Zoologicus”’, edited by Dr. 8. A. Neave, of 
which the first volume is about to be published by 
the Zoological Society. The- work, which will be 
completed in four volumes, aims at giving “as com- 
plete a record as possible of the bibliographical origins 
of the name of every genus and subgenus in zoology 
published since 1758, the date of the tenth edition 
of Linnwus’ ‘Systema Nature’, up to the end of 
the year 1935’. Up to 1850, not only the generic 
but also the specific namea are indexed in Sherborn’s 
monumental “Index Animaliam’’, Since that date, 
however, the scale of zoological publication has 
increased so vastly that a continuation of ‘‘Sherborn”’ 
would be a task of overwhehning magnitude. Even 
in the all-important matter of generico names the 
systematist hag been compelled to spend much time 
and labour m tracing their origin and in trying to 
avoid re-inventing old names for new genera. The 
“Nomenclator Animalium generum et aybgenerum” 
published by the Prussian Academy of Sciences, begun 
in 1926, was designed to, reenedy this state of affairs. 
but it has been making its appearance in ao leisurely 
a fashion that, although already thirteen years out 
of date, it is not yet completed. Dr. Neave, who has 
had the assistance of the specialists on the staff of 
the British Museum (Natural History), as well as 
of many other zoologista in Great Britain and abroad. 
hopes to complete publication by the end of 1040. 
Apart from cross-references and variations in spelling, 
he and his collaborators have collected about 192,000 
generic names, of which at least 5,000 have escaped 
inclusion in former nomenclators and in the “Zoo 
logical Record”. No doubt many omissions remam 
to be discovered, and roologista are asked to send a 
note of any they may find so that they may be in- 
cluded in a supplementary list at the end of the last 
volume. : 


Forestry in South Africa 

Wx weloome the issue of the first number of a 
new forestry publication appearing m the Journal 
of tha South African Association (No. 1, Oct. 1988, 
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October, 1938). The number opens with a fitting 
memorial to the late Mr. J. P. Bekker, administrator 
of the Transvaal, who was keenly mterested in 
forestry, and one of the earliest advocates of exten- 
sive afforestation in the Transvaal. The most 
important article, which alone would make this num- 
ber of the Journal of high value, is the “Historical 
Sketch of the Development of Forestry in South 
Africa” by N. L. King, chief management officer, 
Division of Forestry. To thoes interested in forestry 
progress m the Dominion, & perusal of the paper is 
recommended. There is a strange omission, however. 
The author, although he alludes to the early settlers 
who landed at the Cape in 1652, makes no referance 
to the fact that they imported in the seventeenth 
century the oaks and poplars. 

THe new journal contains several articles of 
technical interest to South Africa. In connexion 
with the important questions of erosion and 
desiccation in Africa, now receiving serious atten- 
tion, the brief note, accompanied by some startling 
photographs, by Colonel Deneye Reitz, M.P., on 
“The Forests of Northern Zululand” is arresting. 
Colonel Reitz depicts areas of forest which he knew 
fifteen years ago with the present atate of affairs. 
“Tn those days this area consisted of open savannah 
plains plentifally interspersed with park-like groves 
of timber. In addition there was the extensive 
Mongosi Forest and several other valuable fofesta at 
Mpatu, Moosi and elsewhere. . . .” The author 
shows that the greater part of the groves and the 
forest areas have now disappeared to make ‘gardens’, 
that is, cultivation. Among other articles of interest 
is one by F. 8. Laughton on the “Raising of Trans- 
plants of Indigenous Tree Species for Open-Rooted 
Planting” and a paper by 8. P. Sherry entitled “The 
Rate of Growth and Health of the Southern Pines 
in the Midland Conservancy’. 


Control of the Chrysanthemum Midge 

A LAW case of interest to chrysanthemum growers 
was heard at Littishampton on July 3 when a 
nurseryman was prosecuted by the Ministry of Agri- 
culture and Fisheries for failure to oomply with a 
notice requiring him to take certain measures for the 


extirpation of the chrysanthemum midge from his - 


premises. The chrysanthemum midge is a serious 
pest of greenhouse chryzanthemums in North Americe, 
and during the past two years it has been found to 
exist in a few nurseries in England. The control 
measures to be adopted, if the pest became estab- 
lished in Great Britain, would add greatly to the oost 
of growing chrysanthemums. For this reason drastic 
measures are enforced with the view of eradicating 
the pest where it has been found and preventing its 
spread to other nurseried. It is in the interests of all 
that outbreaks should be speedily discovered and 
notified to the Ministry. Growers of chrysanthemums 
are advised to watch their planta carefully and to 
send to the Ministry specimens of plants attacked 
by any inseot with which they are unfamiliar. An 
illustrated leaflet (Advisory Leaflet No. 286), which 
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gives a full desaription of the chrysanthemum midge 
and its habits, may be obtained on application to 
the Ministry at 10 Whitehall Place, London, 8.W.1. 


Modification of the Steiner Composting Process 
Tua present-day shortage of organic fertilizers bas 
naturally led to special attention being paid to 
methods of composting. Recently a claim has been 
put forward by Miss Maye Bruce, of Sapperton, 
Gloucestershire, that she has developed a oo 
of the Stemer process which resulta in a more rapi 
decomposition of the waste material and a more 
valuable product from the fertilizing pomt of view 
(J. Min. Agric., 48, No. 8, 205; 1939). A layer of 
charcoal is spread over a foundstion of rubble, and 


_@ wall, about 4 ft. high, of wood or brick built round 
-it. Garden refuse of a non-woody natare is then 


thrown on, particular value being attached to stingmg 
nettles. Unslaked lime is sprinkled when the first 
and third foot levels are reached and animal manure, 
if available, is applied at the second foot level. The 
unique part of the method, however, lies In the 
recommendation that the further addition of six 
herbal easences, namely, nettle, yarrow, camomile, 
valerian, dandelion and oakbark, with pure 
run Honey, in a solution of 1 part in 10,000 adds 
greatly to the value of the compost. The heap should 
be covered with about 6 in. of soil and protected from 
rain, and after six weeks in summer, or twelve im 
winter, the refuse becomes a rich, friable and sweet 
smelling heap of compost. Further information as 
to how to make and use these easences can be obtamed 
from Mias Broce, who is also willing to forward them 
at a nominal charge to cover packing and postage. 


Electric Heating of Domestic Hot Water Supply 
Tua important paper on “The Application of 
Electrio Heatmg to Domestic Hot-water Supply 
Systems” read to the Institution of Electricdl 
Engineers and to seven local centres is published in 
the Journal of the Institution of July. In the dis- 
cussion, Mr. A. E. McKenzie, engineer to the Wimble- 
don ion, said that im the three towns 
supplied by his undertaking, there are 38,000 
consumers taking electricity and 17,688 electric 
water heaters. This gives one water heater for 
every 2:15 houses, or approximately 46 per cent 
saturation. In addition, there are a large number 
of publicly owned heaters. In Wimbledon, all self- 
contained water heaters are cleaned out once in two 
years, and four improvera are employed continuously 
on this work. All the heaters in a street are cleaned 
at the same time, thereby cutting mamtenance costs 
down to a minimum. Taken over & period of years, 
the oost of cleaning such heaters, both large and 
small, averages ld. per month. As the numbers 
incredse, it is hoped that this cost will soon fall. The 
problem of ‘scaling’ is more serious with the small 
heaters than with the big ones. Most of the scale 
is deposited at the top of the outlet pipe and at the 
anti-dripping device which is immediately over it. 
There is no necessity to remove any of the electrical 
connexians. This enables the“heater to be reno vated 
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leas than half the time and at leas than half the 
+ formerly neceasary. A strong case can be made 
5 for the claim that the electric water heater 18 
«re trustworthy than any other type. At Wimbledon 
re are 5,000 of the self-cleaning type installed and 
we, has not been a failure. Serious accidents dus 
electric water heaters are practically unknown. 
wing the severe weather last winter, only twelve 
itera were put out of action, all of which functioned 
mediately the ice was melted in the supply 
168, 


~ 


Californian School of Education 


To have directed one of the foremost schools of ' 


ucation in the United States from 1898 until 
83, to have presided during those thirty-five years 
er the traming of nearly three thousand of the 
iduates whom it has sent out to all parts of the 
uted States and beyond, many of them to occupy 
ategic positions in the educational world as pro- 
sors, research workers sand school and college 
xoutives, and to crown this life’s work by presenting 
with a new 500,000-dollar building paid for out of 
) proceeds, judiciously invested, of spare-time 

mings during all those years—to few is it given in 


ir declining years to look back on so satisfying 
achievement. It 1s commemorated in a pamphlet 


vntly issued by Stanford University in oonnexion 
sh the opening of the University School of Educa- 
n Building—the gift of Dean (emeritus) Cubberiey 
d his wife. A noteworthy feature of the School 
oe the Great War is the importance of the summér 
erter, durmg which most of the students are 
1001 executives or teachats, contacta between 
10m and the School faculty have proved highly 
mulating. The summer is mdeod regarded as the 
st important quarter of the university year for 
struction in the field of education. The delightful 
mmer climate of the Banta Clara Valley is one of 
> School’s most valuable assets. An article by the 
æent Dean emphasizes the conception that pro- 
sional study in education should have a foundation 
scholarship in the social studies and in psychology 
d human biology. ‘The school has been Sne of 
> most static of the social institutions. : 
uversıty schools of education have responsibility 
‘ developmg new conceptions and techniques of 
ucation which are more adequate for modern 
siety,’’ so that the school system may develop in 
» people “‘the vision, the creativensss, the initiative, 
» critical-mindedness, the understanding, and the 
siplme which will.. . give expression to the 
mocratic social ideals.” 


useums of Norwich . 

Tus Museums Committee of the Oity Council has 
st issued a report covering ten years’ development 
829-1938) in the museums of Norwich. It has 
m a period of noteworthy progreas, partly on 
vount of the Value and number of gifta and bequests 
ade to the museums, but mainly on account of the 
vances made in museum arrangement and appeal. 
e exterior and amenities of the Castle Museum, 
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with its Norman keep and magnificent Norman door- 
way, have been attended to following the advice of 
H.M. Office of Works, and great reorganization has 
taken place in the collections exhibited within. It was 
a wise move to reduce the exceasive space formerly 
given to exhibits, often reduplicated, of British birds, 
in order to allow a more balanced representation of 
the-animal kingdom; and the creation of dioramas 
of representative stretches of Norfolk scenery with 
the appropmate flora and fauna adds greatly to the 
instructiveness and attraction of the collections. In 
the Art (Galleries the valuable paintings of the 
Cotman period are undergoing restoration where this 
has been found to be desirable, and a scheme of 
redecoration has bean followed by successful experi- 
ments in the rearranging of the pictures themselves. 
In other directions the museums show that they are 
keeping in pace with modern developments, and 
none of these is more gratifying than the succeas of 
the collaboration with the Education Authority for 
regular visits of school classes to the various 
museums. 


Public Health Statistics of India 


THe annual report of the Publio Health Com- 
misioner to the Government of India for 1936, 
in two volumes, has recently been issued (Govern- 
ment of India Press, New Delhi, 1088. Vol. 1, 
Re. 2, or 3s. 6d.; vol. 2,-Rs. 1, annas 10, or 2s. 9d). 
The state of the public health of the civil population 
m British India 1s surveyed in vol. 1. The mid-year 
estimated population was 281,866,689—an increase 
of 34 millions over 1935. The death-rate was 23, 
and the birth-rate 85, per 1,000, and the infantile 
death-rate per 1,000 live births was 162, compared 
with 164 for 1985. The deaths from cholera numbered 
160,000, some 57,000 less than in the previous year, 
and those from plague were only 18,000, less than 
half the figure for 1985 ; but the deaths from smallpox 
numbered 104,805 or 14,000 more than in the pre- 
vious year. Deaths recorded under ‘fevers’ decreased 
by 4 per cent, but small percentage increases were 
recorded in respiratory diseases and the diarrhos 
and dysentery group. Deaths recorded from hydro- 
phobia numbered, no fewer than 2,470. In vol. 2, the 
general health statistics of the British Army in India 
and, of the Indian Army are considered. The general 
health of the troops seems to have been well main- 
tained, though admissions to hospital among the 
British were a little higher than m the previous year. 
The moidence of the enteric group of fevers is the 
lowest ever recorded, and is particularly striking 
among the Indian troope. There has been no ocorre- 
sponding reduction among the civil population, but 
rather an increase. The decrease of enteric fevers in 
the Armory must, it would seam, be ascribed to more 
general and better anti-typhoid vaccination, and to 


_ & more careful search for, and elimination of, carriers. 


Child Welfare Organization 

THe League of Nations has published the annual 
report on child welfare prepared by the Child Wel- 
fare Information Centre (London: George Allen and 


Unwin, Ltd., 48.). The report gives infer alia a 
general account of the measures adopted in Ohma, 
with a summary of the work being done in the 
province of Kwang-si, the most advanced province 
aa regards the organization of social services. Informa- 
tion on the United States and the United Kingdom 
is very complete. The report should prove useful to 
all who are interested in the social development of 
various countries and the measures adopted to pro- 
tect the mother and child. 


Safeguarding Water Supplies 

A MAMORANDUM setting out the precautions 
necessary in the admmistration of a water supply 
undertaking in order to maintain the wholesomeneas 
of the supply has been sent by the Minister of Health 
to all water undertakings (“Memorandum on the 
Safeguards to be Adopted in Day to Day Adminis- 
tration of Water Undertakings’. Mem. 221. HM. 
Stationery Office). These precautions are those that 
have long been reoognixed as good practice in water 
administration, and include care in the selection of 
workmen so aa to exclude possible infection through 
carriers, particularly during repair work, inspection 
of gathermg grounds, frequent and regular anatyses 
of the water supplied, and the use of special -treat- 
ment such as chlorination. 


Research in the London Hospital : 
THs Publications Committee, with Prof. Bedson as 


its secretary, has issued a volume of ‘Researches. 


Published from the Wards and Laboratories of the 
London Hospital during 1938” (London: H. K. 
Lewis and Co., Ltd.; 7¢. 6d. net). It includes thirty- 
seven papers dealing with a wide range of subjecte— 
physiological, pathological, biochemical and clinical 
which are evidence, if that were needed, of the 
active studies upon problems of health and of 
addaa LBAL ate es pursued At LbN groat neon 
school and hospital. 


Studentships and Fellowships in Medical Research 
Tus Medical Research Council mvites applications 
for a fourth series of studentships and fellowships 
intended to encourage young British medical 
graduates towards becoming investigators.in those 
branches of medical science which are concerned 
directly with disease as it occurs in human beings. 
Post-graduate studentships are offered for medical 
graduates who have already held house appomtments 
and are strongly inclined to a career ut clinical science 
or experimental pethology. Each selected student 
will receive a stipend at the rate of £200 per annum, 
during a period not exceeding twelve months, for 
maintenance while undertaking approved 
courses of study in Great Britam such as may be 
regarded as best calculated to advance the student's 
training in methods of research. Research fellowships 
are also offered for candidates of similar qualifications 
who have already had some experience in the use of 
research methods. Hach fellowship will be tenable 
for one year at the ordinary value of £250 per 
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annum, and will be renewable in approved instans 
at the rate of £300 per annum for a second ye 
These fellowships are intended as probatione 
appointments for research in clinical science 
experimental pathology under suitable direction 
Great Britain. Research expenses may be proyid 
in addition to stipend. Further information can 
obtained from the Secretary, Medical Reses: 
Oounsil, 88 Old Queen Street, London, 8.W.1. 


Announcements a 


Pror. A. J. Clark, professor of materia medica 
the University of Edinburgh, and Prof. T. R. Ellic 
emeritus professor of medicine in the University 
‘London and oonsulting physician to Univers 
College Hospital, have been appomted members 
the Medical Research Council, in succession to Pr 
H. 8. Raper and Prof. J. A. Ryle, who retire 
rotation on September 30. 


Dr. Daan Buns, formerly chemist m the Bure 
of Chemistry and Soils, U.8. Departament of Ag 
culture, has been appointed senior chemist in * 
newly established National Oancer Institute, U 
Public Health Service, and associate professor 
biochemistry at Cornell University Medical Calle 
in New York City, where a study on tissue me 
boliam fundamental to cancer will be carried < 
under the auspices of a grant made by the Natio» 
Advisory Cancer Council to the Department 
Biochemistry headed by Prof. Vincent du Vigneas 
Collaborating in the investigations will be Dr. Fr 
i formerly research associate of Prof. O+ 
Meyerhof and of Dr. P. A. Levene of the Rockefel 
Institute, and lately with Dr. Albert Fischer at t 
Oarlsbergfondets Bioldgiake Institut, Copenhagen. 


Da. Feomoprida Kasi Kuen, honorary profea 
of hygiene in the University of Berlin and an expe 
on tropical diseases, has recently been awarded t 
Shield of Nobility of the Reich by the Germ 
Chancellor. 


‘ 
` 


Prer. Lupwia Jost, profion of botany in * 
Uniwersity of Heidelberg, has been awarded + 


Charles R. Barnes honorary life membership of t 
American Society of Plant Physiology... 


Tau Autamn Meeting of the Iron and 8t 
Institute will be held in Cardiff during Septem 
‘12-15. Further information can be obtained fre 
the Secretary, Iron and Steel Institute, 4 Grosve» 
Gardens, London, 8.W.]. > i ‘ 


Tua John Burroughs Association desires to get 
touch with organizations throughout the world wh 
have been formed in honour of John Burroughs, + 
Amerioan poet and naturalist, with the view of c 
lecting opinions concerning an annual publicat 
containing reporta of such organizations and artic 
on Burroughs. Communications should be addres 
to the president of the Association, Dr. Clyde Fish 
American Museum of Natural History, 77th Str 
and Central Park West, New York City. 
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leavy Cosmic Ray Particles at Jungfraujoch and 
Sea-Level 

rs heavy ionixing particles in the cosmic rays are 
rare that it seams unlikely that much information 
« be obtamed from experiments with cloud 
wunbers. The only method at present available 
«ich can yield quantitative resulta is the method of 
ect photography, which has been used recently 
several investigators mainly for investigating the 
aleer disintegrations which the cosmic rays pro- 
351, On a plate which has been exposed for a 
4iciently long time is observed, in addition to a 
at wealth of phenomena sasociated with dis- 
gration effecta, a large number of single tracks 
«ebebly due to protons or slow mesotrons. 

“n approaching the problem of elucidating the 


‘ious processes taking place, the first 
ich presenta itself is that of the nature of the 


mary radiation responsible for the heavy tracks, 
1 we have therefore made orption measure- 
nts in lead and air. A set of Ilford half-tone plates 
nulsion 70 p thick and sensitive to a-particles and 
ytons), covered with different thicknesses of lead, 
ve been to.cosmic rays on the J 
i m Bristol for a period of 280 days. 
> observed tracks into two classes according to 
ir length (that is, the length of the of the 
ok appearing in the emulsion): (i) less than. 
om. air equivalent and (ii) tracks greater than 


om. air. A large fraction of (i) is due to radio- 
Ive contamination, whereas all the tracks (ii) are 





it will be seen that radiation primarily responsible 
the long tracks suffers practically no absorption 
lead but is strongly absorbed in air. The shart 
oks also indicate that the primary radiation giving 
» to them is strongly absorbed m ar but not in 
d. (Probably most of the short tracks on the 
‘stol plates are of radioactive origin, and we must 
ect an equal number of this origin in the Jungfrau 
+08.) 

[he results show that the long tracks are neither 


sponent. It seams likely that this third component 


CORRESPONDENTS ARẸ INVITED TO ATTAOH SIMILAR SUMMABIBNS TO THAIR COMMUNICATIONS. 


consiste of neadrons. Further rt for this view 
is given by the experimenta of opper*. Experi- 
ments with paraffin as absorber are in progress. 
The grain ing of the tracks is m agreement 
with that of artificially produced protons. Most of 
the long tracks are probably protons; but it cannot 
be excluded that some of the shorter tracks due to 
cosmic reys are also a-partioles, since on the half-tone 
plates there is little difference between the grain 
spacing of a-particles and protons. The distribution 
of tracks was found to be more or leas isotropic. The 
plates were placed in a horizontal position, but no 
paar preponderance of vertical tracks was 


0 


> 


Xo. of grains per cm. 
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We have also observed numerous disintegration 
stars which will be the subject of a later investigation, 
Here we oply wish to mention one particular oase, 
aimilar to a heavy particle in a disintegration 
star observed by Schopper and Schopper*, which 
is of interest in connexion with the ion of 
nuclear flasion. The star in question has five tracks : 
four of them are campaeratively short (5-11 om. 
air) proton or a-rey tracks. The fifth track is 14 om. 
long ‘and has an average grain density of about ihres 
imes that of a-rays of 8 om. range. Considering that 
there is very little difference between the i 
density produced by protons and «-particles of the 
same range, we must ascribe this track to a heavy 
particle with a very high effective charge. Moreover, 
the grain density does not increase steadily towards 
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the end of the range, as is the case for a-partiolea, 
but has a maximum at the mning of ita path 
and then decreases alowly, until at the end of ita 
range it approaches that of an a-particle (see accom- 
panying diagram). This effect is presumably due 
capture of extra nuclear electrons. 3 
We do not think it very likely that this track 
represents the mere recoil from the original coamic 
ray particle. The recoil tracks in even very energetic 
disintegrations are very short, and besides, there is 
no reason why the recoil nucleus should have such 
& high effective charge. In all probability we are 
dealing here with a heavy, highly charged splinter, 
released by a highly excited heavy nucleus, a process 
which bears some similarity to the fission of the 
uranium nucleus. W. HALER. 
At present at Royal Society Mond 


Laboratory, Cambridge. ERT 


G. E. F. FERTAL. 
H. H. Wills Physical Laboratory, 
University, Bristol. 
1 Blan and Walnbeoher, Sits Abed. Wm, 146, 628 (1037). 
‘Schopper and Bohopper, Phys. T., 4, T2 (1939) 
*Schopper, Waturwiss., S8, 557 (1937). 


Temperature of the Stratosphere in High Latitudes 

Wa recently directed attention! on the variation of 
the ‘mean temperature’ of atmospheric ozone, which 
appeared from the observations made by Barbier, 
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Temperature (° K.) 


Chalonge and E. Vassy at Abisko (Swedish Lepland, 
lat. 68° 20° N.) between December 27, 1034 and March 
6, 1935. From the end of December until the beginning 
of March, the temperature gradually mereased by about 
70°C. ‘This great variation may seem surprising, 
as the stratosphere is known to have a rather constant 
temperature ; but ıt ahould first be noticed that the 
mean temperature of atmospheric ozone involves 
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altitudes not accessible to sounding balloons; e 
next, that the stratosphere has-been investiga» 
chiefly in low and middle latitudes. 

Rolf*, however, at Abisko between 1921 and 1% 
carried out a long series of measurements show 
that above the tropopause the temperature decrea 
slightly in January, while in June it increases i 
regular manner, as may be seen in the accompany 
graph. 

For the aake of comparison, there are represented 
the same graph sim curves dedu from rey 
soundings made at Saint-Cyr (lat. 48° 47’ N.)*. J 
cently published observations, made by Carmicb. 
and Dymond‘, suggest that this increase of tem 
ture in summer is yet more marked (25° O.) in hig 
latitudes (about lat. 79° N.). 

Thus, direct measurements point to an ann 
change in the temperature of the stratosphere, + 


` the higher the altitude, the greater the differe 


between the summer’and winter temperatures. 
arctic countries, this change is much greater thar» 
lower latitudes. This was also noticed by Penndo 

The measurements of the mean temperature 
atmospheric ozone, as they reach much higher regi: 
in the stratosphere, are an extrapolation of 
balloon measurements, and strengthen the opin 
that this annual variation increases with altito 
Thus the earth’s atmosphere offers two arctic zo» 
by turne very oold in winter and very warm 
gummer. 

Solar radiation would be reep 
gible for these variations. For 
is easy to estimate, for a given de 
the time when the higher layers of 
atmosphere are illuminated ; 
also into account the obliquity of 
sun’s reys, 6 strong correlation 
found between the illumination + 
the mean tem of ozone. 

In addition, Gowan’s caloulatio» 
though they deal with lower latitw 
(560° N.), show a large differance in 
higher layers of the stratosphere 
tween the actual and 
temperature when the atmosphere 
plunged in darkness during a suffici 
tre for equilibrium to be attain 
which is nearly the case imm p 


t: 

One of the consequences of the 
lated phenomenon is a possible expla 
tion, owing to the dependence of 
velocity constant of thermal dex 
position on temperature, of the decr 
ing ozone thicknesses at Abisko wh 
are shown by Dobson's curve’. 


A. Vassy 
E. Vass. 
Laboratoire de Physique (Ens.), 
380 400 Sorbonne, Paris. 
June 28. 


! Vamy, A. and HE., C.R , MB, 1518 (1989). 
‘Rolf, B, Med.-Stahs. Mai -Hyd. Ansa, & (1032). 
*Un matenel pubbsbed by courtesy of the Ofion Mat 
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‘Penndorf, R, Verdi. Geoph Ins., Lapsig, 8, 181 (1036). 
"Gowan, Quart. J. Roy. Meteor. Soc., @, Bupp., 36 (1934). 

' Dobson, G. M. B., Pros, Roy. Soe., A, 198, 411 (1080). 
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peste e e a 
Extra-Galactic Nebulz 


In his most recent contribution on this subject? 
abble mentions a red-shift of + 0-231A. This 
rreéponds to a velocity of recession of approxi- 
ataly 48,000 miles per second, nearly a quarter of 
ə velocity of light |! "The conviction grows upon one 
at these fantastico velocities are not real. 
Alternative interpretations of the ‘red-shift have 
en proposed, but have failed to provide an accept- 
‘le explanation. No one has taken account of the 
ot that a list of the available determinations of the 
locity of light shows a steady decrease of velocity 
th time, following a linear law, o = 299,900 — 
655 T, for the epoch 19007 (see Table 1). 


x TAHA 1. 
4 
1002-4 200,901 + H km/sec, 
1024 6 200,802 + 80 i 
1986-0 209,796 + 4 
1938-5 200,778 i: 20 
1982-1 909,774 + 11 
1987-7 200,704 + 15 
1038-5 209,761 + ? 
This may be due to a ‘fatigue’ phenomenon : there 


ə in Nature no mexha le mares of energy, no 
amples of perpetual motion. There are tremendous 
ares of energy and the ensuing motion nee continus 
thout perceptible alteration for 

yond reckoning, but neither laste se pcre eg E The 
ergy of a photon is not considerable: and an ex- 
ination of the slowmg-down may be sought in a 
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admitted that the energy of a photon generated by 
an atom of the same element under the same con- 
ditions ia the same in all sources near and far. For 
example, the energy of the photon giving the K lme 
of Ca+ has the same energy whether generated in 4 
remote nebula or on the earth. 

It follows from the above that light leaves a remote 
nebula with a velocity co, > co, and a wave-length 
A, given by the relation o = na, (2). During the 
light’s journey, both o, and n decrease until, when 
the light reaches the earth, they have become o and 
n’ respectively, with o = n'à, (8) and n’ is leas than n. 
Since o, > ¢, from (2), A, > à, the corresponding 
wave-length of light from laboratory sources, and 
ry = A -+ dA, which is the observed red-shift. 

In Table 2, me is the lummosity of the fifth 
brightest nebula in each cluster {the clusters are so 
similar that this gives a precise measurement of 
distance) and dà /à is the observed red-shift. R is the 
distance in light years, from the relation log r = 
0-2 me + 4:803; 2, is the initial wave-length of the 
K line of Cat, calculated from the red-shift, taking 
ita earth value as A = 3933 A.—it is the wave-length 
at both ends of the light’s journey ; n’ is the fre- 
quency of the light from the nebula when it reaches 
the earth, and o, is the initial velocity of the light. 
The nebul@ are in order of i distances. The 
data relating to Ursa Major II are moonclusive: they 
have been derived from a single spectrogram of a 
single nebula only. 


TABLE $. 


17 


just 


x 
x1 





2.0: 


crease of frequency as the light journeys through 
ace. It may be sought in the fact that the velocity 
propagation of a vibration depends on the physical 
operties (gravitational, electrical, magnetic, atomic, 
ermal and probably others) of the space through 
enna ropagated, and that these propertieg are 
termg. Whatever ita explanation, the 
ae ee A 
Besides this, a satisfactory interpretation of the 
i-shifta must conform to the following further 
served facta : 
(1) Stromberg, by measuring the aberration of 
ht from nebulæ of the Ursa Major I cluster, has 
own that the velocity of the light from this cluster 
the same as that of light from laboratory sources?. 
zht from all sources, near and far, reach therefore 
ə eye with the same velocity, c. 
(2) Planck’s constant A is constant, for Adams 
d Humason? have shown that the relation HA = oh 
+ holds good for sources of light near and far, by 
copering a grating and a prism spectrogram of the 
«ission spectrum of the nucleus of N.G.0. 4151. 
3) The wave-length ia constant during the light’s 
imey : this agsumption is accepted as correct when 
vasuring radial velocities. 
(4) The frequency n of a newly generated photon 
# is the eame for all of light near 
d far, since (1) may be wri E ~ kn, and it is 


762-2 
750:1 
752-0 
749-1 
7440 
724 6 
715-5 
711 9 
oi 


ah 
~j 
sa 


The slowing down of the frequency and of 
the velocity both follow lineer laws: m’ (x 10!) = 
762°2 — 0°47; ando(Km./sec.) = 290774 — 173 T, 
where T is in millions of years. 

Accordingly, 240 millions years ago, light travelled 
with a velocity approximately 13 per cent greater 
than now, and the wave-length of the K line of Cat 
was 4447 A. 

Should the above be confirmed, our measurements 
of stellar radial velocities will require a correction 
depending on the distance. 

M. E. J. GHEURY DE Bray. 
ue House, 
High Holborn, 
London, W.C.1. 
June 29. 
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Interrelation of Dissociation Energy and Inter-nuclear 
Distance for some Simple Di-Atoms in Ground States 

Hava recently suggested! that Drs (D dissocia- 
tion energy, fẹ internuclear distance) is approxi- 
mately constant for C—O. linkages in solid carbon 
and in hydrocarbons, I find further that z = Drgn'/? 
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(n group number) tends to constancy, within experi- 
mental errors, for ground states of simple di-atoms 
of related type (for example, Lili, NN and OQ). 

Using the relation kerb = pD (ky bond constant, 
p a constant product for di-atome of related type’), 
it follows that bygn'/* = px. Fox and Martin’ find 
kes constant for O—O linkages : further examination 
shows that it also connects ground and excited states 
of the di-atom CO. In general, however, kyr seams 
more useful for correlating different states of a given 
di-aiom, and this is by the Morse-Clark 
function, which leads to kọrin = py, where y = Drin, 
for cases where the reduced mass does not vary 
greatly. This relation between k, and 1, is essentially 
that already used with some success for hydrides and 
deuterides‘, and oonforms with a suggestion made 
by Sutherland’, to meet a well-known difficulty which 
- & in the Morse-Olark expreasion in the case 

of isotopic forms. The function y is closely constant 
in the KH period, where the reduced masses are 
nearly alike. For HH, HD and DD, v and y give 
equally concordant resulta. 

Whilst z (or y) appear sensibly i 
appropriate periods, p is more susceptible to change 
in electron configuration: thus in ground states 
p(LiLiKKæ) = 9-9, p(OO,KK pp) = 20:9, 
æ = 30-7 volt A* very nearly in both cases. Fox 
and Martin?, in agreement with this, find p = 20:7 
for C—O linkages (KKpp type). However, for a 

iven configuration in & given period of di-atoms, 

p varies with x (or y) in such a way that po (or py) 
is sensibly constant for excited as well as ground 
states, and may be equated to period constanta of 
the type. : 
Tt is hoped. that reliable and more general relations 
connecting D, ky and re may emerge from this. The 
detailed results of calculation will be submitted for 
publication elsewhere. 

I am indebted to Dr. J. J. Fox for much helpful 
discussion. 

. 0. H. Doveras CLARK. 
Department of Inorganic Chemistry, 
*U , Leeds. 


Differential Threshold for Compression Modulus 

Wa have recently described! e ts in which 
it was shown that individuals but slightly 
in their capacity to distinguish by touch small 
diaonods m viesouity of highly siecous frus doida, 
and that an 80 per cent level of correct judgments 
corresponds to a viscosity difference of about $0 per 
cent. 

We have now carried out similar experimenta with 
rubber cylinders in which the compreasion modulus 
akae angel the subjects asked, as in the 

t, to select the ‘softer’ of two 

samples. For the abbar cylinders there are signifloant 
differences between individuals (x* method) and 
further, those of our subjects regularly engaged in 
routine testing are superior asa group. Less educated 

* The cyfinders were manufactured for us by the Research Associa- 
tion of British Rubber Manufsotaress. 
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and subjecta are also superior, eer aia 
been le to distinguish the seperate effects 
education and age. 

Taking the results for all ten subjects 


togethe 
our data may be summarized as follows: '’ 


per 
` 147 a7 556 050 1050 12 
Per cant correct 72 81 85 9 
a given as oqual- bs = 11 11 5 
A giren in reverse ; 
order 40 $1 17 8 10 +: 


It will be seen that an 80 per cent level of corre 
judgments corresponds to a modulus difference « 
about 9 per cant, so that we conclude that differenc 
in compression moduli of approximately sob 
cep can be judged subjectively about thr 


Details will be published elsewhere. 


G. W. Soorr Briar. 
F. M. V. Oorran. 
National Institute for Research in Dairying, 
(University of Reading), , 


Shinfield, Nr. oe 
July 4. 


1 NarURn, 148, 164 (1089). 


Vanadiferous Nodules in Worcester Clay 

THe presence of dark nodules in the red Permi: 
marls of South Devon has been recorded'. The 
nodules, which range from pin points to masseg 
many pounds in weight, attain their maximu 
development one mile west of Budleigh Salterto 
They are surrounded by aureoles of green clay, oo 
tain some 14 per cent of vanadium (estimated as V,C 
and are radioactive. 

We have found analogous structures in the Keup 
marls of Gregory's Bank, Worcester. They a4 
mostly very small and, tn’ section, consist usually of 
black centre ranging from a pm point to 0'8 a 
diameter, the larger onee with a greyish centre a» 
surrounded by & disk of green clay 1-2 am. in di 
meter, the perimeter of which is sharply defin: 
agains the general background of red olay. T 

nodule found weighed 8 gm. and was eg 
shaped. Strate of green clay also occur in the Bax 
and contain numerous small black molusions. 

The green sureole contains ferrous iron and, as b 

identical with that of b 
adjacent red clay, it seems reasonable to conclur 
that it has been formed from the latter by reducti 
or removal of the ferric iron; but it is not cle 
how this hag been effected. The black and gr 
centres contain some 5:6 and 8-6 per cent 1 
spectively of vanadium (calculated as V,0,), wi 
traces of titanium ; but no nickel could be detecte 
Any radioactivity must be extremely weak as 
photographic plate was not appreciably affect 
after one month of direct contact. 

J. Nawton Fromop. 
R. H. VALLANONR. 


Central Technical College, 
Birmi 
July 4. 
i Carter, Mineral, Mag 800 (1931). 
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Co-operative Activation . 

A CONSIDERABLE number of examples of chemical 
reactions in organized condensed systems have been 
observed to occur with activation energies greater 
than those normally associated with the temperature 
range at which the reactions occur. These reactions 
are: (1) the denaturation of proteins, where activa- 
sion energies of 50-150 k.cal. have been reported’, 
(2) CaCO,.6H,O — CaCO, + 6H,O *, (8) K,80,. 

Or4(80,),24H,0 — K,80,.Cr,(80,),12H,0 + 12H,0 °? 
and (4) the production of detonation nuclei m solid 
explosives‘. On the other hand, in many solid 
reactions there is no marked deviation from the 
WPolanyi-Wigner equation, the rate in molecules per 
sq. om. being given by v.eB/RT .N. Thus there is 
no very large deviation m the case of Ag,CO, — 
Ag,O + CO, * or Cu80,5H,0 — Cu80,3H,0 + 2H,0 §, 
and in exothermic solid reactions; the following 
dgures bear out the same point. 


Rates (mols./om.* seo ) 





In all these cases, the thermal decompositian is 
beheved to be simple, the unit proceases Involving at 
she most the decomposition or the liberation of one 
or two molecules. For the decomposition of calcium 
sarbonate hexah , the cy is 10" and 
‘or chrome alum 10" times. For the denaturation of 
oroteins, the discrepancy is variable and ‘sometimes 
ouch larger, It would, therefore, appear that the 
abnormal cases are those for which a large number of 
molecules or chemical bonds are involved in the unit 
‘eaction. 

It is poæible to explain the rapid rates of these 
abnormal processes as due to oo-operative activation 
f a number of points n on the surface within a short 
ime interval t, the activation energy required at 
ach point bemg Ejm, where Æ is the measured 
ectivation energy. The magnification of the rate 
vhich is thereby attained depends, in a complex 
ashion, on the type of organization involved, on the 
Lumber of points n which are activated, the number 
f pomts m out of which n are chosen, but 4a inde- 
endent of the value of +. For crystalline substances, 
z = 1/v, where y is the frequency of lattice vibration 
= 10" gec.), but for colloidal substances in aqueous 
media t may be so low as 10-* seo. 

If we consider the 100 face of a cubic lattice with 
our adjacent lattice points composing s co-operative 
Troup, then it can be shown that the rate of reaction 
3 approximately 10* times greater than that for the 
srocess of activation of one point with the energy 2. 
‘or five adjacent lattice points the magnification is 
pproximately 10‘. If we merease either m or n 
ppropriately, then the ification can be in- 
weased to factors of the of 10", which was 
ound for the decomposition of calcium carbonate 
exahydrate. In order to obtain magnifications of 
fhe correct order, it appears to be necessary to 
crease m, the number of lattice points out of which 
he n points are chosen. This would mean that the 
ctivated pointa are to be spread over a relatively 
ide area. Only in the case of detonation nuclei is 
bere any evidence bearing on this point, and this 
idicates in lead azide and nitrogen iodide that the 
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activated points are spread over an area relatively 
great compared with the ionic diameter. 

For the denaturation. of proteins, the process is 
depicted as the-diaruption of a small number of bonds 
“within a small time interval of approximately 10° 
sec., out of a relatively large number distributed over 
the surface of the protein molecule, the activation 
energy for the breaking of each bond being Ejn. — If 
in this case m is 100 and n is 4, then the magnification 
will be 10* times. For the decomposition of hydrates, 
the co-operative activation 1s regarded as being 
spread over the surface of the orystal, activation 
occurring at key pointe in the lattice, the loes of 

water from these points which follows the activation 
being imagined to cause the breakdown of the lattice 
over & relatively wide area. 

An alternative mechaniam is one proposed by 

ing and Stearn}, which ascribes the high rates 
of reaction to the occurrence of high entropy 
change on passing from the reactant to the actrvated 
complex. On the basis of this hypothesis, in the case 
of changes in the solid state, an abnormally high 
energy of activation should be found in those cases 
where there is a high degree of disorder produced 
during the reaction, that is, when there is an amor- 
phous product, and a more normal value when the 
product waa crystalline. There is, however, at the 
present time but little evidence bearing on this aspect 


of the matter. 
W. E. GARĦER. 


Department of Inorganic and Physical Chemistry, 
University, Bristol, 8. 
July 7. 
1 These reactions have been summarited by Hyrmg and Stearn (Chem, 
Rev, M, 253 (1930) ). ~ 
1 Topley and Hume, Prec, Roy. Soc., A, 198, 413 (91L) 
* Cooper, J. A. (unpubltakei). 
“Garner, W. H., Treas. Farad Soc., 34, 984, (1938). 
‘Spencer and Topley, Treas. Ferad. Sec., #7, 04 (1931). 
* Topsy, Proc. Roy. Seo., A, 188, 418 (1982). 
T Garner and Gomm, J. Chom. Soo, 2123 (1981). 
" Garner and Marke, J. Ohem. Soo., 657 (1986). 
*Weldraom, F. B (unpublished), 
u Whohtn, A (unpublished). å 


Existence of Several Active Components in 
Crude Pepsin Preparations 
Tans original solubility measurements on crystalline 
swine pepsin led to the conclusion that the crystals 
consisted of a single pure tein or several closely 
related protems?. Since that time, it has become 


apparent in this and other laboratories**® that 


pepsins prepared from the various commercial 
producte or from pepsinogen differ in solubility, 
specific proteolytic activity and stability. Solubility 
measurements have now been made on various 
partially purifled pepsin preparations in order to 
determine the cause of these variations. 

The results show quite clearly that commercial 
preparations contain more than one protein pos- 
sessing peptic activity and that the differences 
between the various preparations are due to 
differences in the proportion of the components 
present. Ourve I shows the solubility diagram of 
the total protein fraction from a commercial 1 : 10,000 
Cudahy pepsin preparation. When analysed, as 
described by Kunits and Northrop’, this curve 
indicates that the preparation is a mixture containing 
15 per cent of component A, having a solubility of 
about 0-6 mgm. protein nitrogen per ml. in the 


Mg. dissolved protein nitrogen per ml. 


\ 
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solvent used; 32 per cent of B having a solubility 
close to 0-85 mgm. protein nitrogen per ml., and at 


eae e having a solubility of 


about 0:15 mgm. pro 7 of this Ondaky 

average specific ‘activity’ of dahy oe 
was 0-26 [P.U.]B>., px. The experimental methods 
are not sufficiently precise to allow one to draw 
positive conclusions with regard to the shape of the 
curves for the leas soluble componente. 





V4 08 12 16 20 24 28 32 36 
Mg. protein nitrogen per ml. suspension 


SOLUBILITY OF CHBRTAIM AMORPHOUS PHPAIN PREPARA- 


TIONS IN 05 SATURATED MAONMSIUM SULPHATE 
0-05 M, pH 4-65 acwrars surran at 28° O. 
Solid lines connect determined values ; broken Imes 
are extrapolations. © indicates clear ‘solutions ; ; @ 
"indioates the presence of one or more solid phases. 


Ourve II is the solubility diagram of crystalline 

repared from a Parke Davis, 1: 10,000 

It shows the proportion of the components 
to be about 5 per oent A, 30 per cent B and 65 per 
cent of more msoluble material, of which is the 
O component alge te & ease of about 0°15 mgm. 
aaa Ripa aan a the remainder being 
The as o speciio activity of the 


DAE was 0-28 [P.U.JBP. r. 


Curve TIT is the diagram of pepsin prepared from 
pepsinogen by allowing a solution of pepamogen to 
stand 18 hours at pH 8-6 and 5°0. Under these 
conditions, a precipitate forms which was 

tie polebie Hota oaiae aboab TI pa ont 4 
which therefore precipitates first in spite of ita higher 
solubility, and 25 per cent of other componenta, most 
of which is B. The specific activity of this preparation 
was 0-34 [P.U] ba. pw’ 
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If these anal are correct, then a mixture of-om 
part of pepein pepsinogen (Curve IO) and thre 


parts of Parke Davis (Curve IT) should contain 22 p 
cent A and 30 per cent B, and the a specif 
activity should be 0-26. The solubility curve of tb 
mixture should be very similar to Curve I. Ourve I 
shows the diagram for such a mixture. The chm 
indicates 21 per cent A and 82 per cent B, and ti 
determined specific activity was 0-25, in very 
agreement with the a ji 
This result ahows that componente A and B for 
a mixture under these conditions. It cannot F 
determined with certainty whether C and D for 
mixtures or solid solutions since the first part of tk 
curve, where these components appear, is not suf 
ciently acourate. Hither a smooth curve (sol 
solution) or two straight Imes (mixture) fits th 
results within the i tal error. 
Component A has been isolated from ocerta 
Cudahy preparations of high specific activity. TN 
solubility, as shown in Ourve V, is very near th 
predicted for A from Curves I and II. This prepar. 
tion was strictly h eous in the Tiselius electr 
phoresgiś cell (we are indebted to Dr. L. G. Long 
worth for carrying out this determmation) and h» 


the tion velocity and ka activity close ° 
for the homogenoow 


protem present in the preparation analysed | 
them’. It has no isoelectric point, as measured | 
the collodion particle method, if the determinatio» 
are made on a fresh solution. On standing, no 
protein nitrogen appears in solution and the particl 
become positive at pH 1-5. The A pepsin has bec 
orystellixed. The orystals are imdistinguishable . 
form from those previously described. The no 

tem nitrogen may be removed from the oryste 


washing at 10° O. with 


M/10 acetate pH 4-0 
0-6 saturated magnesium sulphate. 


The A pepsin is much more unstable than B, | 
that 10 hours’ heating at 55°C. and pH 4:6 cor 
ee ee ee 

dahy preparation like that shown in Curve I 
one similar to that shown in Curve II. 

Solubility diagrams of pepsinogen were found al 
to indicate several components. One oge 
component present in only small quantities yields : 
unstgble pepain which is nearly twice as active . 
the pepsin previously obtained. 

VICTOR DESEEUX 
(Fellow of the Belgian American Foundataor 
Rogsk M. HĦARRIOTT. 
Rockefeller Institute for Medical Research, 
Princeton, New Jersey. 
May 20. 


1 Northrop, J. Gon. Phyeiol., 13, 730 (1030) 
* Northrop, J Gen. Phyriol., i ad Hamma aon eee 


fiber Pat gron, and 

a aL!) eae Ji 

ae so PG PA J. Hole U 1 (198 
Spring H 


“The hemoglobin method used in this work has bean 
ao Gen. Phyriol., SR, 79 (1938), and e n nas a 
results 


gA > 1982). The modtfied whh 
are 10- pa caut ae inaa oe and not lower 
wi acuity of about 0 


* Tisalins, Henpahen and Svensson, Prochem. J., 37, 1814 (1938). 
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Platinum Potential of Vitamin C Solutions in . 
Contact with Molecular Oxygen 
THe platinum potential of solutions containing 
ological oxidation-reduction agents can be 
hen exposed to air by means of a relatively simple 
chnique’. 
We have established between the platinum potential 
7) and the concentration (O) of fresh solutions of 
corbic acid adjusted to a pH 2-7 (phosphate buffer) 
i OXIDIZED 


VITAMIN C 
IN p 4100 
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at 37°, with a pH of 2-7 (phosphate buffer), gave the 
folowing equation : 


0 -00047 


] Cox 
(8) (E, — 0:3884) 0-42 + 0-3654 — E, 7 8 


Ored. 


where Ora is the concentration of intact ascorbic 
acid, Coax that of the oxidized vitamin, and #, the 
potential of freah solutions at a temperature of 20°, 


a8 given by equations (1) and (2). The close agres- 


CONCENTR. OF VITAMIN IN COLOG OF THE NORM CONCENTR 


VARIATION OF POTENTIAL 
AS A FUNCTION OF CONCENTA 


H eee 
2 73 
N 


OXIDATION OF 
THE VITAMIN 


40 
iaia BUFFER 
2:73 
30 


9 


WOILIYYNL 


un 
INITIAL CONCENTROF THE VITAMIN IN {Ù NOR 





CunvE I: OLID LINB—EQUATION (2); BECTILINBAR PART OF BOLID LINH AND BROKEN 


Lina—mqQuatTion (1). 


VaBIATION OF PLATINUM POTHNTIAL AS A FUNCTION OF THE 


COMOENTRATION OF VITAMIN O. 


Curve IT: Sonim Love—squation (3). 


ViTaMin O AS A FUNOTION OF INITIAL CONCANWTRATION. 


VARIATION OF QUANTITIES OF OXIDHEMD 
Ow THEM AB8SCIBBA : BOTTOM : 


OONORNTRATION OF VITAMIN HXPRASSAD IN 10°* NORMAL. 


ABOVE: CONCENTRATION OF VITAMIN HXPRESSHD IN COLOGARITHMS. OW THE ORDINATH ; 
ON THA LEFT: AMOUNTS OF VITAMIN OXIDIVED, WXPRRBSHD IN PER ONT OF INITIAL 


OONGHNTRATION. OW BIGHT: 
ot pH 2-6 as stated before)", and exposed to air at 
J° the folowing relations : 


(1) E, = 0-2925 volta — = In O° ** for concen- 
ations equal to or leas than one tenth normal 
'7-6 gm. per litre) ; 

. on oa 

(2) B, = 0-309 volts — ar (Gen = aaa) 
xr all concentrations. 

These equations do not take into account the 
yversible reaction that seems to be very peculiar 
« this case. However, they expreæ with a sufficiently 
courate approximation the ratio between the con- 
antration of ascorbic acid in solution and the 
fatinum potential of the same (see curve 1). 


A study of the oxidation of vitamin in solution 
ept in contact with air, without stirrmg, for 24 hours 


VALUES OF PLATINUM POTHNTIAL EXPRESSHD IN +MY. 


ment of the quantities of oxidized vitamin, both 
determmed experimentally and calculated as a 
function of W accordmg to equation (8) (see curve IT), 
shows that the values of #, were determined accur- 
ately. 

Another argument m support of the relation set 
forth, between the dilution and the state of the 
ascorbic acid molecules, is given by Heintz’. This 
author has studied the infra-red absorption spectra 
of ascorbic acid present in the solid state and in 
0-4 N and 0-1 N solutions (phosphate buffer, pH 2-7). 
Herts finds that spectra of ascorbic acid present in 
the solid state and in the 0-4 N solution are similar ; 
but “that a marked change appears in the 0-1 N 
solution. 

We call the potential #,, as defined by equations 
(1) and (2), the potential of electronic affinity. This 
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represents the tendency toward oxidation, that is, 
the reducing activity of ascorbic acid. The con- 
centration of ascorbic acid abecks ita reducing 
activity, which determines the constant of the 
Siaki of solutions (pH 2:7 at 20°) near O'A N. 

complex media, the vitamin activity can obviously 
be Inmited by factors other than ita own concentration. 
In biological media with rH clearly above 16+2, the 
stability of ascorbic acid is due principally to this 
cause. - In fact, it is known that the normal oxidation- 
reduction! potential of ascorbic acid‘ corresponds to 
a pH of 7 with an rH of approximately 16-2, while 
the average value of the blood rH is* 20-8. 

We wish to thank most cordially the Translation 
Service of the North Carolina State College, Raleigh, 
N.C., for help in the translation of this article into 
English. 


N. Brrasonorr. 
M. WoLosryn. 
e Infantile, 
Bie de Medecme, 
Strasbourg. 
June 20. 
' Bemmonolf, N, and Woloeryn, M, Bull, See. Okia. Bwl, S1, 208 


* Eeamonof and Wolosryn, be eit The yH stability of the ascorbic 
acid solitions was ascertamed by means of an antimony electrods 
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19, 1878 (1032). 
Goad), $ Bal, E., 


ue dag sry tdometric measurements of Vies, Rolas and 
OR 8. oa CEK famine T. 
"Dal. Boo a Med. Exper. U.R.S.9., $, 


Oxoniration of O-Xylene and the Structure 
of the Benzene Ring 


A. A. Levine and A. G. Cole! ozonized o-xylene 
and were able to isolate diacetyl from the reaction 
product, while methylglyoxal and glyoxal were 
isolated in the form of the osaszones by means of 
p-nitropHenylhydrazine. This result ia of great 
importance for the theory of the structure of the 
benzene nucleus. In their paper, Levine and Oole 
give no evidence about the yield of the substances 
isolated. .Therefore we have rein ted this 


reaction using another analytical method. We have. 


transformed the decomposition products of the 

ozonides into’ the corresponding oximes and we have 

worked out a method for separating the oximes 
titatively. 

O-xylene (solidification point — 27°) was ozonized 
in chloroform solution at — 25°, usmg o with 
2-5 per cent ozone until abont the calculated quantity 
of ozone had been taken up. From the reaction 
product we isolated : 

(1) The oxime of dimethylglyoxal melting at 
233-234°, mixed melting point with an authentic 
sample (m.p. 284—285°) 233-5-284°. (2) The oxime 
of methylglyoxal melting at 150-5-151-5°, mixed 
melting point with an authentic sample (m.p. 
152-8-158-1°) 152-152-5°. (8) The oxime of glyoxal 
melting at }70-5-171-5°, mixed melting point with 
an authentic sample (m.p. 172-5-178°) 171- *2~-172°. 

The yield of oximes amounted to about 20 per 
cent of the theoretical yield calculated on o-xylene. 
The composition of the mixture was roughly deter- 
mined as follows: 0°88 mol. of dimethylglyoxme, 
2 mol. of methylglyoxime and 8-2 mol. of glyoxime, 
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while the calculated ratio should be 1: 2:8, if th 
two Kékulé forms each contribute 50 per cent » 
the structure of o-xylene. It will be necessary | 
improve our analytical method before we can 
the exact value for the molecular ratio of the oxime 
The work of two independent groups of worke 

now affords chemical evidence for the occurrence ' 
o-xylene of two resonating Kékulé structures. Tr 
investigation is being continued from the quantitativ 
point of view; full details will be published in t» 
Receutl des Travaun Chamiques des Pays-Bas. 

J. P. Wrsacr. 

P. W. Haayuan. 


Laboratorium voor Organische Scheikunde, 
Universiteit, Amsterdam. 
* Levine, A. å., and Oole, A. G., J. Amer. Chom. Sec., HA, 338 (103! 


Photo-ozidation of Pyrrhole 

Freeuiy redistilled pyrrole dissolved in wate 
alcohol or acetone and mixed with 0-5 x 10‘. 
methylene blue rapidly takes up oxygen in the ligt 
but not in the dark. Pyrrole alone is not oxidize 
The rate of oxygen uptake is a linear function : 
light intensity. Eosm, but not fluorescein, can M 
used instead of methylene blue. Testa with standa» 


. optical filters showed the effective wave-lengths # 


be within the range of 5200-5800 A.- On the bees 
of 5500 A., the energy n to institute tP 
reaction is 8-4 x 10-'* ergs/molecule. 

Two atoms of oxygen are taken up per molecu 
pyrrole. There was no decarboxylation or deamm 
tion, The methylene blue was removed by a minim 
amount of charcoal and the solution evaporated # 
drynees. The residue was extracted with acetor 
which on evaporation left crystals. These we 

several times from boiling benzen 
The analysis was O, 49-1 per cent, H, 5:3 per cam 
N, 14°1 par cant; m.p., 102:5°; yield, 58 per cans 
Mixed melting point determinations showed thu 
the substance was not succinimide. On alkali 
hydrolysis, it yielded 14 per cent ammonia nitroge 
and 72 per cent suocmic acid. 

n-methyl and n-ethyl pyrrole are also oxidize 
under the same conditions, but only one atom : 
oxyese is taken up per- molecule. 


FREDERIONn BERNEAIM. 
J. E. MORGAN. 


Duke University Medical. School, 


Durham, 
North Carolins. 
June 29. 2 


Crotoxin 


Ix May of last year! we announced that we he 
been able to purify and crystallize the chief tox 
principle of rattlesnake venom, which we calle 
erotoxm. Orotoxin contains the whole neurotox 
and hmmolytic activity of the crude venom; bt 
both have a 25 per cent greater activity than tł 
orude. 

The following are the main points of evidence thi 
orotoxin is a’ pure and homogeneous substance : 

(1) The analytical data* obtained from differe: 
samples of orotoxin at different times are the san 
(O: 80-77 per cent and 50-56 per cent; H: 6-41] pe 
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nt and 6-47 per cent; N: 15°86 per cent and 
<-90 per cent; 8: 3-96 per cent and 4:03 per 
nt). 

z Five izations of crotoxin did not alter 
) neurotoxic and hmmolytic activity. a 
(3) The solubility curve of crotoxin at different 
«monium sulphate concentrations’ shows the 
eaight line typical of pure substances’. 

(4) Gralén and The Svedberg‘ were able to show 
at ine crotoxm in the ultracentrifuge ‘be- 
«yed in sedimentation and diffusion as a homb- 
meous substance’. + 

Recently Gosh and De‘ EAE O Vantec 
solution of 100 mgm. of crude venom 
crete was saturated with sodium chloride. After 
anding for one night at 6° a precipitate was obtained 
Bhich contained 8-10 per cent of the original hemo- 
tio and 2-2-5 per cent of the neurotoxic activity. 
«om this difference of the ratio of neurotoxic to 
<emolytic activity in such a precipitate, the Indian 
athors conclude that our crystalline crotoxin cannot 
» & homogeneous substance. . 

We see no reason to discuss such experiments 
æcuted with the crude venom secrete since we have 
eceady shown how to crystallize the active principle 

rattlesnake venom, easily and in good yield. 


K. H. BLOTTA. 
Sao Paulo, j 
Brazil. : 
H. FRAHNEHI-CONRAT. 
Berkeley, 
California. 


lotta, K. H, and Freenkal-Conrat, H., NATURE, 148, £18 (1088). 

‘lotta, K. H., and Wreenkel-Oonrat, H., Ber. Dtsch, Chom, Get., 
71, 1076 (1038). 

Phyu. Rou., 6, 249 (1925). 

„ and The Svedberg, Biochem. J., 33, 1875 (1938). 

tosh, B, N., and De, B. 8., Natron, 148, 380 (1980). 


Cytology of the Common Male Fern in Britain 


Ixa paper which has just come to hand by Dépp!, 
‘tological observations of some importance are given 


“o. 180” in contrast to the sporophytic 
«amber, for normal D. Ftlix-mas which was pre- 
{ously found by the same author to be o. 1603. 
These observations are so closely cognate to a large 
ody of work which has been in progreas for some 
sare on the British fern floras, that it may perhaps 
void a profitless duplication of effort, if the main 
ots which I have obtained for D. Paliz-mas (sensu 
ta) in Brtain are summarized in advance of the 
«ain paper. 

So long ago as 1855°, a very shrewd feld collector, 
‘ollaston, expressed the view that at least two of 
le varieties described for the male fern in Great 
ritain, namely, the varieties Borrert and abbreviata 
‘Newman, were worthy of specific rank. Newman's 
srietal names were regarded as synonymous with 
xe varicties paleacea and pumila of Moore; but to 
wphasize the idea of specific distinctness Wollaston 
troduced two new terms, namely, peeudo-mas and 
ropinqua‘. These have never penetrated deeply 
to purely botanical literature, but they have been 


’ 
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(and stall are) widely used by amateurs and fern 
collectors m Great Britain. They are a commonplace 
of English pteridological handbooks of the older 
sċhool (for example, Druery*) and are represented in 
the L. pseudo-mas var. polydactyla Wills and Dadds 
quoted by Dopp. By modern rules of nomenclature 
both peeudo-mas and propinqua are illegitimate, since 
priority reeta with the names of Newman. In view of 
their historical importance, however, it is necessary 
that their meaning should be understood. 

My own work on this subject began in 1936 with 
the discovery of an apogamous plant from central 
Ireland with o. 120 chromosomes. This plant was 
identified by Mr. Alston of the British Museum as 
D. Filix-mas var. Borri Newm. The cytological 
findings were at that time so unexpected that field 
investigations were at once undertaken in order to 
elucidate them. In the three years which have 
elapsed, cytological observations have been made on 
nearly one hundred planta from more than twenty 
localities in England, Scotland, Ireland and Wales. 
In carrying out this field. exploration, Wollaston’s 
classification has been found to be of the greatest 
service and has indeed been the only one which could 
immediately be applied to the problem. The resulte 
are as follows : 

(1) Wollaston’s L. propmaqua ( = abbreviata Newm). 
has been obtamed from England, Ireland and Wales. 
It reproduces sexually and has a gametio chromosome 
number of 40-41. This number I regard as haploid 
and the sporophytic number (c. 80) of this form aa 
diploid. 

(2) Wollaston’s L. Pikz-mas proper, the commonest 
hedgerow type in England, also reproduces sexually, 
but has a rophytic chromosome number of c. 160 
(as previously reported by Dépp)*. This number I 
regard as tetraploid; but the meiotic behaviour is 
not that of a recent sauto-tetraploid. 

(8) Wollaston's L. peeudo-mas (= Borrert Newm. «= 
paleacea Moore) appears to be exclusively apogamous 
and therefore contains a potentially infinite variety 
of true-breedmg strams. My own first plant with 
o. 120 chromosomes and presumably also, those of 
Dbpp ("o. 180”) I interpret as triploids. Local 
populations of diploids, with o. 80 chromosomes and 
tetraploids with o. 160, all apogamous and with the 
Sprog of pseudo-mas, have since been met 
wi there may be still hi loids to be 

; y maner polyp 

There is strong evidence to suggest that all three 
of Wollaston’s types can hybridize; but I do not 
consider this to invalidate the conclusion that they 
could and should be regarded as three distinct species. 
I therefore agree with Ddpp's desire to acoord specific 
rank to D. paleacea though this is clearly only a part 
of a larger problem. 

While further discussion must be left to the fuller 
statement, a word of appreciation may perhaps be 
allowed here for the abilities of a man like Wollaston 
who, with only the morphology to guide him, should 
have correctly diyined these relationships, against 
the views of contemporary botanista. 


I. Mawror. 
Botany Department, 
University, Manchester, 
July $1. 


1 Dopp, W., Plants, 90, 481 (June 1939). 

* Dopp, W., Pianta, 17, 86 (1982). 

* Wollaston, G. B., The Pkytolona, 1, 271 (1855). 

i Wollaston, G. B., The PAgteloyin, 6, 415 (1562). 

* Druery, O. T., ‘““Britlah Perns and their Vartetias’, London (1910), 
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Role of the Renal Innervation in Kidney Function 


OBSEBVATIONS have been made on the role of the 
renal Innervation in kidney function. A dog’s kidney 
was transplanted to the inguinal region by end-to- 
end anastomosis of the renal vessels to the femoral ; 
the bladder and distal ureteral orifices were exterior. 
ized. Convalescence was uneventful and, both 
kidneys gave every tested physiological evidence of 
normal function. During antidiuretic, that is, normal, 
urine flows, the rate of urine flow and of glomerular 
filtration is greater in the transplanted kidney than 
in the untransplanted kidney of the same animal. 
Following administration of a a quantity of water 
or of a small dose of adrenalin, the above differences 
become ly reversed; this strongly suggests _ 
that the transplanted kidney has continued to be 
effectively denervated. It was demonstrated that 


Absorption experimenta have been made in lead 
and air of es primary radiation responsible for the 
heavy t of the coamio rays. It is 
shown y W. Heitor, O. F. Powell and O. E. F 
Fertel that this primary radiation consists neither of 
electrons nor mesotrons, and it is suggested that the 
best working h thesis is provided by the assump- 
tion that the vy particles are produced by 
neutrons. An atomic ‘explosion’ has been observed 
in which one of the fragmenta oonsista of a highly 
charged nucleus with a very great ifioc ionization 
and showing marked effects due to ‘capture and logs’. 

A. and E. Vassy infer from computations of the 
mean temperature of atmospheric ozone, which agree 
with radio-sounding measurements, that im arotic 
countries the stratosphere is very hot in summer and 
very cold m winter; the higher the altitude, the 
greater the difference between the extreme tem- 
peratures. j 

M. E. J. Gheury de Bray states that the velocities 
of recestion of extra- ic nebule are so 
large as to throw doubt on their reality. An 
plternative explanation of the red-shift is proposed, 
based on the fact, aoan Ly: rary obser sakon wade 
during the last half century (seven determinations), 
that the velocity of light decreases with time. 

C. H. Douglas Clark has extended his work on the 
relation between dissociation energy and mternuclear 
diatance of carbon-carbon lmkages to di-atoms of the 
HH, KH and KK periods in ground states. It is 
found that, with the aid of a relation due to Suther- 
land, this leads to new functions involving bond 
constant and internuclear distance, having char- 
acteristic values in given periods for di-atoms of 
aimilar electronic configuration. It appears that 
extension to excited states is possible. 

G. W. Poo Biar and Ie E E y como a 
shown that the compression moduli of nearly elastio 
rubber cylinders can be subjectively distinguished 
with three times the accuracy obtaining m the case 
of the viscosity of truly fluid bitumens, and have 
found certain significant differences between subjecta 
having different types of training. 

Minute nodules containing vanadium have been 
found by J. Newton Friend and R. H. Vallance in 
the Keuper maris of Worcester. They are surrounded 
by & greenish aureole in the red marl and, In com- 
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Points from Foregoing Letters 


position, resemble fhe larger nodules found in th 
red Permian marls of Budleigh Salterton. 


In reactions in organized condensed systems, ti 
rate of reaction is given by the Polanyi-Wigm 
equation when but few molecules or chemical boni 
are Involved in the unit process. In order to acoour 
for the high rates of reaction met with in a numb 
of complex D pie nae comparative activation is sup 
gested by E. Garner aa a possible mechanism. 

V. Deerenx and R. M. Herriott have analyze 
several commercial pepsin preparations by tł 
solubility curve method. Measurements showed thr 
at least three or four active proteins are 
which differ from each other in solubility, stabilit 
and specific activity. One of the active componen 
was isolated in solubility pure form and crystallize 
The proportion of the components varied in tl 
different commercial preparations. 

N. Bezsonoff and Mme. Woloaxyn give the equ 
tion of platinum potential as a function of concentr 
tion of ascorbic acid in fresh solution in contact wir 
oxygen. The potential becomes practically stab 
when the reducing activity of the vitamin is checkt 
by ite own concentration. Inhibition of this activi 
by factors othér than concentration explains tI 
presente of intact ascorbic acid in biological med 
wherb the oxidation-reduction level is very high. 

From the reaction product obtained by the ozonixz 
tion of o-xylene J. P. Wibaut and P. W. Hasym: 
isolated dimethylglyoxime, methylglyoxime ar 
glyoxime in a molecular ratio of about 0-88:2:8 
and a total yield of about 20 per cent calculated « 
o-xylene. This result, which corroborates the qualit 
tive resultes of A. A. Levine and A. G. Cole, gi 
evidence for the occurrence of two resonating Kiko 
structures in o-xylene. i i 

According to F. Bernheim and J. E. Morgan pyrro 
is rapidly oxidized in the presence of methylene bh 
and light. A substance of unknown structure is formi 
which on hydrolysis yields succinic acid and ammoni 

Oytological evidence is quoted by I. Manton 
reply to a paper by Dopp to show that the commx 
male fern (Dryopteris Pila-mas) ın Britain real 
consists of three distinct ies, one af which 
sexual and diploid, another 1s sexual and tetraploi 
while the third is spogamous and contains è varie’ 
of polyploid forms. 
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aboriginal Races of India 
B. 8. Guma in a racial analysis of the aborigmal 
weoples of India (Sotence and Culture, 4, 17, June, 
939) ints out that of the mhabitants of all India, 
AL p in comnd aumbars, are still in a primitive 
te, by hunting, fishing and on foreat ae 
Luce, and forming 6} per cent of the entire po 
ion, ee an 
«nd more of the so-called “exterior castes”, who are 
mostly detribalized primitive folk in process of 
atering the Hindu social system, the proportion 
xecomes twice or éven thrice this figure. Regionally 
bese tribes are grouped into three separate zones. 
es A ae and north-eastern division of about 


scattered over a very large 
seas che malaman region and the moun- 
ainous territory of Assam and north-eastern India, 
wd merging into those of Burma and Yunnan. 
2) A central division occupying small hills and 
«lateaux tra the entire breadth of the country 
mom the Gulf of Cambay to the Orissan coasts, and 
omprising the Bhi, Gond, Kol, Oraon, Munda- 
lantal, ete. (3) The southern division, the smallest, 
ontaining little more than a hundred thousand people, 
wread over the hills of southern India, especially 
he extreme south-weetern strip. There is a rough 
sarallel between the geographical distribution and the 
cnguistio affinities of these peoples. Among the 
xorthern and north-eastern group the languages are 
„f the Tibeto-Chinese family, with certain small 
xoeptions. In the central division the 
poken belong chiefly to the Munda branch of the 
Austrio family, though certain peoples have adopted 


‘ryan and Dravidian tongues. The southern group Ê» 


uow speak entirely Dravidian languages in corrupt 
orng; and in the absence of a linguistic survey 

Here KDa Toana ot Knowing whether uny traces at 
heir original languages, Austric or other, survive. 
fhe same parallelism, however, does not exist in 
thysical features, which show strame of Negrito, 
-roto-Australoid, a brachycephalic element with two 
ubdivisions, one being more primitive than the other, 
md fourthly a medium-statured dolichocephalic 
lement chiefly distributed in the Assam hills and 
mixed no doubt with short-statured Palae-Mongols- 


Yegro Education in the United States 

AN is of the statistice of negro education in 
he United States of America for the years 1983-4 
and 1985-6 by David T. Brosse and Ambrose Caliver 
U.S. Departmenit of the Interior, Bull. 1938, No. 18) 
‘ollecta evidence of progreas in deeling with one of 
he vital population problems of the country. Despite 
he depression, remarkable advance was made be- 
ween 1933 and 1986, as also in the two preceding 
fecades, more especiall 
«igh schools and their enrolment. In 1915, 58 per 
vont only of the children were enrolled in 
chool; in 1980, the percentage had risen to 84; and 

a 1986 it is probably greater. This increase repre- 
ene, among other things, a growing appreciation 
y the negroes of the value of education in the 
olution of their problems. It is now recognised 
among them that “the improvement of the rural 


and urban mases in health, honesty, labour and 
thrift is directly dependent on the public elementary 
school’. Among definite resulta illiteracy has been 
reduced from 30 per cent in 1910 to 16 per cent in 
1980. The number of elamentary and, 

school enrolments in 1985-6 totalled 2,488,981, 

being 24-2 per cent of the total negro population of 
18 States. This is a slight decrease from 24:5 per 
cent in 1981-2, but represente a slight increase from 
81 to 82-8 per cent of the negro child population 
between the agea of five and seventeen years. The 
fluctuation between 1917-1936, probably due to 
economic causes, ahows a definite upward trend for 
six years following on the Great War, a receasion in 
1924-98, followed by a rise in the boom years 
1928 and 1930, with a continued high percentage in 
the years of depression, due in part to lack of employ- 
ment, in part to assistance from public funds. The 
number of schools in 1935-6 is public elenientary, 
24,405, public high schools, 2,305, the latter a 
great development from 64 in 1915-16. 


Human Schistosorniasis and its Intermediate Hosts 


De. Aran Morsy (Trans. Roy. Soo. Edin., 59, 
No. 26; 1939) has described twenty-six species of 
molluscs from Zanzibar, Pembe and 
Tanganyika Territory as a preliminary to the study 
of the species concerned with the transmission of the 
parasite causing schistosomiasis in man. Although 
the infection is alight when compared with conditions 
in Egypt, yet its effecta are considerable, and might, 
in the opinion of the author, be brought under control 
by extermination of the molluscs over infected areas. 
In Zanzibar and Pemba, 10-70 per cent of the 
natives are infected with Schistosoma hamatobium, 
while in Tanganyika sS. iar Rees at brn 
parasite. Morley gy Hobe eee EE ca 
(Morelet) tranamite S. and was able to 
prove experimentally that Biomphalaria pfefferi 
carries S. mansoni. He describes the general ecological 
conditions governing the life and distribution of 
freshwater molluscs in the area, noting that as a 
result of these conditions the distribution is strictly 
limited to a small proportion of the ponds, lakes and 
streams. He discusses control methods involving 
destruction of the molluscan intermediate host, 
recommends drainage, flushing and chemical means, 
but considers that plant poisons and biological control 
methods are not yet fully worked out. He is optimis- 
tic, however, that the disease could be stamped out 
in Zanzibar within five years, and over the whole 
area In a somewhat longer period. 


Pleiotropic Gene-effects in the Rat 
H. Grineberg, 1988, and H. B. Fell and H. Grüne- 
(Proc. Roy. Soc., B, 126, 123-144, and 127, 
257-277 ; 1939) have mvestigated the effecta of a 
gene in the rat which, in the homozygous condition, 
causes the death of the individual. About the tome 
of birth the rib cartilages become abnormal (forma- 
tion. of thick oa around the cartilage cells, and 
a very active proliferation). These abnormalities 
give rise to secondary symptoms the intensity of which 
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differs in different individuals. The abnormal thicken- 
ing of the rib cartilages leads to a distortion of the 
thoracic basket and internal organs. Respiratory 
rib movements become impossible. As a consequence, 
emphysema of the lungs and sometimes compensating 
ollaa in some regions of the lungs develops. Heart 
trouble occurs regularly as a oo oe of the 
emphysema. Death occurs suddenly or alowly, 
depending on the type of cardiac failure which is 
induced, and not infrequently due to hemorrhages 
into the lungs. Other deaths are caused by an 
inability to clean dirt from the nose which is normally 
brought about by sneezing. The presence of dirt 
ae effective suckling, and starvation results. 

y reciprocal transplantation and tissue culture 
methods, it is shown that the abnormality of the 
cartilage is self-differentiating in post-embryonic life. 


Vegetative Propagation of a Fern 
Tam number of vascular oryptogams which can be 
propagated vegetatively is remarkably small, but a 
recent short by E. E. Kemp (Gard. Chron., 
July 15) Tr o an unusual method of regeneration 
from isolated, swollen leaf-basea of the fern Maratha 
fraxinea. These organs, which persist on the plant 
after the leaves have fallen, were placed on the 
surface of a coco-nut fibre rooting medium in a 
propagating case with a bottom temperature of 
80° F. Buds then formed-on the abaxial surface, 
either upon the leaf-base itaelf, or upon one of the 
stipules. When the buds had produced several roote 
from the base, they were removed and grown 
ee ee ae a The method 
ers one of the most economical means of vegetative 
propagation, since the old leaf-base will contmue to 
roduce additional buds until its stores of food 
becca exhausted. - 


Smut Fungi of India 


A PAPER by B. B. Mundkur (Trans. Brit. Myool. 
So., 28, Pt. 1, 86-121, May 1989) gives the results 
of a critical re-investigation of forty-four collections 
of Indian smut fungi in the Herberium Cryptogams 
Indis Orientalis of the Imperial Agricultural Research 
Institute at, New Delhi. y twenty-five species 
are represented in the co ions, but seven of these 
‘are now described for the first time, and five are new 
taxonomic combinations. The new species are 
Ustilago polytoca, U. barberi, Sorosporimm pennisei, 

|, Sphacelotheca dinebra, S. sahayat and 
Tilletia ajrekart. The collections are not exhaustive, 
for 110 species of amut fungi are recorded for India. 
These new species are, however, parasitic upon 
plants which are peculiar to that region, and it is 
gratifying to see such progress in ther critical 
determination as is revealed by the paper under 
review. 


Solubility of Cements 


A PUBLICATION by the De 
and Industrial Research, ‘The Solubility of Cementa”, 
(Building Research Technical Paper No. 26. Landon : 
H.M. Stationery Office, 1939, 6d. net), describes some 
investigations made for the Jomt Sub-Committee on 
Special Cements of the Institution of Civil Engineers 
and the British Committee on Large Dams. The report 


t of Secientifio 


deals with the deterioration of cementa when exposed 


to certain types of waters, especially soft waters 
common in many mountam areas, and tests made 
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with five types of cement show that the extractior 
teats on ground set cements, developed originally ir 
Sweden, afford a sample measure of their suscepti 
bilities to attack adequate for practical purposes. 


Physics Research at Harvard 

Vou. 4 of Series 2 of Contributions from the Physioa 
Laboratories of Harvard University for the year 1938’ 
includes fifty-four papers which have appeared in the 
Physical Review and other scientific periodicals up t 
March 1988. About 18 per cent of them are from th» 
high preesure laboratory of Prof. Bridgman in whic! 
the physical properties of substances at pressures o 
the order of 45,000 atmospheres are being investigated 
about 11 per cent from that of Prof. Van Vleck whic} 
deal with magnetic susceptibilities and dielectri+ 
constanta; 9 per cent from that of Prof. Pierce whicl 
deal with vibrations and nica, and others fron 
the laboratories of Profs. Bainbridge, Oldenberg anc 
Street dealing with mass spectra, molecular spectra 
radioactivity and cosmico raya respectively. De 
addition, there are by other members of the 
staff and by seven tellows either of Harvard o 
national research fellows, and Dr. BK. H. Hall ha 
two Papers on the four transverse magnetic effects 
which has measured with greater accuracy tha» 
has been poesible hitherto. With the staff available 
at Harvard a wide fleld of research can be covered 
and the amount of work done is impreesive. 


The Absolute Ampere 


Sincm the decision of the International Committe 
on Weights and Measures m 1927 that the materia 
standards for all electrical units should approximate 
as closely as possible to the absolute theoretical unite 
the standardixmg laboratories of the world have bee» 
determining with the precision now available th 
values of their concrete standards in terms of the 
absolute unitas. The International Ampere was de 
fined at the London International Conference in 190? 
as depositang 0-001118 grams of silver per second 
The precise measurement of current depends i 
practice on the use of a potentiometer, a standan 
obm and a standard oell, which each laboratory 
poasesses. The comparison between the ampere = 
measured and the lute ampere as measured by 
some form of current balance has been made ir 
severgl of the most important national laboratorios 
That made recently at the Bureau of Standards by 
H. L. and R. W. Curtis and O. L. Critohfiek 
is described in Research Paper R.P. 1200 of thr 
Bureau. By.means of an improved form of Rayleig! 
balance, they find that the Bureau Internationa 
Ampere is 0:99986 absolute amperea, which 
exactly with the result obtained at the Nationa 
Physical Laboratory three years agọ for the N.P.L 
International Ampere. 


Balloon Experiments ın High Latitudes 

H. Carmichael and E. G. Dymond (Proc. Roy. Soc. 
A, 171, 321; 1989) have now published the result 
of their balloon experiments made near the geo 
magnetic pole in North-West Greenland (see NaTuRE 
141, 910; 1988). The primary object of the experi 
ments was the determination of cosmic ray mtensitie 
at high altitude, and two forms of apparatus wer 
used: a coincidence counter set which transmitte 
wireless signals during-its flight and which did no 
need to be recovered, and a photographic recordin, 
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version of the ‘ticking’ quartz fibre electrosoope. The 
salloon technique was based on that of Regener, and 
everal flights were made with both sorte of apparatus 
up to about 20 km. The resulta, when compared 
rith those of other workers at lower latitudes, indicate 
bat there is ically no in¢rease in the cosmic 
adfation incident atthe top of the pap sel aps a pein 
romagnetic latitude 50° and thé geomagnetic po 
‘mice cosmic rays of low energy, ea io aad 
10° ev., would be admitted in Increasing numbers 
«y, the carth’s magnetic field in this region, it must 
#8 concluded that no rays of low energy reach the 
arth from outer space. They may, perhape, be cut 
ff by some external magnetic fleld such as that of the 
an. The ition obtained a good deal of sero- 
gical data the flights made by the apparatus 
«ad incidentally with pilot balloons. The stratosphere 


darting point. The tropospheric wind speeds showed 
. well-defined maximum at about 9 km., probably 
ast below the A meteorograph flight 
howed a well- 


tropopanse at 11-2 km. and 
n unusual rise of tamperature m the stratosphere. 


‘eflectivities in the Ultra-Violet 

G. B. Sassa (Phys. Rev., 55, 1064; 1989) has 
iade an investigation of the reflecting power of a 
umber of evaporated metal films in the wave-length 
agian from the visible to 1450 A. Aluminium has 
high reflecting power down to 1 2000 A, which falls 
ff steadily at shorter wave-lengths. Below 1200 A. 
ig exceeded as a reflector by several metals. Silver, 
6 is well known, reflecta very little in the neighbour- 
ood of 3000 A. Below this ite reflectivity rises again. 
ts value in the region of 1000 A. is about 10 per 
ant, and is higher than that of most metals. Platinum 
ı the best mirror found for’ wave-lengths lees than 
200 A., and its reflectivity from 1200 A. to 400A. 
aries from about 15 per cent to about 8 per cent. 


tata are also given in the form of reflectivity curves ` 


rw Pb, Mn, Be, Fe, Pd, Ni, Ti, Au, Cd, Zn, Te, Mo, 
r, Bi, Mg, Cr, Sb, Cu. 


reneral Analysis 

Tus striking analogies between apparently un- 
lated branches of mathematics led the late E. H. 
Loore to assert that there must be a general theory, 
hich he called general-analysis, underlying these 
artivuler theories and unifymg them. His first 
aS read a none Rate aaah ES 
tional nature. This is fully accessible in his pub 
apers. His second attempt, of a more constructive 
rpe, him from 1915 until his death in 1982; 
at it has itherto been described only in fragmentary 
rm and in scattered papers. The American Philo- 
sphical Sdciety has now undertaken to present a full 
‘count of the theory. The first part appeared in 
185, and dealt with the algebra of matrices. The 
cond part, the fundamental notions of general 
1alysis, appeared this year. There are two more 
arta stil to come, generalized Fourier series and 
rodular spaces, and the characteristic value problem 
general analyms. The work has been carried out 
g R. W. Barnard, who has revised Moore’s notes 
ad provided an introduction to each chapter, so as 
+ render as easy as possible the comprehension of 
bat must, in view of ita generality, necessarily be a 
ghly abstract theory. 
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Fission of Rotating Bodies 
R. A. Lyrrigron has published a paper 
(Mon. Not. Roy. Astro. Soco., 99, 7; May 1939) 
replying to K. E. Edgeworth’s criticism of 
some of his views (see Narurs, July 8, p. 81). 
ee ee ee 
dynamical principle in Edgeworth’s 
few of these are worthy A ee ied 
believes that in the rapid and continuous transition 
of a satellite from a circular to a parabolic orbit the 
kinetic energy at a selected point on the latter orbit 
must be considerably greater than that possessed. in 
its original circular orbit. Lyttleton shows that this 
is incorrect ; the energy of escape varies inversely as 
E ee 
energy in circular motion is the kinetic energy 
in parabolic motion at the same distance. Using 
regal dad harap EE E Pr 
the amount of energy posseased by the satellite in 
the circular orbit is about four fifths the energy that 
it has in the parabolic orbit—not a great difference 
and considerably leas than Edgeworth estimated. In 
addition, it is shown that the direction of the force 
ie rag del ah parabolic velocity should be 
nearly to the direction drawn by 
Edgeworth in his . This force is actually radial 
in direction and is due to pressure, and no mention 
of this presure is made by Edgeworth. Lyttleton 
next shows that the process of fission described by 
Edgeworth is open to serious doubt. When Jeans 
suggested the mechanism of the initial development 
of the pear-shaped figure in 1928, it was not then 
i that the -shaped figure is 
ordinarily unstable, and in pomt of fact the pear- 
shaped series of figures does not come into existance. 
ee 


fission developed by Edgeworth are open to doubt. 
In particular, why should the spiral arm just extend to 
Roche’s limit, and why should the velocity be such 
that the tip of the arm does not come within the 
limit again and suffer disruption ? These and other 
objections seem to impair very setiously the validity 
of Edgeworth’s criticiam of certain views &dvocated 
by Lyttleton. - 


Twelve New Southern Variables 


Mr. J. B. G. Turse has given a brief description 
of his discovery of twelve southern variables with 
the Victoria 24-inch telescope, of Good Hope 
(Mon. Not. Roy. Astro. Soc., 99, 7; May 1989). The 


epoch represen 
least four weeks. A plate of good definition was 
selected as standard, and the remaming plates were 
in turn upon it so that the star images 
of the upper plate were brought into proximity to, but 
not exact coincidence with, the.corresponding images 
of the standard plate. “The resulting pairs of images 
were then examined for evidence of variation. When 
a star was suspected of variability, comparison stars 
were selected as close to it as possible, and when 
their magnitudes were established, the magnitude 
of the variable was determined from a. comperison 
of the sixe and ‘density of ita image on each plate 
with those of the comparison stars on the same plate. 


A FEE Arar of tho method finally adopted 
for the mation of the magnitudes of the oom- 
parison stars, which proved very satisfactory. 


- 
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RECENT ARCHAOLOGICAL EXCAVATIONS 
IN EGYPT 


1- E Morimda Civilization. Results of importance 
for their bearing on strati hical relations and 
development in culture were obtained in the exceva- 
tions of the Academy of Sciences on the prehistoric 
site of Mernnda-Beni Salama, west of the Nile Delta, 
which lasted from January 25 until April 4, 1089. 

In this season-——the seventh devoted to this aite—it 
has been demonstrated that of the various levels 
each corresponds to a different stage of devel t, 
contrary tó the earlier conclusion that the Merimda 
civilization wes uniform throughout. Although, it is 
true, the population did not change, and the mode of 
life throughout was the same—the practice of agri- 
culture, combined with stock-breeding and hunting— 
while their weapons and tools were similar, and their 
burial customs identical, yet it is now Eee to 
trace development. 

Three levels of occupation can be distinguished: 
The first is a wide stretch of sand, yellowish in colour, 
on which the inhabitants lived in lightly constructed 
huts, too widely spaced to prevent the invasion of 
the sand, in which the hearths are visible in black, 
while the mterments are shown by greyish tints. 
The second level is of a light grey colour, showing a 
series of supe surfaces, hardened by occupe- 
tion. The constructions were oloser together, and of 
a more solid character. The third layer is of a deep 
blackish colour, consisting in the main of the debris 
of human habitation, in which the proportion of sand 
ig very much leas than in the earlier levels. The 
settlement evidently was a much closer agglomeration 
of structures, oval in and constructed of 
lamps of olay, which make their appearance 
for the first time together with large baskets for 


_ cereals, These basketa were buried in the earth, - 


and are replaced later by large pottery jars. 
- The evidince shows a development from a scattered 


occupation to a compact town, traversed by 
streets 


It has now been established that numerous types 
of pottery found in the primitive settlement are 
perpetuated throughout the whole duration of 
occupation, but that others disappear in the course 
of development. Such, for example, is the fate of 
fine basins of a hard clayey material, with a brilliant 
red polish on the exterior, except for ari unpolished 
horizontal band engraved with a palm-leaf motif. 
PE e er be Lad gait a 
the second layer, and and with it the 
palm-leaf motif, in the ae geason’s work 
will be devoted to working out further evidenoe of 
development on these lines. 

Saggara. During the last two or three seasons, the 
excavations by the Antiquities Department of the 
Step Pyramid at Saqqara have been intermitted in 
the mteresta of clearance and preservation. In the 
past season, M. Lauer has been engaged in clearing 
the great court, measuring 180 m. by 100 m., at the 
south of the pyramid. The clearance resulted in the 
discovery of fasciculated column drums of the 
oolonnade in process of being restored, portions of 
boundary stones inscribed with the names of Zoser 
and the princesses Hetep-her-nebti and Int-ka-s, and 
a small fragment of the statue of Zoser with the 


titles of Im-hotep belonging to the statue foun 
twelve years ago. 

Among other finds. were three little ii 
statuettes of the Fifth Dynasty, which EFRA 
stolen by robbers but abandoned. Two of them 
represent the same person standing. They bee 
traces of colour on the head, the eyebrows, the eye 
and the nails, the granite representing the skin. ‘It 
clothing was also painted. The third statuette « 
black granite also bears traces of colour, and 
mecribed with the name of Her-en-kaw, direct 
of the scribes of the textile fabrics. A hee 
of &® woman in stuccoed and ted wood foun 
oe a ee a a a 
dom, shows & pair of earrings which are painted blacl 

Before the close of the season, the clearance wr 
completed of the south side of the Pyramid of Unt 
and of the contour of his funerary temple. Eviden 
was then brought to light that Unas, in order i 
build his own pyramid, had completely destroyed tl 


- funerary monument of his predecessor Dadkar 


This action, taken in conjunction with the evidenc 
of certain inscribed material, found in the course : 
the work, raises the important historical point as # 
the identity of the ruler responsible for the chan» 
of dynasty usually attributed to Teti. To th 
question no answer can yet be given. 

Tuna el Gebal (Hermopolis West). Excavations ¢ 
this site by the Fouad I University, which last sees 
had been ied with material of the Ptoleme 
period, were again pushed forward in Gallery O, ax 
by the end of the season had reached the period : 
Psammetichus and Amasis. On clearing the galler 
an interior room cut below it appeared. Here, in 
further chamber, a remarkable discovery was that 
& sarcophagus. Previous evidence suggested th 
those ies had been reserved for the mummi 
of ibises and baboons; but the sarcophagus prove 
to be that of a prince and chief priest of Hermopol 
The chamber was filled with canopic jars of alabast« 
covered with inscriptions, and placed in pairs < 
either side of the sarcop . Their oovers we 
carefully with the heads of the fo 

“Sons of Horus’. At the right of the sarcophagus 
the foot were 400 blue faience statuettes (ushabti 
inscribed with the name of the high-priest Ankh-ho 
while on the east side were several blue faience vas 
containing unguente, fruits, and gilded leaves. T] 
sarcophagus contained a mummiform coffin of woo 
The mummy wore a mask of silver and a band 
gilt leather on the chest. On both sides of the’ ba 


" were two sheets of gilt bronze bearing in relief figur 


of the four “Sons of Horus”. The mummy lay wi 
head to west. 

Another corridor filled with jars which, apparent? 
had not been reached by robbers, yielded l 
statuettes of. Osiris in bronse, statuettes of isis, a 
of the bull, while am the finest pieces was 
aia of Hermopolis stan between the goddes: 

is and Nephthys with Horus in front of him on 
lotus column, flanked by the two uraai of Upper a 
Lower t. This ensemble is before an Ibis seet 
on & stand, sculptured and set with stones of ma 
colours imitating lotus flowers. 


í 
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EARTHQUAKE INSURANCE 


. . By E. TILLOTSON 


NENERALLY speaking, carthquake insurance is 
J still only undertaken in) very few cases and 
ually with reluctance by underwriters. This is 
aderstandable in that a statistical evidence a 
ists in the majority of cases over a 
è + 10 years, Pia a ee able 
judge when another shock is likely to take place 
any icular locality. Moreover, in the present 
ate of knowledge, earthquakes cannot be predicted 
actly by any other means. It is, however, poasible 
‘indicate which areas are more likely to experience 
wthquake shocks than others, and it should there- 
re be poasible to initiate some sort of insurance 
<ainst theese natural calamities. 
Further difficulties are, first, to envisage how much 
is likely to be done by a shock, and secondly, 
‘ build up sufficient reserves of capital to cover the 
ages. Given sufficient interest on the part of property 
vners in this type of insurance, mutual sasistance 
7 companies and perhaps initially Government aid 
ı companies undertaking earthquake insurance, the 
1estion of reserves of capital could be solved and 
«© companies could then proceed to formulate 
emium rates. One ma epee Phas ae that these will be 
yverned in any partio case by several factors 
«ch as expectancy of occurrence of shocks, type of 
ailding, amount of coverage, and an additional sum 
r expenses, profit and reserves. 
The ex of occurrence of shocks varies, 
scording to the locality and can at best only be 
‘aluated roughly. As example, it appears that in 
«pan there may be æ severe shock every three or 
ur years, whilst m the United States it has been 
timated that there is a strong ahock approximately 
very twenty-flve years with a tendency for it to 
xur in the west rather than in the east. In Great 
o scarcely any damage is done by earthquakes 


‘Buildings vary greatly from the steel-framed 
inforoed. concrete buildings of low altitude such as 
108e designed by Dr. Tachu Naito, of Tokyo, which 
ffer very little in any earthquake, to concrete block 
ildmgs and the native huts of tropical countries, 
hich are often completely razed. Between these 
tremes, buildings offer various degrees of resistance 
: earth shocks, and it would not be difficult 

the light of knowledge gained im previous shocks 
ify buildings according to the extant to which 
«ey would be likely to be damaged should an earth- 
lake of known mtensity oocur. 

The type of ground on which a building rests also 
“8 an important effect on its resistance to earth- 
takes. Structures on unconsolidated sand or swamp 
dier much more severely than those of similar 
sigu built on solid ground or rock. Also buildings 
er old faulte are particularly liable to damage, as 
© faulta nearly always renew their movement duri 
« earthquake. For these reasons the advice of a 
ologist would be very valuable to any company 
idertaking earthquake insuranoce risks. 

It ig usual m all cases of insurance to calculate 
anual premiume from the formula 

P = Op, 


where P is the annual premium, CU the amount of 
covering and p the probability of occurrence of the 
disaster. It has been shown by Marchant that this 
formula may lead to 


i Y 
A 


‘where y is the probability factor that the sum of 


money involved in the accident be just z, V the total 
value ef the goods and buildings involved in a possible 
accident, A the value of the goods not insured, and 
U the upper limit of payments guaranteed by the 
assurer. The difficulty in the case of insurance against 
earthquake hazards is to determine the form of y. 
Working purely on a statistical basis, he proceeds 
as follows: At any partioular time in the given 
locality, let the total value of the insured goods be 
G, and during T years determine from statistics 


nm, years during which the earthquake ‘damage was 
leas than G/10; 
h yours during which the earthquake damig was 
between G/10 and 20/10 ; 
nm, years during which the earthquake damage was 
between 24/10 and 3G/10. 
me yoars during which the earthquake damage was 
between 9G'/10 and G. 

The probabilities that the occurrences may fall into 
the above categories may be estimated as 


aye l 10 
pı = nT = f yde; p= nT = f y dx 
0 G/10 
710 ~ 
Ps = MT = / ydr 
, 26/10 


G 
Dis = Mh, /T -/ Yy 
98/10 


from which we obtain by approximation, 


for v = G/20 ~ y = 10p,/4 
for g = 3G/20 y = 10p,/G 
for x = &G/20 y = 10p,/G 
_for a = 194/20 y= 10p,,/G¢ 


From these figures it is possible to construct a 
graph showing the form and variation of y with z. 
From the graph the premiums to be paid may be 
calculated after the values of 4 and have been 
fixed by agreement. Thereafter adjustments would 
have to be made in the light of the considerations 
mentioned “previously, -it being assumed that the 

will remain the same durmg the year. 

In Switzerland, one of the foremost countries in 
dealing with insurance against all calamities caused 
by the forces of Nature, earthquake insurance is only 
undertaken by the Canton of Zurich, since the Swiss 
Re-insurance Union has advised against taking such 
risks on the grounds that it is impossible completely 
to predetermime the effectes of an earthquake shock. 
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The ‘Fonds suisse’’ is, however, available in cases 
where insurance is impossible, and this now amounta 
approximately to two million francs. In New 
Zealand some earth e insurance is undertaken by 
private compenies, but the liability of these com- 
panies for payments ie the Workers’ 


Compensa- 
tion for Aocidents Act has been limited by the - 


Government to £50,000 in a single earthquake or a 
series of earthquakes lasting seven days. In Great 
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undertake such inguran: 
ormation is unavailable excep 
from the oorhpenies concerned, there being apparent 
no clearing house for such information. In tl 
United States, earthquake insurance is underwritt 
mostly by the mutual fire insurance companie 
which state that the premiums need not be high 
due attention is paid to earthquake-proof design in tl 
buildings concerned. 


r 


% 


. _ Tae BARKER INDEX AT OXFORD 
By Dr. M. W. Porrer anD R. C. SPILLER, DEPARTMENT OF MINERALOGY, OXFORD 


VERY chemist is familiar with the well-developed 

crystals bounded by plane faces which are 
formed by chemical substances. That the angles 
between these faces are characteristic of the substance 
and can be measured accurately by the reflecting 
goniometer is also common knowl 

Clearly it would be of advantage to the chemist 
were he able to make practical use of these charac- 
teristic angles for purposes of identification, as an 
alternative to the drdinary method of analysis. Only 
@ very amall amount of material would be required, 
for a crystal of the size of one cubic millimetre, or 


substances, arranged in the numerical 
order of their measured angles, any substance could 
a Gear Sata E IN eae 
m the index the angular values obtained. 

Why has the chemist hitherto been unable to 
make use of this method of identifloation ? 

T a 
whioh be measured on any given crystal and 
from the lack of guidance im the choice of the angles 
which are to be used as the basia of the index. It 
is clear that what is wanted is a set of rulea which 
will ensure that two independent workers who have 
measured crystals of the same substance will choose, 
as characteriatic of that substance, the same set of 
angles, by which it can be classified. 

The number of chemical substances that have 
been measured considerably exceeds eight thousand, 
and the measurements of some seven thousand of 
these have been collected .in the five large volumes 
of Groth’s “Chemiache phie”, where they 


a form that it might be rapidly and successfully used. 

in the identification of chemical substances. First 
among those to make such an attempt was Fedorov, 
the great Russian crystallographer. He devised a 
method of classification based on his theory of crystal 
structure and, with the help of his pils, he produced 
his great index, "Das Krystallreich”’, which was pub- 
lished in 1920. i dee ds Ce ae 
then measured, and by means of this index any of 
the substances could be identified by the measure- 
ment of its . The method employed in this 
remarkable was, however, complicated, and the 
calculations required were lengthy and laborious. 


The late Dr. T. V. Barker, of Oxford, who w 
Fedorov’s pupil and enthusiastic collaborator, by 
hoped to make this, method of ical use, but | 
gradually came to the conclusion that it waa i 
possible to do ao. After many years he devised 
simpler method based, not as Fedorov’s was, up 
theories of structure, but purely an ge 
metrical form: His book “ o Crystall 
graphy” (Thomas Murby, London, 1980) describes 
set of simple rules based on what he termed tl 
“principle of simplest indices” (op. cit., p. 2), whi 
he proposed to make the foundation for a tic 
index of crystals. In this index, under cryst 
system, a oertain angle, chosen by these rules f 
each substance as the main classification angle, w 
to be incorporated in order of increasing magnituo 
~The rules ensured that no ambiguity could an 
in the choice of -the classification angles. Owim 
to pressure of other work, Dr. Barker published tt 
short treatise “Systematic Crystall y” instes 
of a much and more ambitious work, ti 
uncompleted manusaript of which is in the Universi 
Museum. at Oxford. hoped to begin work on t» 
index in May 1981, Ape the same ye 
he was taken ill and died. 

The poesibility of com the Barker Ind: 
after the 5 untimely death of its originator, and witho 


by a number of 


. and they decided to try out the method independent 


At the end of a year, they unanimously conclud, 
that the method was simple and workable. It w 
decided to proceed with the of the Ind 
and, with the kind permission of Prof, H. L. Bowmm 
ee ee eee 
ment of the University Museum at Oxford. 

In the initial stages of the work, certain unforese- 
difficulties arose the solution of which involved ti 
and labour. The first of these was that, in order 
cover certain cases, it was found necessary to mm 
minor modifloations and additions in the rules draft 
by Dr. Barker. The second difficulty was that oo 
aiderable delay has been, and will continue to | 
caused by the misprints and errors of computati 
found in the original descriptions. These have in 
Sa be Gade Te oars Gena eai acl 
can be found. rg ay gr evden eek Her 
errors in the Barker Index itself, every 
is made independently se A aate 

by a third before the results are typed or 
card and filed in a coard index. 
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When some years had been spent in the compila- 
m of the Index, it was felt that it was sufficiently 
« advanced to offer material for a test 
its usefulneas in the actual identifloation of coom- 
sunds. Such tests had been carried out successfully 
r Dr. Barker and were sand ach mee E 
ystellography’ 24—27), but his great arity 
ee eee a 
that time was limited led us to believe that 
«ther trial of the method would be of practioal 
jue. 

it was decided to carry this out in two of the leas 
nple crystal systems, the orthorhombic and mono- 
anio, and a list of some 1,230 substances which were 
ady for the Index was sent to Prof. Q. M. Bennett, 


ofeasor of chemistry, King’s College, London, who 
d kindly offered to collaborate in such a test. From 


dord. Fifteen of the sixteen were successfully 
sntified. The measurement of the remaining one 
8 not possible as the faces were not sufficiently 
od to give even fair reflections on the goniometer. 
«e list of substances is given below, and it will be 
sn that many of tham have a complicated chemical 
«nposition, and would be difficult to identify by 
her methods, especially if, as was the case, only 
e or two small were available for exam- 
stion. The time taken to identify each compound 
ried from thirty mmutes for the easier crystals to 
ar hours for the most difficult. 


4f OF ComPoUNDs IDENTIFIED BY MEANS OF THE BARKA INDEX. 


(Groth, &, 706.) 


The procedure adopted in these identifications, 
aich can only be outlined here, was as follows: 
10 crystal (or in some cases two or three crystals) 
as measured on a two-circle reflecting goniometer. 
gnomonic or stereographio projection was made 
mm these measurements and the 
mtified so far as possible from the projection and 
eaked (if necessary) by the optics. The selection 
the classification angles was made according to the 
wker roles. The Index was then consulted under 
sg il air a dara be aati E HO aed oper 
n angle. Generally, a number of les within 
S initia ofthe ero. oF moasukement S them- 
ves. The remaining classification angles were then 
npaered and, when & set which agreed as a whole 
th those measured was found, the identification. 
s established. When the classifloation age 
dicated a member of an isomorphous group, a 
ther test of a simple nature had to be made. It 
s recommended by Dr. Barker that such a teat 
xuld be made in all cases as a check on the identifi- 
ion. The test may be a simple chemical one, the 
xrmination of the density, the observation of the 
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colour or cleavage, or the examination of some of the 
optical properties. 

No doubt the question will be asked, what 
if the classification angles are not to be found m the 
Index ? This may bappen owing to the fact that the 
faces of a orystal may vary in different circumstances 
of orystallixation. New faces may appear and old 
faces may be suppressed. Certain new combinations 
of faces may give rise to classification es not to 
be found in the Index. Actual oases of this sort 
occurred among the compounds given above and 
were successfully dealt with as follows: By the 
graphical insertion into the projection of one 
or two faces not observed, or the suppression 
of one or two of the faces present, a new 
set of classification angles was obtained. These: 
were graphically im order to save 
time and then searched for in the Index, with 
successful results. Although the difficulty arising 
from the variability of faces, or of combinations of 
faces, has been t forward as a disadvan 
of the Barker method (gee A. K. Boldyrew und W 


Doliwo-Dobrowols “Ueber die Bestimmungs 
tabellen für Kri e”, Z. Kristall., (A) 93, 821- "367, 
1936) in actual i it has not been found to be 


serious. Nor do the many hundreds of cases of 
different combinstions of faces already recorded give 
rise to @ great number of additional entries in the 
Index. In working through some 1,800 monoclinic 
and orthorhombic substances, we have found that 
about 2,800 entries are REUT Donnay and Mélon 
(gee Tables for Tetragonal Substances, Johns Hopkins 
University, Studies in Geology, No. 11, p. 828; Ost. 
1984) in their tables for the tetragonal system ‘found 
that 456 substances require 582 entries. 

A further le of the valus of the Barker method 
may be menti With the of it, F. A. Bannister 
and M. H. Hey were able to identify some crystals 
found in oceanic bottom from the Weddell 
Sea and brought baok by the Scotia ition 
(Discovery Reporta, 18, 60-69, Cambridge, 1936). 
The crystals varied in sixe from 0-2 mm. x 0-1 mm. 
to 0:8 mm. x 0°15 mm., and several of these were 
successfully measured and the Barker classification 
angle determined. The tetragonal symmetry of the 
crystals was confirmed by their optics and by a 
Laue photograph. The authors identified the salt as 
hydrated calctum oxalate from a table of tetragonal 
substances compiled (independently of the tables by 
Donnay and Mélon) by Dr. Hey on Dr. Barker's 
method. Identification in the ordinary way, by 
means of chemical analysis, was in this case out of 
the question. 

The above identifications give practical evidence 
of the usefulness of the Barker method, and encourage 
the belief that when once the Index is complete it 
will be of great service to chemist and crystall 
alike. Its compilation- has now made considerable 
progress, but new collaborators would be welcomed 
as the work is necessarily alow. Practical hel 
ae oa af the Tener hes been, ean We Mre 
Barker, P. Terpstra, J. H. Haan, P. Stienstra, J. 
Mélon, J. D. Å. Donnay, M. H. Hey, C. Judson 
and T. W. J. Taylor. 

In conclusion, ib may be pointed out that, in the 
descriptions of new substances to be made in the 
future, a minimum of calculation will be required if 
ag Barker rules sre applied, and the lengthy tables 

of angles tly met with in orystallographic 
descriptions be unnecessary. 
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CONTROL OF HEALTH SERVICES 


BROADSHEET ,“The Control of Health Ser- 
vices” issued by P E P (Political and Economic 
Planning) emphasizes the need for an administrative 
oa of the local public health services, and 
-outlmes various as which have been mads 
with this object. m an administrative standpoint, 
public health services are divided into those directly 
administered by the central government departments, 
those controlled by local authorities under such super- 
vision and the National Health Insurance Scheme. 
The central department primarily responsible for the 
public health services m England is the j of 
Health, but the supervision of the school ical 
service is de to the Board of Education. The 
Board of Control, which is the supervising body of 
the services for mental patients and mental defectives, 
is responsible to Parliament through the Minister of 
Health, as is the General Register Office dealing 
with population statistica. Most of the Minister’s 
powers over public health services in Wales are 


exercised through the Welah Board of Health, while: 


in Scotland the Department of Health for Scotland 
performs much the same functions as the Ministry 
of Health but controls the medical inspection of 
school children. The Medical Research Council is 
“under a Committee of the Privy Council, while the 
Factory Act, including its medical provisions, is ad- 
ministered by the Home Office. The National Health 
Insurance Joint Committee co-ordinates the work of 
the Ministry of Health, the Department of Health 
for Scotland, the Welsh Boerd of Health and the 
Ministry of Labour for Northern Ireland m connexion 
with National Health Insurance. 

Kighty-three county borou in England and 
Wales exercise all statutory functions allocated 
to local government, but outside their territory these 
are between 62 county councils, moluding 
the Longon County Council, 306 municipal boroughs, 
575 urban districta, 476 rural districta, 28 metro- 
politan boroughs and the Corporation of the Oity of 
London, The 24 large Scottish burghs are virtually 
independent health authorities but except in Aber- 


ese Dundee, Edinburgh and Glasgow are not 


concerned with the school medical services, wb 
the 171 small burghs have fewer public Heal 
functions in their own right than the English distr 
councils. 

Administrative boundaries are already hinderi 
developments which are possible through mode 
transport In centralization of equipment, and aer 


defence is mene regional planning of health servii 
more urgent. The oariticiam in the report on t 


Anti-Tuberculosia Service in Wales and Monmout 
shire could probebly be applied to many areas 
oy ae Financial stringency is not the only car 
of failure to deal with overcrowding ; . failure of t 
counties to put preasure on inefficient distriot couns 
and to carry through a review of their areas, nepotis: 
prejudice, individualiam and a refusal to spe 
money on communal services are contributory caus 
The ittee on the Scottish Health Services 
1936 advocated that the t of Heal 
should be empowered to call on local authorities 
submit achemes for the provision and maintenan 
of éertam services for the areas of two or mc 
authorities and similar proposals were made in t 
minority report of the Commission on Lo 
Government in the Tyneside Area m 1937 as : 
alternative to an even more radical proposal of t 
majority report for administration of specif 
health services by a regional authority. 
all these schemes, like that of t 
British Medical Association, “A General Medis 
Service for the Nation”, propose an administrati 
division between the environmental and the persor 
health services, the former being administered 
local units and the latter by regional authorities ov 
a wide area. The British Medical Association scher 
proposed that councils with a tion of less th 
75,000 in rural and 100,000 in urban areas shor 
leave all their public health functions to a system 
complete and comprehensive local public heal 
administration units. The plans of the Ministry 
Health to meet an emergency as revealed in t 
House of Commons may ultimately lead to radi- 
changes in the organization of the health services. 


MACROMOLECULES 


a lecture to the Freiburger wissenschaftliche 

Gesellachaft lished. by Hans Speyer Verlag 
Hans Ferdinand ulx, Freiburg im Breiagan), Pro 

H. Staudinger reviews the nature and importance of 


macromolecules, which play such an important part 


less than a thousand atoms bound Lana by 
primary valencies. At present no t is 
known to the aixe of the molecule, but it is poamble 
to group them into threads, plates and heres. The 
simplest are high polymers derived m simple 
unsaturated compounds, for example, vinyl chloride 
polymerizes to a product in which three thousand. 


simple molecules are. combined by oo-valencies a 
which is used for synthetic leather, tubing, ete. 

this case the product is a complex mixture which c 
be partly resolved by fractionation into what + 
called pol . Svedberg has shown tł 
the molecules of many, proteins are uniform t 


native cellulose can be partly depolymerized ir 
lower producta with varying degrees of polymer 
tion. Thus a polymerhomologous series of cellulor 
exists and the same holds also for starch, glyoogr 
caoutchous and balasta. 

‘A method has been found of studymg changes 
physical properti of the products and of th 
solutions with change in degree of- polymerizatx 
Both homopolar and hetergpolar combinations ¢ 
known. Hydrocarbons like polystyrola may form s8 


No 3641, AUGUST 12, 1939 


with organic solventa but not with water, while the 
introduction of hydroxyl groups may reverse this 
effect. Again, the introduction of polar groups may 
result in hydrosol formation. By the polymerization 
of acrylic acid, it is possible to build up a complete 
Ppalymerhomologous series with degrees of poly- 
merization ranging from 10 to 2,000. These acids 
and their salta give osmotic pressures which are 
about one fifth of the theoretical values, and poly- 
valent anions may exert & similar buffering effect on 
the osmotic pressures of cations. The behaviour of 
albumens is i ly complicated, since both acid 
and basic icals are present. The polyacrylic acids 
have served as a model in untavelli 
plexities. The physical properties of lmear or thread 
molecules depend on molecular length. It is con- 
venient to group them into hemiocolloids with 

from 50 A. to 250 A., mesocolloids (250—-2,500 A.) 
and eucolloids (above 2,500 A.) of which only the 
last-named group poaseapea typical macromolecular 
properties such as toughness, fibrous structure and 
the power of swelling. The viscosities of heteropolar 
thread molecules are complicated by swarming of 
the fibre-ians, which is affected by the presence of 
salts and acids. 

Since macromolecules have the dimensions of 
colloid icles, any solutions that are formed are 
colloi and may be termed macrocolloidal to 
distinguish them from the molecular colloids or 
micelles of soaps and dyes, which are very much leas 
stable; since they do not involve principal valencies. 
In some cases macromolecules are formed by true 
condensation, for example, through loss of water: It 
ia necessary to be able to distinguish between macro- 
molecules sud micelles. Particle size in homopolar 
compounds can be determined from osmotic pressure 
and with the help of the ultracentrifuge. The study 
of acetylated products is of great nmportance, for if 
the degree of polymerization is unaltered by acety- 
lation the original compound must have been macro- 
molecular since micelles could not withstand such 
drastic treatment. Unfortunately, this very simple 
principle is difficult in application since by-reactions 
may have a far-reaching effect. 

Chemical investigation is rendered difficult by the 
fact that the greater the size of the macromolecule 
the amaller is the proportion of active reagent (water, 
oxygen, eto.) needed to bring about chemical change. 
Native caoutchouc contains thread molecules with 
a degree of polymerization of two to three thousand 
and swells greatly in water. On exposure to air the 
threads become hnked at few points only by oxygen 
bridges so that an msoluble product resulta with 
limited swellmg power, but the amount of oxygen 
absorbed is too small to determine. Nitrogen has no 
such action. Agam, synthetic polystyrol threads can. 
be lmked at long intervals by using a minute amount 
of divinylbenzene so that a network is obtaimed 
which can be solvated but not dissolved. In some 
similar fashion, albumens can pam from a soluble 
form with unlimited swellmg power to an insoluble 
form with limited swellmg. Again, mmute chemical 
changes such as methylation of terminal groups 
alone of a very long chajn may influence chemical 

; thus the dimethylether of polyoxy- 
methylene ia stable to sodium hydroxide. These facts 
are of great importance in the study of hormones and 
vitamins, which may be regarded not as mere 
catalysts but as reagents capable of reacting in 
minute quantities on macromolecule: to produce far 
reaching effects. 
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SCIENCE NEWS A CENTURY AGO 


The August Meteors seen at Breslau 


Om August 14, 1889, the German astronomer 
waski wrote an account of his observations 
at Breslau of the August meteors, popularly known 
as “the tears óf St. Lawrence”; the account bemg 
published in the Prussian State Gazette. “The sky,” 
he said, “has been again particularly propitious for 
observing another fall of stars. On many days and 
nights preceding the 10th the heavens have been so 
covered that we could not observe when the unoom- 
monly frequent fall of stars commenced. On Aug. 
10, however, our hopes af seemg the phenomena 
increased owing to the clearness of the weather... . 
It was not, however, sufficient to count the numbers 
that fell; it was desirable also to measure the time 
of their appearance, and of the continuance of their 
fall, according to Franzmann’s instrument, which 
beate thirds of seconds, and moreover to ascertain 
their relative height and apparent courae in the 
heavens and all these observations could commence 
only at 26 minutes past 9 when all the observers, 
15 in number, were assembled, occupying six windows ` 
of the obeervatory. Four gentlemen took care to 
observe and register the times of each appearance, 
according to two clocks. Till 14 mmutes past 8, 
when dawn put a stop to the observations, they 
noticed 1008 falling stars, not moluding numbers 
which must have been overlooked because the 
numbers of observers was inisufficient’’, Other 
meteors were seen on August 11 and 12 and “‘there- 
fore,” wrote waki, “the annual periodical 
return of an uncommon ‘fall of stars towards the 
10th of August is once more confirmed”. 


Steam Applied to Land Drainage 

Ow August 17, 1889, the Mechanic and Chemist 
said: “This drainage of land by’ steam power has 
been extensively adopted in the fens ‘of Lincolnshire, 
Cambridgeshire, and Bedfordshire and with immense 
advantage. An engine of forty horse power, and 
scoop wheel for draining, and requisite buildings, 
costs about £4,000, and is capable of draining about 
4,000 acres of land. In many places in the fens, 
land has been purchased at from £10 to £12 per 
acre, which has been so improved by drainage aa 
to be worth £60 or £70 per acre”. One of the largest 
districts drained was Deeping Fen near Spalding 
containing 25,000 acres, where there were pumping 
engines of 80 horge-power and 60 horse-power, 
Littleport Fen, near Ely of about 28,000 was daid 
by two engines whereas formerly there were 75 wind- 
driven pumps. Soham Mere, near Cambridge, 
forming & lake of 1,600 acres was drained by a 40 
horse-power engine. 





UNIVERSITY EVENTS 


OamBRiper.—J. C. Colbeck has been elected John 
Lucas Walker student. 

A. F. Huxley, of Trinity College, has been elected 
to the Michael Foster studentahip in physiology. 

Dr. K. C. Dixon, of King's Coll » has been 
awarded the E. G. Fearnsides scholarship. 


Oxrornp.—-Dr. L. A. Woodward, Lincoln College, 
has been appointed fellow and tutor of Jesus College 
In chemistry in succession to the late H. J. George. 


302 i < NATURE 


APPOINTMENTS VACANT 


before the dates 

Head epee tae ARTMEET and a grien Ea 

u s ea te), 

GRADUATE LIECOTURNE the Oorentry 
(hugust 16) 

LABORATORY rT (Male)—The Commandant, Experimental 
Station, near Salsbury (A 18). 

ERAD OF THE DEPiITNHEFY OF Ewanrasnive at the 
Liverpool we ge of Bdueation, i 


Im OFvVIL College 
= The Hdueiton Offeer, D4 OM Beine, Px (August %6). 

Univarasrry LECTURER IK Pryvarne—' the Appomt- 

menta Comnnittes of the of Physios and , Onvendih 
, Cambridge (A 31), 

anor oe A SA tae 

monna Te $ # 

" iaeexUCrines Df RUMAT Doxmmmo Soraxon as the Bast Angan 
County Hall, Obetmaford (September 1). 
RMENARCH OFFICER In the Division of the Tea Research 
of , Ceylon Amsoriation In 

gee ae st ee Oe 
YRESOR OF 

Town---The Secretary Ofo of the Commissioner for Unton 

of Bouth Africa, South Square, W.O.2 

en a in the P jogical Department—The Secretary, Un! 

BACTMRIOLOGINT—The , Royal College of Physicians. 
Pidinburgh 2 (Beptember 20). 

prverstty, Li (Beptamber 20) rene i 
U $ * 

PROFRRBOR O Y—The Dacca University, P.O 
fen neal aaia Boria har NN. 

Chp me A eee 
; UNIVERSITY AMUPTAWT IN PHYSIOLOGY—The Secretary, Untversity 
Abeedeen (October 1). 

OYL Bramans The Otvii An- 
Chie, Kamiraliy, Whitebal, 8 Wa fnarkad ‘AO MA on 
Bucks. 


College, Wolverton, 
Rese On 
Ee, ocean Gnome Sea e 
tenable 
gq Aeehet Haars aee for (ae a Goverment Hallways Tbe 
Government London Offies, Wollington Howe, 
Buckingham Guto, BW- (marked “Anginon ) 


REPORTS AND OTHER 
PUBLICATIONS 


, (nat inckided in the monthly Books Supplement) 
Great Britain and Ireland 


oaae anes Mate Pe, ae 
for 1938. Pp. 38. HL token Office.) Od. ned. [977 
in a revieed and of the 
ogi Pt a Bn Cre ae, Danois, ge 
Offies.) Pp. 16. (London ) "py ae (287 
Corn NE ee ane 1938. Pp. 


Gallery. Thirty-fifth Report to 
poise T a Pp. $5. seein 


Appliance Makers’ Association Serie one ak ee, Procad. 
(Dormant No- $176.) Pp. x +402. ooann: Gomat Combustion KODAS 


AUGUST 12, 1939, vor. 144 


tr Oynl Fox, wi 
hr EY ewig, He Ay 30-66. (Cardiff: National 


alien ae pete ee umery and Market Garden 
Industries’ , Ltd. weny fourth Abnbaleport 
1988. Pp. 106. ( ursery and Market Garden 

Development [3s 


» Léd.) 
ogy o an Sigttr rp ie aTa abbey pee er Annual 
leo ata o. 167.) Pp. 66. (London: HM Stationery Oem] 


Modidelamien frin Stetens Skogsfdrsckeanstalt. Hifte 81, 1938-39. 
Pp. tv +401. (ibrpertmentalfAltet : Statens Skogsforscksanstalt.) [287 
Tanais VoL 21 No. : Betirige 

. 0 ? 
Geometzie der Kreme und K (30). “Von 8u Pp. 


are Ee A hy ge 


ura. Pp. 
319-384. Vol 26, No. œ Mo. 38): EA To 
metrio der Kreise mnd Kugeln (31). “Von Sigil Matomura. 
Yol. No. A a tat No. 30) Flächen ad Karvan (F1), 
Von Matomura. Pp. 59-88. (Tafboku: Tashokn nl- 


[317 
Institute of Batenoes of India. Vol. 2, 


Transactions 
Ee ee ah A other Arthropods. By 
to some 
Roonwall. Pp. 37. (Caloutta : National Institute of 


Sciences.) é rupets. 
of the Kodaikanal O Observatory for the Year 1038. 
bon Menon ne af Publicatzoms.) f£ annas; 3d. Ppt 
Balletin 


Ibrperitment Station. 
715 5 | Boonomin Beatie of Vegsiabi bh tamer Fanning in New York, 0: PO 
duction and af 1986, N. Hfferson 
Memoir 220. Jomt ie tis Quality ant of 
Molntosh Apples. By John E 44. Memotr 
ete E he Buiter Fungiidae 
Pp. 48+10 plates. Memot 222: The 
on and Respiration of Apple Loaves. E. A. 
Hyro ED: 40: Manol ee o Tam and 
Hemoir 324: Studies on N Oy Fae a 
T Oornell University Agnoul- 


{317 
Se ee es at ee Cae Oe ana 


poma 1020. PT E By K. Bawas and 0. 0 (Health Balistin No 
Bureau No, 11.) Pp. Seiad aaa plates. ; 
gern E OR £.12% rupees, 5s. [18 
the Obsurvatary of the University of Michigan 
VoL 7, No. 8: Spectrograpiie Observations of Phi Porse By Oeoar 
. Pp ~100, Vol 7, No. 0: A Bewew of Lake 
DTREO ETONE Oe ae By Kobert R. MaNath and Harold 
rt bi 101-206 +6 plates. (Ann Arbor, Mish. : Uni 
of [1 
Iostitut International d'A grioulture. agricows dans 
le Monde ot os rapportant & 


gang herr Sr grenade ar 
P A n (Roma: Institat 


igs $ of Astoaltars. soar ip a aad aaao 
Che. bee aie 8 


National Geographics i Ran l: Metlona! Geogr ha roe Papers oa 
Waltpes No. 1: onal ae ra 
Rotar Tto Santon aland- 304, (W aah 
ington, D.O.: Mational Geogra [28 
U.8, of the Interior: Barvey. Bulletm 
STA, Dapartmant of tha Tatarilor : Gaologionl John O, Reed. 
Resources of Alaska, 1096.) Ep. 1l 208-208, 5 oents. Bulletin 


; Geophysical uly 

ire te rA 10 eents. Protemianal Peper 

the Foraminiferal Family Normonkiac. 
canta. Profeestona! 


conta. (Washington, D 


¢ 


Catalogues, etc. 
ew Aoquiatiions, List No.3. Pp. 8. (Den Haag: 
Feet paneer A 


Catalogue of New Booka on Chemistry, Pure and Applied. Pp. 50. 
(London : H. K. Lewis and Oo., Ltd.) 

Philipa Teohnioal Renew. VoL 4, No. 6, Juns. Pp. 153-160. 
(London and Mindhoren: Phikps Lemps, Lid.) 

Die Askania-Warte. Wr. re Jull-Angost. Pp. 78-100. (Berlin- 
Friedenau: Askania-Werks A 

of Oxstroform and Progestin BDH. M 


siento 4 with Menstruation and Vol 1, 
ie an et er eee ie cera Se Das Honecs, 


Dunns Seed Wheets, 1930. Pp. 32. (Saliebury: Dunn Farm 
Seeds, Ltd.) 


atural History. 









Editorial & Publishing Offices | 
Macumian & Co, LTD. 


Sr. Marros Seur 
Lopon, W.C.a 


Vol. 144 





SATURDAY, AUGUST 1g, 1939 


Telegraphic Address: 
Prosi, LESQUARE, LONDON 


Telephone Number: 


WHITEHALL 8831 





SCIENCE AND MORAL REARMAMENT 


SINCE the international crisis of last September 
publio attention has been directed time and 
qain in letters to the Press and in other ways to 
ae need for rearmament in the moral sphere. The 
ovement and the interest in it have undoubtedly 
wang from a feeling that a orttical point has been 
sched in the history of our civilization, and that 
aero is danger of disaster unless certain changes 
. the psychology of nations can be brought about. 
The movement was by no means confined to 
«teat Britain. Early in June this year a National 
eeting for Moral Rearmament was held in 
‘ashington to which addresses were sent, not only 
g prominent American citizens, but also by mem- 
ars of the House of Lords and of the House of 
ommons, by British Labour leaders, from 
orthern Ireland, from Scotland, and from sa 
amber of European countries including Switzer- 
nd, Holland, Norway, as well as from a number 
` political and cultural leaders in the Balkans. 
a this occasion the message from ex-President 
oover was particularly urgent. ‘The world has 
ame out of confusion before,” he wrote, “‘because 
«me men and women stood solid. ... They 
ood firm because they individually held to 
rtain principles of life, of morals, and spiritual 
alues. These are the simple concepts of 
uth, justice, tolerance, mercy, and respect for 
se dignity of the common man.” The message 
om Mr. Cordell Hull, the Secretary of State, 
ruck the same note of urgenoy: “Here in the 
yat-war period there has been a general lowering 
‘ standards of conduct——moral, political, social, 
id economic. International morality has seldom 
en at a lower ebb. The time is ripe and the need 
urgent for a renewal and restoration of the 


«mer high standard of conduct of both indi- 


duals and governments.” 


A month later, a World Assembly for Moral Re- 
armament in the Hollywood Bowl, California, was 
attended by 30,000 people, and it is estimated that 
10,000 were turned away. Twenty-five nations 
sent representatives, and there was a joint meeting 
for Chinese and Japanese. Once more a remark- 
able series of addreases was sent. A manifesto 
signed by 60,000 British citizens, and messages 
from artista, labour leaders, educationists, and 
men of science were among those received. A 
message signed by seventeen distinguished British 
men of science rans as follows: 

“AIL who are engaged in the increase of Natural 
Science are necessarily interested in Moral Re- 
armament. The effect of the new knowledge 
which is gained by the study of Nature depends 
upon the spirit in which it is received afid used. 
Men of good will can make a glorious blessing of 
it, if they act with wisdom and skill; but ill will 
and folly can draw from it a curse. Most earnestly, 
therefore, do we pray as scientists for the success 


of your ooming conference.” 


This manifesto is to be warmly welcomed as 
evidence that men of science are alive to the 
supreme importence of moral issues. We have in 
these columns frequently directed attention to 
the lag which exists between the progress of scienti- 
fio investigation and the ethical advance of man- 
kind. Scientific advance has been more rapid than 
ethical ; indeed there is, as Mr. Cordell Hull said, | 
evidence of actual ethical decline. It is on this 
account encouraging to note that men of science 
are not disposed to ignore ethical problems on the | 
spectdus ground that these lie outside their province. 
The ethical advance of mankind badly needs speed- 
ing up, and men of scienoe are evidently prepared to 
take their part in applying the necessary stimulus. 

We hear much of the increasing specialism of 
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modern scientific study; yet men of science are 
citizens and human beings as well as specialists, 
and as such it is incumbent upon them to seek 
to put an end to the present confusion. Their 
duty in this respect is all the clearer on account 
of the general respect in which their pronounce- 
ments are held. No other clase of intellectual guide 
enjoys the same public confidence; neither 
journalists, bishops, literary men, „educationists, 
nor professional philosophers have the ear of the 
people to the same extent. Furthermore, men of 
science are only too well aware that the future 
development of science is inextricably bound up 
with the survival of certain moral standards and 
values, such as disinterested love of truth, tolera- 
tion for new opinions, and so on. If scientific 
researches are ever subordinated to utilitarian or 
propagandist ends, the fate of science will be 
sealed, for in the cultural sphere segregation is 
im posal ble. 

It may be that the public is entitled to look to 
the men of science for something even more 
fundamental than ethical guidance. Mr. Hoover’s 
message spoke of salvation coming from those who 
‘individually hold to certain principles of life, of 
morals, and spiritual values”. Likewise a message 
from British educationists to the World Assembly 
streased the need to equip people with “simple 
and absolute moral standards”. But principles and 
standards logically rest upon convictions; they 
fit into a framework of ideas which form an organic 
whole. But the trouble now is that this frame- 
work has been loosened and some parts of it are 
missing. Is it possible for men of science to 
tighten up and repair this framework, or if that 
is no longer possible, to provide us with a new 
one? Men of science were in no small degree 
responsible for weakening the traditional frame- 
work ; oan they not now turn from a destructive 
to a creative role? It would be a thousand pities 
if their ever-increasing specialism caused men of 
acience to eschew fundamental problems altogether, 
“and to become mere “intelligences within high walla”. 

Lately, we have’ received from Prof. T. D. A. 
Cockerell, of the University of Colorado, a oom- 
munication which shows that the mind of at least 
one man of science is trying to think out some of 
the implications of new knowledge. “It comes to 
this,” he writes, “mankind has evolved, with all 
his wonderful powers, and with his emerging sense 
of right and wrong, and of the value of personality. 
Especially does it seem incredible to us that the 
attributes of the human mind should be uniquely 
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the property of a little organic slime on a 
infinitesimally small fragment of the matter i 
the universe. Hence we postulate a greater min 
and wonder about it, as a couple of ocells in th 
body might (were they suitably endowed) woħde 
whether they were part of something greste: 
without being able to reach a decision that we 
capable of demonstration. I cannot bring myse 
to believe that the human mind is a purel 
ephemeral and essentially quite unimportar 
phenomenon in as vast inanimate universe. 

Thoughts such as these must have occurre 
to many scientific workers in their speculativ 
moments, and it would be a pity if all such idee 
were dismissed as idle and irrelevant to the wor 
in hand. There is no good reason why men 
science should place themselves under a sol 
denying ordinance whereby all philosophical speco» 
lation is taboo. Now that academio metaphysic 
has become as technical a subject as the high 
mathematics, the public have need of a philosophe 
which conveys some meaning to their mind 
There is no call for men of science to dogmati 
in the philosophic sphere; which they are ni 
likely to do, being chary of dogmatism in the 
own. All that the public requires of them is son 
measure of guidance as to the nature of the univer: 
of which we form a part. 

In one respect, as Prof. Levy has pointed om 
the man of science has the advantage of tk 
philosopher. Whereas the latter only professe 
to tell us what the world means, the former te” 
us what can be done with it. His outlook is ther 
fore practical; and on this account it ms 
actually prove that his philosophical speculation 
however unacademic, are nearer the mark the 
those of his metaphysical colleague. There is mu 
to be said for the view that the human intellect is 
tool devised for dealing with our material envirox 
ment, and is most reliable when it is thus engage: 
Divorced from action on the environment, tm 
human intellect turns in on itself and functio» 
as uselessly as & squirrel in a cage, or as the engi» 
of a car before the clutch has been let in. 

At the present time there is too much defeatis 
about with regard to science. Its potentialiti 
have become so great that people are afraid of : 
Such defeatism would have small chance of sprea 
ing if men of science would take the public in 
their confidence, and tell them what saience œ 
do for men of good will. Those who understa: 
goience best know that what we are suffering fre 
is not too muoh of it but too little. 
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THE STUDY OF BRITISH VEGETATION 


“he British Islands and their Vegetation 
ty A. G. Tansley. Pp. xxxviii -+ 930+ 162 plates. 
. At the University Ero, 1939.) 45s. 


Tur subject of plant ecology, like the science 

of which it forms a part, began as a purely 
escriptive study concerned with fhe natural or 
smi-natural aggregates of diverse species that 
onstitute plant communities, instead of with the 
conceptual aggregates of similar individuals that 
re the concern of the taxonomist. Moreover, in 
s inception the study of plant communities was 
iainly floristic. The pioneers in Great Britain 
‘ere the brothers Robert and W. G. Smith and 
+ was at the latter’s house in 1904 that the Central 
‘-ommittee for the Survey and Study of British 
‘egetation had its inception. This gave place to 
Ihe British Vegetation Committee and this in 
carn, nine years later, was replaced by the British 
zoological Society with the Journal of Ecology as 
œ Official publication. 

No one has done more to promote the study of 
«hytogeography in Great Britain than the author 
£ the work under review. As editor of the Journal 
f Ecology for more than two decades, Prof. Tansley 
{id more than any other single person to organize 
nd stimulate interest in descriptive ecology, and 


he bulky volume before us is a fitting culmination . 


o the suthor’s work in this field. 

The British Vegetation Committee panacea: of 

, small group of enthusiasta which, beaides W. G. 
tmith, included C. E. Moss, F. W: Oliver, å. G. 
‘ansley and T. W. Woodhead. In 1911 Tansley 
Tganized an excursion in Great Britain for the 
«nefit of. foreign men of science, and with the 
„elp of other members of the Committee prepared 
he handbook entitled “Types of British Vegeta- 
ion”. The book waa definitely static in its method 
«f presentation, although F. W. Oliver’s investi- 


ations on maritime habitate had already given. 


n impetus to the dynamic approach to the study 
f vegetation. 

“Types of British Vegetation”, which Tansley 
dited, at once achieved popularity. It was the 
nly publication then available on the subject, it 
vas well illustrated, handy in size and very low 
a price. Unfortunately the edition was quite 
mall and the book soon became a second-hand 
arity. Now, after the lapse of more than a quarter 
f a century, Prof. Tansley has provided us with 
nother work, also easentially degariptive in 
haracter, but the soope of which has been greatly 
xtended, beyond that of the volume it replaces. 


The floristic aspect is still prominent, and extensive 
lista of species are furnished ; but the structure of 
the conimunities and their successional relations 
recelve much fuller treatment. It is perhaps 
inevitable that the present work is neither amall 
nor Inexpensive. 

As the author himself emphasizes, the work is 
largely a compilation of abstracts from the pub- 
lished literature and as a consequence there are 
certain gaps which one would like to have seen 
filled. The interesting vegetation of the limestone 
pavements, for example, has similar meagre treat- 
ment as twenty-eight years ago. We regret, too, 
the omission of the vogetation of arable land and 
disturbed soil, especially as there is available a 
not inconsiderable, though admittedly rather 
soattered, literature on the topio. For, despite 
their semi-artificial character, such have an im- 
portant bearmg on the early stages of succession. 

The first section of the book treata of the environ- 
mental complex, the physical features, geology, 
climate, soil and biotic conditions. The chapter 
on soil is somewhat academic and might with 
advantage have been more directly related to the 
structure of soils as they occur in Great Britain. 
The attempt to place British soils into systems of 
classifloation devised for regions of more differen- 
tiated climates is not without ita dangers for, as 
has been emphasized by Glinka, the soils of Britain 
can be regarded as aclimatic and, as Sir John 
Russell has pointed out, cannot read ly fitted 
into existing schemes of olassification. The 
section on prehistory ia a useful summary of the 
data furnished mainly by the study of sub-foasil 
remains, especially of pollen distribution. 

Part 3 treats of the nature and olassification of 
vegetation types, whilst Parte 4-0, representing 
nearly three-quarters of the entire work, are 
devoted to the detailed description of the various 
categories of plant community. The method 
adopted is an approach to the type system, sum- 
marie being furnished of the published acoounts 
of particular examples. Partly owing to the 
nature of the areas which have been investigated, 
the picture presented is sometimes a rather partial 
one. This is very noticeable in the account of the 
vegetation of ponds and is sufficiently emphasized 
by the entire absence, from among the species 
cited in this connexion, of such characteristic planta 
as Alopecurus geniculatus and Bidens cernua, or of 
any mention of the Juncetum dominated by Junous 
inflexus, 90 characteristic of the margins of ponds 
in the stiffer and more basic soils. 
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The work as a whole, which is profusely illus- 


trated with half-tone reproductions, many of 


which are of great merit and technical excellence, 
is not merely a valuable survey and a monument 
of what has been accomplished during the past 
thirty years, much of it under the stimulus of 
Tansley’s initiative, but also an indication of the 
gape that still require to be filled. Whilst there still 
remains much work that can be carried ont in 
descriptive plant ecology in Great Britain, it is 
probably true to say that such studies, though 
they may reveal new manifestations, are unlikely 
to yield new principles, and in this sense the work 
before us may be said to mark the closing of the 
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purely descriptive phase of the study of Britis! 
vegetation. Future progress lies rather in th 
direction of causal ecology, of the study of th 
biological relations of species, and in the applicatio» 
of the principles of physiology and the factom c 
competition to the elucidation of the problems o 
plant and animal life under natural and semis 
natural conditions. But, with the advent of suck 
knowledge, many segregations and doubtless ney 
syntheses of communities will become necessar. 
before we can attain to a classification of vegetatio: 
types that will adumbrate both the great diversit, 
of organization and the similitude of environment» 
factors. E. J. SALISBURY. 


KEPLER’S APPROACH TO OPTICS 


Johannes Kepler Gesammelte Werke 
Herausgegeben im Auftrag der Deutschen Forsch- 
ungagemeinschaft und der Rayerischen Akademie 
der Wissenschaften. Unter der Leitung von 
Walther von Dyck und Max Caspar. Band 2: 
Astronomis Pars Optica. Herausgegeben von 
Franz Hammer. Pp. 466. (Mtinchen: O. H. Beck, 
1939.) 9 gold marks. 


the appearance of the second volume of 
the new edition of Kepler’s works the first 
three volumes are now available, the third oon- 
taining the “Astronomia Nova” having been issued 
first in order of date. It is curious that the three 
already exhibit the complex personality of Kepler 
in a violently contrasted way. In the first, the 
mystic element is predominant, and that is hard 
to reconcile with a truly scientific spirit. The 
second reveals the impatience of a sanguine 
temperament, which is not easily compatible with 
æ philosophic outlook. The third, equally the 
product of those active years which followed the 
death of Tycho Brahe, reflects an assured serenity, 
when insight and resource never fail and every 
difficulty is met and overcome with untiring 
industry. No voluminous writer can be expected 
to produce a succession of masterpieces of the 
highest order, but in the inequality of his work it 
would be hard to find a parallel to Kepler. 

The first words of the lengthy title are “Ad 
‘Vitellionem Paralipomena’’, and they cover the 
contents of the first part of the book now re- 
printed. The sources of Kepler’s knowledge of 
optics may be briefly indicated. The most impor- 
tant contributions to the subject by the ancient 
world were contained in works attributed to 
Euclid and Ptolemy. These, sharing the common 
fate of such books, were lost to Europe in the 
following age, but were preserved in an Arabio 


form. The study was thus kept alive until th 
Arabian astronomer known as Alhazen (d. 1038 
wrote a text-book on it. It was not until th 
thirteenth century that interest in optics re 
appeared in Europe. A text-book, “Perspective” 
based very closely on the work of Alhazen, wa 
then written by a Pole (or Thuringian), Witek 
(the Vitellio of Kepler). A slighter but simila 
work, a “Perspectiva”, was also written in th 
same century by Jobn Peckham, who becam 
Archbishop of Canterbury (referred to by Keple 
under the name Pisanus). It was these book: 
which were printed in the sixteenth century, anc 
that of Witelo was the main source of Kepler’: 
knowledge of the subject. He refers also to th: 
work of della Porta, but the earlier and more 
important work of Maurolyous in Italy was no 
accessible to him. 

The present editor is very careful to insist or 
these limitations to the knowledge inherited by 
Kepler from his predecessors. They may be 
accepted. But it does not follow that the know. 
ledge of optics, practically that of the year 1000 
was equally circumscribed in the world at large 
Apart from. the Italian school, the craftamanshi} 
of the Dutch lenamakers may be recalled for tw 
reasons. By universal tradition it was from 
Holland that Galileo derived the suggestion for 
his telescope. It is also scarcely necessary to loo 
further for the inspiration whioh in turn guidec 
Snell, Descartes and Huygens in optical research 

But in England also, the study of optics hao 
not- been altogether neglected. Already in the 
thirteenth century Roger Bacon had done work o 
a very different order from the compilations made 
by his contemporaries. That work was trans 
mitted in manuscript form to Leonard and Thoma, 
Digges and John Dee‘ in the sixteenth century 
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hese men formed a group working independently 
E any Continental tradition, and yet not isolated, 
noe they were known to Tycho Brahe, as Harriot 

few years later was known to Kepler. Thus 
search in optics had been kept alive to such an 
stent that Harriot was able to supply himself 
ad his friends with telescopes ; but it remains true 
1at the progress made had taken a practical shape 
ad the results had not been published in the 
cinted form. In consequence, some things which 
pler claimed as new were not so original as he 


Tpposed. 

The book follows a most comprehensive plan. 
¢ includes geometrical optics, physiological optics, 
md in the second section deals with a variety of 
stronomical matters such as eclipses and problems 
f parallax which would now be considered alien 
> the main subject. In the ‘circumstances of the 
ime, there was plainly an opening for a new work 
n geometrical optics, and the needs of astronomy 
rompted a careful consideration of the subject, 
sore particularly for the investigation of astrono- 
sical refraction. With these motives and with a 
ertain amount of material in hand, Kepler 
tarted on his taak early in 1603. He seems to 
ave worked to a self-imposed time-table. The 
rork was to be finished by the end of the year 
nd to be published in the following spring. It 
àd appear in the following autumn, and im view 
4 modern conditions, there seems little reason for 
omplaint on the score of delay in the production 
fa large volume. 

The project may have been justifiably optimistic 
r foolishly arrogant, according to the point of 
iew. In any event, the difficulties of the task 
ecame more and more apparent, and as they 
rew Kepler became more impatient. This is 
lhown in his correspondence and it is abundantly 
lear from internal evidence. Ideas are started 
nd carried to no logical conclusion. Passages 
rhich should have been re-written were merely 
mended in s hasty way. But Kepler persisted 
nd the book was finished within the year. He 
new the eager and uncritical public for whom he 
atered. But his own interest in the subject was 
robably waning. 

For this, two reasons may be readily conjectured. 
“he first one and the more important excuse for 
is impatience was the urgent call of that other 
‘ork which was the true mission of his life. Hence 
be adherence to a time limit. But he must also 
ave become aware that the conditions were 
npropitious for tha production of a ‘Markstein 
weiter [or any other] Ordnung”. What the science 
f optics at that time plainly needed was a founda- 
ion in accurate experiment. This was entirely 
woking. Now Kepler was himself no experimental 
hysicist, and he had no source from which he 
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_ could draw what was necessary. The experimental 


data at his command were incredibly slight, and 
he must have become conscious of the fact. 

This applies in particular to the capital problem 
of the time, the determination of the law of 
refraction. Kepler’s formula is 


a — B = ka sec B, 


where a is the angle of incidence, B the angle of 
refraction. With (1 — ky'= n, this gives results 
similar to the law 

sin a == A RIN B 


for the smaller refractions. The oonstant & for 
air-water is based on the assumed values a = 80°, 
8 = 60° (more than 2° in error). As the formula 
is really empirical, being founded on the flimsiest 
physical argument, it seems strange that a form 
so inconvenient for the derivation of 8 from a 
ghould have been adopted. The relation also 
seems inconsistent with the most obvious principle 
of optics, the reversibility of the ray. 

Passing on to the problem of astronomical 
refraction, Kepler was in & position of complete 
ignorance as to the nature of the atmosphere. He 
assumed that it was homogeneous and ultimately 
fixed its height at about 4 km. Tycho Brahe had 
left three separate tables of refraction for the sun, 
moon and stars, and Kepler found it impossible 
to represent the solar table in spite of repeated 
trials. He therefore resorted to the original observa- 
tions of Tycho and found material which removed 
the difficulty. Thus he succeeded in constructing 
a table of refractions which has been found 
superior to those of Tycho. But the advance must 
be regarded as -belonging to astronomy rather than 
to optics. 

The present editor’s analysis and notes are of 
great value. Ifa rather lower estimate has been 
placed here on the intrinsic importance of Kepler’s 
book, it is in the belief that the time was not ripe 
for the production of a major work. It was the 
threshold of a period of great advances in optics, 
but for the moment the knowledge which could 
only come from experiment was lacking. When 
Harriot supplied a list of angles of refraction 
with angle of maidence 30° for no leas than fourteen 
media, with the corresponding specific gravities, 
and pointed out that there was no direct relation 
between refractivities and densities, quite oharac- 
teristioally Kepler argued against the evi- 
dence. He might have learnt more about optics 
from Harriot, as he might have learnt something 
about the sidereal universe from Digges, and 
Wallis was not far wrong in his general thesis 
that early English science had not met with due 
recognition on the Oontinent. 

H. O. PLUMMER. 
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HISTORY OF MEDICINE 


(1) Early Medieval Medicine 


With Special Reference to Franoe and Chartres. 
By Prof. Loren O. MacKinney. (Publications of 
the Institute of the History of Medicine, the Johns 
Hopkins University. Third Series: The Hideyo 
Noguchi Lectures, Vol. 3.) Pp. iii +247 (9 plates). 
(Baltimore, Md. : Johns Hopkins Press ; London : 
Oxford University Preas, 1937.) 128. 6d. net. 


(2) Medicina aborigen americana 
Por el Dr. Ramon Pardal. (Humanior, Biblioteca 
del Americanista Moderno, Seociédn ©: Patrimonio 


cultural indiano, Tomo 3.) Pp. 377+6 plates. 
(Buenos Aires: Jose Anesi, n.d.) n.p. 


(3) A Brief Rule to Guide the Common-People 
of New-England how to Order Themselves and 
theirs in the Small Pocks, or Measels 


By Thomas Thacher. Facsimile Reproductions of 
the three known editions, with an Introductory 
Note by Dr. Henry R. Vieta. (Publications of the 
Institute of the History of Medicine, the Johns 
Hopkins University. Fourth Series: Bibliotheca 
Medica Americans, Vol. 1.) Pp. iv+16. (Balti- 
more, Md.: Johns Hopkins Press; London: 
Oxford University Prees, 1987.) 7s. net. 


(4) A Discourse upon the Institution of 
Medical Schools in America 

By John Morgan. Reprinted,from the first edition, 
Philadelphia, 1765. With an Introduction by 
Abraham Flexner. (Publications of the Institute 
of the History of Medicme, the Johns Hopkins 
University. Fourth Series: Bibliotheca Medica 
Americana, Vol. 2.) Pp. vi+vii+xxcviii+63. 
(Baltimore, Md. : Johns Hopkins Prees ; London : 
Oxford University Prees, 1937.) 98. net. 


(5) Adaptation in Pathological Processes 


By Dr. William H. Welch. Reprinted from Trans- 
actions of the Congreas of American Physicians 
and Surgeons, 1897, Vol. 4, pp. 284-310. With 
an Introduction by Dr. Simon Flexner. (Publica- 
tions of the Institute of the History of Medicine, 
the Johns Hopkins University. Fourth Series: 
Bibliotheca Medica Americana, Vol. 3.) Pp. 
xi+58. (Baltimore, Md.: Johns Hopkins Press ; 
London: Oxford University Press, 1937.) 7s. net. 


(1) P his work on early medieval medicine Prof. 
C. MacKinney, who occupies the chair of 
medieval medicine in the University of North 


Carolina, gives a richly documented account o 
medicine in that portion of the Middle Ages extend 
ing from the sixth to the eleventh century. Durin 
that period two distinct types of medicine wer 
prevalent, namely, the supernatural, which ip 
aluded reliance on Christian saints and their relict 
Christian-Pagan charms and magical incantations 
and human medicine, whioh- consisted chiefly o 
empirical methods of healing mainly by drugs 
surgery and diet. Of the three lectures containee 
in the book the first deals with the changin, 
modern conceptions of the Middle Ages former!, 
regarded as stagnant and unproductive but nov 
looked upon as an era of vigorous activity. 

In the second lecture, in which Prof. MacKinne: 
discusses medicine in Merovingian and Carolingia» 
Franoe, it is shown that in the Merovingian ag 
comprising the three centuries before Charlemagn 
there was a steady advance in Franoe in medice 
practice which was accelerated during the tenti 
and eleventh centuries. Although the outetandin, 
methods of medical practice at that time were a 
before blood-letting, diet and herbal potions, th 
clergy became more interested in medical condition 
and took a much more active part in ocarin; 
for the aick. 

In the third chapter, which is devoted to medics 
progress at Chartres in the tenth and eleventh 
centuries, extracte from the works of Gerbert 
Richer and Fulbert illustrate the separation o 
medical practice from mere book knowledge. Sixt 
pages of notes and photographs of medical mano 
scripts are appended to the text. 

(2) Dr. Ramon Pardal’s work which forms par 
of the series edited by Dr. Imbelloni, who con 
tributes the preface, is divided into four part 
devoted respectively to medical ethnology, med» 
cine in ancient Peru and Mexico, stimulating 
narcotic and hallucinating drugs, of which the chie 
are coca, maté and peyotl, and American drug 
in modern medicine. In the first part the autho 
shows that the medicine of the American India 
was of a primitive character, based on magic 
therapeutical empiricism and the surgery c 
emergencies. The practitioner in those times wa 
esteemed rather for his magical power than fo 
medical knowledge. It was only among the people 
possessing a relatively superior feudal organizatior 
such as the Incas and Arteca, that the element 
of a higher order appeared and the functions c 
priest and doctors were separated. The secon 
part deals with the practice of medicine in ol 
Peru, with special reference to the operation c 
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phining and the representations of diseases, 
socially syphilis, on pottery. The drugs used 
modern medicine for which we are indebted to 
3 natives of South America include the balsams 
Tolu and Peru, guiacum (once regarded as a 
{ifioc for syphilis and now only employed in 
it and chronic rheumatism), sarsaparilla (also 
ad in former times as an anti-syphilitic drug, but 
w almost confined to quacks who sell it as 6 
ood-purifier’), cinchona, copaiba, pilocarpine and 
smopodium. 
The work will appeal to the anthropologist and 
ə ethnologist, as well as to medical practitioners 
d pharmacologists interested in the history of 
> healing art. ° 
(3) Dr. Thomas Thacher’s “Brief Rule’, of 
«ich the three editions are published in this little 
fume, represents the earliest medical document 
be printed in America north of Mexico. It 
asista of a single printed sheet which first ap- 
ared in 1677-78 and was reprinted in 1702 and 
21-22. The author was born in Somersetahire, 
t migrated with his parents to New England in 
35 at the age of fifteen years in accordance with 
> practice of many dissenting ministers and their 
nilies in the early part of the seventeenth 
atury. Thacher was brought up to be a olergy- 
an like his father, but like many of his con- 
nporaries was something of a physician as well 
a minister, and enjoyed a considerable practice 
Boston. <A severe epidemic of smallpox which 
ake out in that otty in 1677 causing 700 deaths 
mulated Thacher to publish his broadside, 
sich is taken almost word for word from the 
ond chapter of Sydenham’s “Medical Obeerva- 
ns”. Subsequent outbreaks of smallpox in 
aton in 1702 and 172] wére the occasion of the 
wrinting of the work. 
{4) In the address which is here printed in 
simile,and was delivered in 1765 in the College 
Philadelphia, where he occupied the chair of 
> theory and practice of medicine, being indeed 
ə first professor of medicine in the United States, 
John Morgan, who had received his medical 
acation not only in Philadelphia but also in 
ndon, Edinburgh, Paris and Leyden, gives a 
neral survey of the different departments of 
dicine and describes the existing conditions in 
nerica, the difficulties accompanying the study 
medicine and the impracticability of making 
y great progress until it had been put on a better 
iting. The i sciences of anatomy, 
teria medica, botany and chemistry are reviewed 
d their contribution to the cure of diseases 
isidered. The necessity of a knowledge of Latin 
i Greek for the physician is then emphasized 
well aa familiarity with the French language, 
ile acquaintance with mathematios and natural 
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philosophy is regarded as indispensable. As 

the contemporary state of medicine in 
America in 1765, Dr. Morgan deplores the lack 
of professional teachers to give complete and 
regular courses of lectures in the different branches 
of medicine, in striking contrast with the medical 
schools in Europe which he: had visited. He 

, therefore, that a course of clinical practice 
and clinical lectures by physicians of knowledge 
and experience should be established to remedy 
this deficiency, and recommends the foundation 
of a medical library. He himself proposes to give 
a oourse of lectures on materia medica followed 
by one on the institutes and theory of medicine. - 
Next he urges that the activities of physician, 
surgeon and apothecary should not be combined 
in one man, but asserts that “practitioners would 
enjoy much more satisfaction in practice if physio, 
surgery and pharmacy were in different hands”. 
Finally, he dwells on the advantages which 
American studenta have over those in Europe in 
possessing an ample field for the stady of natural 
history. : 

(5) Dr. William Welch’s address, which repre- 
sente the presidential oration delivered before the 
Congrees of American Physicians and Surgeons in 
1897, is, a8 Dr. Simon Flexner remarks in the 
introduction, as applicable to the subject to-day 
as it was forty years ago. Dr. Welch maintains 
that pathological adaptations have their founda- 
tion in physiological processes or mechanisms. 
Pathological adjustments, however, lack the oo- 
ordinated fitness characteristic of physiological 
adaptation, as he illustrates by the case of a heart 
hypertrophied in consequence of a vascular lesion 
which does not oompletely restore the normal 
condition of the circulation. Similarly, a kidney 
hypertrophied in consequence of deficiency in the 
other kidney is more susceptible to disease than 
the normal organ. While adaptation is usually to 
some extent advantageous to the individual, it is 
not necessarily so, as is shown by a scar in the 
brain causing epilepsy. Throughout his addreas 
Dr. Welch emphasizes the importance of taking 
into consideration not only the facta of human and 
allied physiology but also those accumulating in 
the domain of experimental embryology and 
morphology, especially -as regards the influence of 
various changes of environment, particularly of 
definite chemical, thermic or mechanical changes 
upon the movement or growth of oells. 

In conclusion, Dr. Welch points out that ByB- 
tems of treatment based exclusively on the 
theory of the vis medicatriz naturas often rest on 
an insecure foundation, inaamuch as the agencies 
employed by Nature may be either inadequate 
or entirely helpless. 

J. D. ROLLESTON. 


310 


NATURE 


AUGUST 19, 1939, vor. 144 


A STUDY OF HUMAN RELATIONS 


Man the Slave and Master 


By Mark Graubard. Pp. x+366. (London: J. M. 
Dent and Sons, Ltd., 1939.) 10s. 6d. net. 


TO as never before, the man of science 

is faced with the problem of the relation of 
science and society. Science is a powerful weapon 
for evil as well as good, and it is the business of 
the man of science to ensure so far as he oan that 
his work is not misused. One of the great diffi- 
culties of such a task is that few modern men of 
science are well informed outaide their own fields 
of work. Still more is the layman ignorant of 
science, especially in that he is seldom acquainted 
with that manner of approach which is often termed 


. the ‘scientific method’. 


Dr. Graubard has set himself the taak of helping 


to remove this difficulty by presenting, in simple’ 


terms, an analysis of human behaviour and the 
composition of society based on biological know- 
ledge. He discusses conditioning, heredity and 
evolution, both biological and social, and he does 
it in a way that should commend the book to men 
of science and laymen alike. He then turns to the 
application of his knowledge to the acientific oon- 
trol of human affairs, and though at this stage it 


ig Inevitable that some disagreement must ar 
his analysis and proposals can be read with pr 
even by those whose views diverge most. 

It is & pity that the book is marred in places 
occasional Inaccurate and loose statement. In- 
account of Mendel’s work with peas, the round € 
wrinkled characters of the seed are described 
determined by the mother plant’s constituti 
whereas they are, in fact, dependent on the ge 
type of the zygote iteelf. His implications tò 
Mendelian inheritance in animals was first: 
served in rabbits and that departure from Mende 
second law, of independent assortment, was fi 
found in Drosophila, show a lack of appreciat 
of Bateson’s work with poultry and sweet pe 
On p. 190, the author says “Hence they [that 
all the races of man] form a species” and on p. | 
“the Negro, who of all the species of man has 
least hair’. Other similar examples could 
quoted. 

These are, however, minor blemishes and sho 
not be allowed to obscure the fact that Dr. Gr 
bard has written a valuable book, at onoe criti 
and informatory. It should be read by all who: 
interested in the study of human relations. 

K. MATHER 


CONSERVATION OF NATURAL RESOURCES 


Conservation in the United States 


By Prof. A. F. Gustafson, Prof. H. Ries, Prof. 
C. H. Guise and Prof. W. J. Hamilton, Jr. Pp. xi+ 
445. (Ithaca, N.Y.: Comstock Publishing Com- 
pany, Ino., 1939.) 3 dollare. 


HE conservation and the restoration of its 

natural resources are perhaps the most 
important questions that the United States has 
to face. These are here divided into sections 
dealing with the soil, forests, wild life and minerals, 
eapecially coal and oil. Each is written by an 
expert who has researched with the view of ameli- 
orating the present difficulties. Perhaps their most 
interesting feature is the close connexion, never 
stressed but everywhere made plain, between 
purely scientific investigation and the practical 
problems. This is as it should be, as the work is 
intended to be a text-book to stimulate students 
who have already hada broad acientific training. 


It everywhere sets out the historical facts, - 
present position and the possible and desira 
remedies so far as the necessities induced 
increase of population allow. 

While mineral resources may be regarded 
waning assets merely to be treated with the great 
economy, the soil and water are as necessary 
man’s existence to-day as in all ages. Passing o 
a section dealing with the topography of the coun 
and the consequent production of soil regi: 
of varied productivity, these always associa 
with water, there arise questions of soil deplet 
by the loss of plant nutrients and of erosion los 
due to wind and rain. The white man found ° 
eastern part of the country unbroken forest wh 
had to be cleared for crops. Organic mat 
disappeared from the soil so that ita surface x 
carried away by the rainfall, already half the + 
soil being lost by this means over an area estima’ 
at 855 million acres. Another 322 million acres . 


No. 3642, AUGUST 19, 1939 


viously depleted by wind erosion, so that nearly 
vo-thirds of the country is affected. Remedies 
iggested are in the due employment of green 
aanures, crops to be ploughed in to hold the 
‘ater in the soil, and schemes of planting that will 
tilize the rainfall rather than encourage the 
mmation of gullies, methods excellently shown 
1 a series of photographs. These must be. asso- 
iated with considerations of the conservation 
nd reafforestation of the woodlands, a problem 
f great complication since a large country is 
ivided into many vegetative regions dependent 
n temperature, wind, rainfall and subsoil, each 
rea with its own trees and undergrowth. Forest 
crea must be controlled, while waste in the lumber 
odustry has to be avoided. Fortunately the 
questions here have become national, though the 
adividual States and even counties are helping, 
ppreciating the local effects on rainfall and the 
‘alue of such wooded parks to the psychology of 
heir own people. The national forestas now 
ggregate 170 million acres, and the aim appears 
o be to double this amount by the planting of 
he high lands but mainly of the abandoned 
arming areas, and in this way reclaiming mmense 
vastes. l 

The section dealing with the animal resources, 


ish, birds and game, is excellent. The decline of - 
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the supply of certain fish was inevitable m an 
abeence of knowledge of their biology, but the 
Fish Commission has the matter well im hand and 
has already had striking succeas in matters of 
regulation, avoidance of pollution and hatcheries. 
The buffalo herds have gone for ever, but Penn- 
sylvanis has done flne work in the encouragement 


.of deer, while the beavers, reintroduced from 


Canada less than twenty years ago, have now to 
be trapped—a new industry. 

While in this study of the United States much is 
local, the analogy with Africa is striking, the 
terrain very similar. European oountries start 
there with the experience of America through 
three centuries. This suggesta the necessity for 
paternal governments to control unthinking settlers 
go that the land may not be impoverished. It may 
not ever require to be developed as that of the 
United States, but it will undoubtedly have to pro- 
vide food for a teeming population. So far the agri- 


-culture of native areas is small, but the cow as 


the unit of wealth is disappearing and a certain 
change of habita in the native population must 
occur. The thoughta which are induced by this 
study of America should excite the imagination 
of all who have to rule in Africa, where clearly 
it is already time for regularized conservation. 

J. STANLEY GARDINER, 


FOUR-TERMINAL NETWORKS 


Einführung in die Vierpoltheorie der elek- 
trischen Nachrichtentechnik 

Von Prof. Dr. R. Feldtkeller. (Physik und Technik 
ler Gegenwart, Abteilung Fernmeldtechnik, her- 
xusgegeben von Prof. Dr. Heinrich Fassbender, 
Band 2.) Pp. ix+142. (Leipzig: 8. Hirzel, 1937.) 
3.80 gold marka. ` 


HIS is an excellent introduction to the 
comparatively young theory of four-terminal 
actworks, that is, of alternating-current transfer 
systems of which only the input and output pairs 
of terminals are accessible for measurements. 
After a brief outlme of network analysis, the author 
pases in Chapter ii to a thorough theoretical 
investigation of lineer symmetrical four-terminal 
networks, of which the behaviour for different 
kerminal impedances is examined by means of 
circle diagrams based on the network parameters. 
The application in Chapter iii of this theory to 
the particular case of losa-free systems illuminates 
the theory through the relative simplicity of the 
orcle diagrams required, while Chapter iv deals 
with asymmetric linear systems. 


Chapter v treats the general theory eof linear 
four-terminal networks by the use of matrix 
algebra, a field of electrotechnical advance in 
which the author was a pioneer. With this treat- 
ment, a8 the author remarks, the book passes 
from text-book to hand-book, and the two final 
chapters provide at once the tabular material for, 
and a demonstration of, the labour-saving use of 
four-terminal theory in matrix form. Matrices are 
derived for the fundamental interconnexions of 
the four-termimal networks, and the theory of 
propagation networks in cascade is touched on. 
In the sixth and last chapter are collected the 
matrices of simple four-terminal structures, in- 
cluding transformers and (linear) amplifying valves, 
while a final section shows the derivation of 
equivalent T- and x-networks for systems obeying 
the Kirchof reciprocal principle, and for systems 
not so restricted. 

The book is clear, neat and detailed ; the few 
errors that have escaped the proof-reader are 
mainly of interest as evidence of revision by the 
author in the interests of clarity. 
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FISHERIES RESEARCH IN AUSTRALIA 
By Str Davin River, K.C.M.G. . 


INCE the ill- tatad trawler En- [OCCT 
deavour, under Dr. Dannevig, h 
was lost at sea in 1914, fisheries | 
exploration has rather languished | 
in Australia. This is scarcely 
pardonable im a country with 
12,000 miles of coastline, a rela- 
tively poor fish supply, especially 
in the inland areas, and a definite 
need for quantities of fish meal 
on its stock farms. During the 
past two years, a vigorous effort 
has been made to improve matters 
under the Council for Scientific 
and Industrial Research working 
in co-operation with universities 
(particularly that of Sydney) and 
State Departments. 
Dr. H. Thompson, formerly 
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of the Newfoundland Fisheries Services, has 
been appointed officer-in-charge of investiga 
tions, and’ under his guidance the Station illus- 
trated in the accompanying photograph is near- 
ing completion. The site, made available by 
the New South Wales Government, is that 
of Dannevig’s hatchery at Cronulla, the southern. 
most Sydney watering-place, on the Port Hack- 
ing estuarial group of salt-water inleta. It ie 


‘admittedly a very beautiful spot for a marine 


biological station, with deep and shallow water 
frontages of rocky and sandy foreshores. Museum 
and library facilities are easily accessible in 
Sydney ; and the fiah market ther will be usefu» 
in the collection of biological material and statistics 
from the trawling and seme-netting fleet. 

The pre-existing hatchery appointments have 
been converted for experimental work. Salt 
water is pumped to a 25,000 gallon concrete tank 
and fed by gravity to an aquarium where the 
temperature is under control. A large tidal oon- 
crete pond (100 ft. x 42 ft.) has been reconditioned 
for the retention of fish for observation or experi- 
ment. New additions include a workshop, net- and 
fish-cleaning ahed, and a main building containing 
offices, stores, biological, chemical and bacterio- 
logical inboratoriea, dark-room, charting and 
drawing room, and a large library. Refrigerating 
cabinets and a small canning plant are provided. 

A 16-ft. motor skiff has been built for local 
sampling work and a 2-ton truck has been equipped 
as a mobile laboratory. 

For exploratory work, mainly on pelagio, or 
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«rface-swimming, fish, M.S. Warreen (a native 
ume for the sea) was built in Melbourne and has 
xen in commission for about fifteen months. She 

82 ft. long, of 108 tons displacement, and is 
ted with a 215 h.p. main engine of Atlas Polar 
iesel construction, with Ruston auxiliaries. She 
wries radio equipment for transmitting and 
ceiving, and an echometer for automatic record- 
g of depth. A small laboratory permite limited 
ork at sea. A large purse-seine net is carried on 
turn-table in the stern. 

Over so great an extent of sea, one small vessel 
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capable of a speed of only 9 knots can do but 
little: hence very full use is being made of 
reconnaissance from the air. Aircraft and per- 
sonnel are made available to the Council by the 
Royal Australian Air Force; and particularly in 
the ‘spotting’ of shoals of tuna and so-called 
salmon (Arripis truita), air observation has been 
conspicuously successful. Already possibilities have 
been demonstrated which are attracting the atten- 
tion of commercial men ; but a great amount of 
scientific investigation will be necessary before 
a sound basis for fisheries development is secured. 


STRUCTURE OF THE RAYON FIBRE 
By Pror. H. MARK 


EFERENCE has frequently been made in 
these columns! to the progress of our know- 
dge concerning the structure of natural and 
wtificial fibres during the last few years. The 
ccompanying illustration (p. 314) gives a résumé 
f the present state of knowledge as represented 
y the oellulose fibre, which is very well known 
nd at the same time of great economic impor- 
anoe. l 
The illustration was made up under the assump- 
ion that we have at our disposal s microscope 
lowing us magnifications of unlimited amounts 
1 such a way that we can always increase ita 
esolving power by the factor of 10 by switching in 
nother imaginary objective. Looking at a rayon 
bread through such s& microscope, we should 
btain such a series of pictures, and it seems 
sirable to discuss them one after the other and 
D point out what kind of information they give 
nd to what extent the particular i of the 
bre are shown by them. 

(a) We start with the highest Magai aton, 
bout 1 to 50,000,000, and observe the fundamental 
hemical uni of oallulose, namely, the glucose residue 
omposed of 6 carbon atoms, 10 hydrogen atoms 
nd 5 oxygen atoms". These glucose unite have a 
ing structure and arg linked together by main 
alence bonds. They stand for the chemical be- 
aviour of the material, for example, for the fact 
hat cellulose is easily wetted and swells in water, 
ut doea not take up organic substances such as 
etrol, benzene or oil. They are also responsible 


x the fact that one can produoe certain deriva- . 


ives of cellulose, namely, cellulose nitrate (cellu- 
vid), cellulose acetate (cellon), eto. Finally 
heir presence is responsible for the faot that 


by hydrolysis cellulose can be converted into a sugar. 

(b) We pass now to the next magnification, 
1 to 5,000,000, and get an insight into‘the crystalo- 
graphic unit of the fibre. What we see is the 
elementary cell of the cellulose lattice revealed by 
X-ray investigations*'. We see that the different 
glucose residues are united to long chains lying 
parallel to each other and running through the 
fibre along its axis. The presence of these long 
and highly orientated chains explains the double 
refraction of the material, its high mechanical 
tenacity, the anisotropy in swelling and the be- 
haviour towards substantive dye-stufis. e 

(c) When we switch in a magnification of 1 to 
500,000 we get the next picture. Here each single 
chain of diagram 6 is represented by a thin line. 
We learn that these chains are partly bundled 
together with a considerable degree of order form- 
ing a micellar structure, and partly they represent 6 
complicated framework of entangled fringes‘. We 
get the impression that the whole fibre consists of 
parts with comparatively high crystallographic 
orientation and of other parta which can be called 
amorphous. This peculiar structure accounts for 
the fact that rayon fibres at the same time show a 
considerable strength and a high elasticity. It is 
responsible for the amount of swelling, the dye- 
ability, and the resistance to creasing. Every 
process that aims at producing rayon has to take 
account of this fact. 

(d) The next step, leading tọ a magnification of 
1 to 50,000, gives a more general view of this fringe 
and net structure of cellulose. In d the parallel 
strokes represent the crystallized areas while the 
amall irregular circles are the amorphous regions. 
We see that the fibre may be regarded as an 
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and exhibiting at certain places larger holes which, 


of course, are in some way due to the origin of the 
This structure is in general connected 


material’. 


with the mechanical properties of the thread with 
ite elasticity, plasticity, tenacity and ita chemical 
reactiveness. The spaces and crevices between the 
crystallized areas absorb dye-stuffs, wetting agents 
and other reacting substances. They are of great 





importance to the behaviour of the fibre as a 
textile. 

(e) We have reached a magnification of 1 to 
5,000 and are now at the utmost limit of normal 
microscopic resolving power. The differentiation of 
picture d has disappeared and we observe a fibrillar 
structure in which the morphological unite of the 
fibre are visible. They may be not so pronounced 
in artificial filaments and hence the above picture 
shows the fibrillar structure of a cotton fibre. The 
length, width and orientation of the fibrille are 
of great importance for all the finer textile pro- 
pérties such as elasticity, softness, lustre, creas- 
ability, ete. 

(f) Switching in the next magnification, 1 to 
500, we have finally reached the range of micro- 
scopical observation with normal light". _ The 
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picture shows a viscose rayon thread exhibiting 
system of stripes parallel to ita fibre axis. The 
are responsible for the soft lustre of the yarn, i 
pleasant appearance, and ita easy dyeabilit, 
Pictures such as this are of great importance ` 
technical routine tests carried out in rayon factorie 
The present one, for example, shows little spech 
indicating that some contamination of the materi. 
has taken place. ° 

(g) This picture, with a map 
nification of 1 to 50, shows 
bundle of a normal viscose rayc 
thread. Pictures of such kip 
are of importance to control tł 
levelness of the yarn, its home 
geneity in diameter, colour, dye 
ability and lustre. 

(A) and (i) The last two pir 
tures finally give us the web 
known aspect of an -artiflai 
sik yarn with a magnificatio 
of 1 to 6 and without magnifice 
tion at all. They need m 
explanation, being familiar t 
everyone. 

The set of the above nim 
pictures may offer a certain ir 
sight into the structure of 
very important substance start 
ing. from the trade product 
namely, rayon yarn, and endins 
with the last detectable chemice 
unit, namely, the glucose residue 
The location and understandin. 
of every single structural prin 
ciple is of importance, for eao 
influences all the different tech 
nical qualities of the final prc 
duct; the better and- mor 
accurate these nine pictures ca 
be made, the higher will b 
the probability to mako a rayon yarn of bee 


quality. ° 


* Seg, Astbary, Wi fibeg). brag Be ee oaa 148, 51 cabo 
' Haworth, W. N, “The Oonstitution of 
Compare, Hoo. (a) the of the atoms a> 
ces af madam 10E A.and 78 A 
" Boo, Polanyi, N aturwiss p 
iad Dors, E- WY, ate eat, a SBE: 
d G. L, cord saa) P 
end Hadankinsen, N. P A 3 Chien, Act af Tae Maoh, L 
i EETA eee a ELE 
Astbury, W.T., Trens. 1 Wark, 
Ea AAT fet seg Baa) Hon Homeini, B 
nage 
Se NR es 
oe a te tad ete a eae 
Ta a 190, B08, 318 Seo. Bahay, & 3. Tad ert Choo oe 


No. 3842, AUGUST 19, 1939 


NATURE 


315 


POLYPLOIDY INDUCED BY COLCHICINE AND ITS 


ECONOMIC POSSIBILITIES 


By Dr. G. H. BATEs, 
Toe FARM INSTITUTE, PENKRIDGE, ` STAFFORD 


HE technique employed by plant breeders has 
undergone revolutionary changes since the 
st workers began the production of new and 
aproved varieties. The methods of the selection- 
te, such as Luther Burbank, were certainly 
yectacular, but they were laborious, expensive 
id haphazard. Mendeligam marked a great step 
srward, in that it was possible to work along pre- 
moeived lines in an orderly and economical 
aanner with a fair idea of what was likely to 
xaterialive. There is no doubt, however, that 
fendelian methods have taken us as far as they 
an, at least in respect of our commonest crop 
lante. We have exhausted all possible combina- 
ons of known characters and have reached a 
oint where, as Salaman has declared, we are 
mply ‘ringing the changes’ on existing material. 
. point has been reached where the hybridizer 
an only wait for some new mutation to turn up. 
Attempts have already been made to produce 
hese mutations by the artificial production of 
olyploidy. Such practices as thermal treatment, 
sntrifaging and decapitation of the apical shoots 
1 the seedling have proved successful in a very 
mall number of cases. They are, however, far 
90 laborious to be considered worth while. 

In view of the above facts, it is small wonder 
tat the discovery by Blakeslee and Avery of the 
alue of colchicine as an agent for the production 
f polyploidy has received a great welcome. The 
eed for such a stimulus has probably accounted 
or the wave of optimiam which seems to have 
wept through the ranks of plant breeders through- 
ut the world. Resulta up to the moment, however, 
carcely seem to justify the description of the new 
echnique as being more than promising. 

The drug oolchicine, prepared from parte of 
lolchioum autwmnale, has been known to physicians 
or many years, mainly as a specific for gout. Hope 
vas expreased that it might also prove to have an 
ohibiting action on carcinomatous cells, It is 
«nly recently that ita influence on mitosis has been 
Liscovered and put to practical application. 

There have been several theories as to the exact 
manner by which it brings about somatic doubling. 
t has been suggested that nuclear division takes 
lace at a greater rate than ocell division, under the 
nfluence of colahicine, thus resulting in bi-nucleate 
alls with subeequent fusion of the pairs of nuclei. 


The investigations of Levan, supported to a certain 
extent by others, have practically established the 
fact that another mechanism is responsible. It 
appears that inactivation of the nuclear spindle 
prevents anaphase reduction, thus leading to a 
doubling of the chromosome number. Experi- 
ment has shown that meiosis is also affected, but 
this has no‘ economic application as has the in- 
fluence on mitosis. 

The exact action of colchicine and the mechanism 
by which changes are effected has great interest 
for the cytologist. However real may be the 
achievement in this direction, the practical plant 
breeder is more concerned. with the one : 
fact and ite possibilities. 

` Literature on the subject has already assumed 
large dimensions and resulta pour in from all parte 
of the globe. The number of workers is now so 
great as to make a detailed account of their 
different activities impossible in a small space. A 
review of available publications leaves one with 
the impression that, in the main, reports are frag- 
mentary and often unconvincing. 

Easy and rapid methods for identifying the poly- 
ploid condition are certainly desirable; but it is 
doubtful whether they are, as yet, sufficiently 
trustworthy to be used in proof of claims made 
for the results of a new and revolutionary technique. 
One could wish that statements were supported by 
something more concrete than such oriterla as 
pollen grain size, dimensions of the stoma guard 
cells and gigas characters. On the other hand, 
claims for the production of tetraploid plants of 
several species are made which are supported by 
chromosome counts. It must be conceded that the 
work is as yet in its infancy, and technique is by 
no means perfected. 

The practical application of the treatment has 
taken different lines and there are several methods 
for the administration of the alkaloid. The soak- 
ing of the seed in dilute solutions varying in con- 
centration from 0-05 to 10 per cant is the com- 
monest practice. The influence’ upon the seedling 
depends upon such factors as the concentration of 
the solution, period of soaking, nature of the testa 
and the rapidity with which the seed germinates. 
In some cases it is suggested that the testa should 
be removed or that the seedling itself should be 
treated. 
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A large amount of routine work is necessary to 
determine the optimum conodntrations for the 
seeds of different speciés. I have found that a 
0-05 per cent solution has a profound influence on 
the seedlings of mustard after soaking the seed 
for four days. In the case of several gramineous 
species the seed of which had been treated in like 
manner, only a very small proportion of individuals 
was visibly affected. In the case of sweat peas, 
the seeds either failed to germinate or the distorted 
seedlings perished. 

The main objection to seed treatment is that 
germination is etther partially or completely 
checked, root development is restricted or absent 
for some considerable time and a great waste of 
material occurs. There is a characteristic swelling 
- of the hypocotyl, more notable in some species than 
in others. Many odd distortions ocour, each char- 
acteristic of a particular species 

The treatment of apical and axillary buds has 
produced tetraploid shoots. This is affected by 
painting on the solution, in combination with «4 
wetting agent, by spraying or by immersion. 
A 04 per cent solution is recommended by 
American workers for the direct application 
method. 

Spraying of the parte is the least desirable of 
methods from the operator’s point of view. It is 
important to streas the fact that colchicine is a 
dangerous drug and that in the hands of irrespon- 
sible persons disastrous resulte may occur. The 
human mucous membranes are particularly sensi- 
tive and one reads of serious eye injuries. 

I have employed the ‘injection’ method as 
elaborated, for other purposes, by the Hast Malling 
workers.e A 0-05 per cent solution has bean used, 
a vertical alit in the stem of the plant or a severed 
petiole being placed in a tube of the solution. 
Profound morphological changes take place, and, 
as the influence is localized, its intensity varies 
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throughout the affected’ part of the plant. In tł 
case of Vicia Faba, the flowers were swollen : 
the base and were all abortive except two. The 
gave rise to pods showing gigas characters with » 
erect habit of growth. In Fragaria species, distorte 
fruits have bean produced. A large amount + 
material has been treated by this method, but 
is a8 yet too early to determine whether polyploidl 
has resulted. 

Colchicine is an expensive commodity and ‘i 
vestigations are proceeding to explore the poss 
bilities of acenaphtheane as a cheaper substituts 
Kostof has shown that the disintegrating frag 
ments of the corm of Colchicum can produc 
polyploidy in germinating seedlings in clot 
proximity. 

Reviewing the whole of the work on induce 
polyploidy in a dispassionate manner, one mues 
admit the remarkable nature of the achievement 
from the cytological point of view. Whether ther 
will be much material gain accruing to the plar 
breeder remains to be sean. 

In the case of garden planta there are distinc 
possibilities. Abnormal or distorted varieties wit. 
unusually large flowers have an economic valu 
with a public displaying an insatiable appetite fo 
novelty. Food plants are in a different category 
Tetraploids are of frequent ocourrence, but are no 
always of special merit ; in fact, the reverse quit 
often obtains. Increased size is not always œ 
importenoe, for with most of our arable cropa ther 
are varieties capable of producing plante just a 
large as the soil will grow them. 

We do not, of course, know how the new tetra 
ploid types will react to disease infection, how thei 
cooking qualities may be affected for better o 
worse, or how altered morphological character 
may be of benefit to the cultivator. For th 
present the chief possibility appears to be th 
production of freah material upon which to build 
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Dr. A. Harker, F.R.S. 


HE death of Dr. Alfred Harker, emeritus reader 

of petrology m the University of Cambridge, 

on July 28 at the age of eighty years has removed 

from our midst an outetandmg figure in British 

geology-——one whose brilliant oontmbutions in his own 

field over half a century placed hmm in the forefront 
of lving petrologists. 

Born m Hull on February 19, 1859, Harker entered 
St. John’s College, Cambridge, in 1878 and graduated 
eighth wrangler in the Mathematical Tripos of 1882. 
He was placed in the first class of both parte of the 


Natural Sciences Tripos with physics as his chie 
subject, and was elected to a fellowship in his collegi 
m 1885. Though not of the ‘Bonney School’, so muel 
were his early geological interesta strengthened am 
St. John’s that he was eventually attracted to € 
demonstratorahip under McKenny Hugbes. He 
became University lecturer in 1904 and on the deatl 
of Hughes m 1917 was elected to a special readership 
in petrology. 

Harker’s earliest papers dealt with the cleavage 
structure of slates, an investigation for which hi 
mathematical training peculiarly fitted him. These 
studies were based ın part on his observations on the 
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dates of North Wales, where soon he became abeorbed 
1 & new interest-—“the petrology of the igneous 
ooks associated with the Cambrian (Sedgwick) 
ystem of Carnarvonshire’—and endeavoured to 
race the relationship of the igneous phenomena of 
he, district and concurrently operating crustal 
¢resses, a theme which he was greatly to amplify in 
ds later writings. The resulta of this-work were 
acorporated in the iok Prize Essay for 1888. 
Juring 1889-93 he was engaged in the Lake District 
where, in collaboration with J. E. Marr, be traced a 
‘aried group of lavas, ashes and sediments into the 
uureole of the Shap Fell granite. These papers form 
sioneer oontributions on the nature and origin of 
castamorphic rocks and rank with Rosenbusch’s 
lassical studies on the Steigerachisfer of the Voages. 

With a reputation now thoroughly established, 
Tarker, at the instance of Sir Archibald Geikie, was 
econded in 1895 to the Geological Survey of Sootland 
or summer field work in Skye. The mapping of the 
;ountainous groupe of the Cuillins and the Red Hills 
af central Skye which followed, was completed m 
901, and will ever remain as a monument to his 
kill and ardour as a field geologist, and disposed 
inally of the embittered controversies of Judd and 
Jeiloe on the igneous succession of that island. 

The outcome of his researches im Skye, and later 
a Rum, appeared in two Survey memoira—*“The 
‘ertiary Igneous Rooks of Skye” (1904) and ‘The 
teology of the Small Isles of Inverness-shire” (1908}— 
nd at once attracted wide attention. Oonsidering 
he time of their execution, and as the work of one 
adividual, these researches will always rank as one 
f the greatest achievements in igneous geology. 

The way was now prepared for Harker to present 
o a wider audience his long-considered views on the 
road aspects of magmatic descent and the con- 
rolling influence of tectonic environment. ‘These 
“roblems, among others, he unfolded in his ‘Natural 
Llistory of Igneous Rocks’ (1900). Written in an 
xtramely lucid style and with a rare power of 
hilosophical generalization, this volume has oome 
> exert a deep influence on petrologic thought. If 
ome of his conclusions have needed amendment, in 
3 broad lines, his achievement has been none the 
a fundamental. 

The same philosophic outlook characterized Harker’s 
ceaidential addresses to the Geological Society. In 
he last of these he returned once more to the subject 
f metamorphism, & field which became his dominant 
itarest in later years. His final work appeared in 
932 under the title ““Metamorphism’”’, a treatise 
hich has been appraised in the words of an acknow- 
dged authority as filling “an important place in 
20 literature of petrology, and in lucidity, balance 
ad breadth of view can serve as a model to all future 
Titers on the anatomy and history of rocks”. 

Harker was elected a fellow of the Royal Society 
ı 1902 and awarded a Royal Medal in 1935. From 
10 Geological Somety of London he recetved in 
accession the Murchison and Wollaston Medals. 
fonorary doctorates were conferred upon him by the 


niversity of Edinburgh and MoGill University, 
hile he was honorary or corresponding member of 
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many scientific societies, Britiah and foreign. ‘These 
honours he accepted with such extraordmary modesty 
that many of them remamed hidden and unsuspected 
by even those most intimate with hm. 

Harker’s elementary lectures made little appeal 
to the average Tripos man, but he excelled in contact 
with senior studente, and his advanced courses 
became the source of Inspiration to many generations 
of students. 

After his retirement in 1931, and to within a few 
weeks of his death, he continued to devote much 
time to the care of the petrological collections of the 
University. In the Harker Collection of. rock slices 
numbering now some 40,000 slidea neatly labelled 
in his own handwriting and representative of research 
material drawn from all quarters of the globe, he has 
endowed his department with a unique monument. 

At 8t. John’s College, where he had been for some 
years the senior fellow in residence, he was rather 
a lone figure, though on his retirement he seemed to 
cast off some of his natural reserve. By his old pupils 
he was held in affectionate regard, and the expression 
of this esteem was signally evoked at the dinner 
held in his honour at Cambridge on the oocasion of 
his eightieth birthday. Those who were privileged 
to have his confidence and companionship will retain 
a lasting memory of the generosity and humility 
of a truly great man. 

0. E. T. 


Mr. W. Scoresby Routledge 

Wa regret to record the death of Mr. W. Scoresby 
Routledge, traveller and anthropologist, which took 
place suddenly at Paddington on July 31 im his 

William Scoresby Routledge was born at Melbourne 
in 1859 and was educated privately and at Christ 
Chureh, Oxford, graduating m 1882. He then 
entered University College Hospital, London, where 
he was Erichsen prizeman in operative surgery. He 
was, however, at heart an explorer, and for many 
years lived among primitive peoples. With the 
Micamacs of central Newfoundland, primitive tribes 
at that time still living mainly by hunting and fishing, 
he became proficient in woodoraft and learned to 
endure conditions which to the ordmary civilized 
individual would appear to border on privation. This 
early training served him to good purpose in his later 
travels, more especially durmg his stay among the 
Akikuyu of East Africa Colony, now Kenya, with 
whom he lived at a time when there was litle 
exaggeration in terming them a ‘prehistoric’ people— 
the title he gave them in the valuable study of their 
manners and customs m “With a Prehistorio People” 
(1910), of which he was the jomt author with his 
wife, Katherine, the daughter of the late Gurney 
Pease of Darlington, whom he married in 1908. 

Mrs. Routledge, who had read history at, Oxford, 
guided by the influence of Dr. R. R. Marett, was 
no lees a keen anthropologist than her husband, and 
even while their jomt book on the Kikuyu was in 
the making they were already planning their next 
and most important expedition. This was a journey 
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to Easter Island to Investigate and explore systematic- 
aliy the hntiquities of that island, and more especially 
the origin and meaning of the ‘sculptured statues and 
the script for which the island is famous, and of 
which the meaning had long been sought by travellers 
and anthropologists. The expedition, which sailed 
in a small schooner-rigged yacht with auxiliary power, 
' named the Mana, which Routledge had built for the 

, was m Easter Island when the War broke 
out in 1914. It returned to England in 1916, after 
visiting a number of islands in the Pacific, Including 
Pitcairn, from which they brought back two descend- 
ants of Young, the mutineer officer of the Bounty, 
whom they presented to His Majesty King George V 
in an interview in July 1916. Further research on 
the history of Easter: Island was carried out in 1920 
and 1922, when the Routledges visited and surveyed 
the Austral and Gambier groups and collected much 
valuable anthropological material bearing on distribu- 
tion. The results of the earlier expedition were 
published in a volume “The Mystery of Easter 
Island” which appeared in 1919. 
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Wau regret to announce the following deaths : 


Sir Edward Brown, former secretary. of € 
National Poultry Council and first president of tl 
World's Poultry Science Association, on August 
aged eighty-seven years. 

Misa A. R. Olark, librarian at the Laboratoty 
the Marine Biological Association of the Unit 
Kingdom at Plymouth. 

Dr. Edmund Heller, director of the Fleishhack 
Zoological Park, formerly director of the Milwauk 
Zoological Gardens, on July 18, aged sixty-fo 


Yours. 

Prof. L. Lévy-Brohbl, professor of philosophy 
the Sorbonne during 1899-10927, president of i} 
Institut française d’Anthropologie during 1927-9 
aged eighty-two years. 

Dr. Heinrich Poll, formerly director of t 
Anatomical Institute, Hamburg, on June 12. 

Prof. W. A. Tarr, profeasor of mineralogy az 
geology in the University of Missouri, on July 2 


.aged fifty-eight years. | 


NEWS AND VIEWS 


Memorial to Sir William Perkin l 

Ir was a pleaking thought of the people of Sudbury, 
now part of the new borough of Wembley, and of 
the friends of the late Sir William H. Perkin, to 
commemorate his long residence there by the erection 
of a memorial in the form of a tiny garden of rest 
and ae large oval oak seat. The memorial was un- 
veiled by the eldest Miss Perkin on August 12 in the 
presence of the civic authorities, the ohurch, some 
friends &nd a large number of the public. An appro- 
priate oration on Perkim’s life and work was given 
by Dr. 0. E. Godilard. The growth of London has 
swept away the peaceful home and garden and 
flelds where Perkin retired to in 1874 to devote his 
life to research ; he became also a good citizen and 
much beloved in the village. The memorial stands 
on a corner of his land, the noisy traffic thunders 
past it on two sides and there is a round-about m 
front. But this tiny spot is a haven of refuge and 
peace, and those who use it for a few momente in 
years to come-can read the tablet and muse perhape 
on what kind of a man was this Perkm, founder of 
the dye industry. ‘Scientist and citizen’ might 
appropriately have been added, for it was as the 
latter, a man conspicuous for his probity and good 
works, that Sudbury knew him. 


Ship-Burial and Treasure Trove in Suffolk 

THe verdict of the jury at the coroner's mquest, 
which took place on Aug. 14, on the Anglo-Saxon 
ship-burial, or rather on the grave furniture m 
precious metals found therein, at Sutton Hoo in 
Suffolk (see Natuns of August 5, p. 289), was such 
as, perhaps, might well have been expected. It 


would be more than difficult to argue convincing 
that a royal burial, in the circumstances indicat 
here by the character of the relics, could have take 
place, with that secrecy and intention to resun 
posession, which have been laid down from time 1 
tome in legal pronouncement as the essential princip- 
of ‘treasure trove’. Unless the matter is carric 
farther in the High Court, as Mr. L. H. Vulliam, 
the coroner, indicated as a possibility, the Sutt« 
Hoo treasure now becomes legally the property « 

Mrs. E. M. Pretty, the owner of the land upon whit 
the burial was found by Mr. Guy Maynard of tk 
Ipswich Museum. It may be hoped, however, th» 
arrangements will be made in due course to ensu 
ita display to the public and: availability for stud, 
as ita historic interest demands. It would now appea 
since there has been an opportunity for the articl. 
to be examined and cleaned in the British Museur 
that the find is far more valuable than was at fir, 
reported. This is shown in the evidence of Mr. O. V 
Phillips of Selwyn College, Cambridge, who had bee 
in charge of the opening of the tumulus since Jul: 
and algo in a supplementary note contributed t 
The Times museum correspondent in the issue + 
August 15 which mentions more especially the silve 
The objecta in this metal include six shapely shallo 
bowls in abnost perfect preservation, about 8 or 
inches ecroas, and all provmeial Byzantine or la: 
Roman. They are decorated with a broad cros 
usually of a quatrefoil pattern. A silver dish decorate 
with a classical woman's heed is provincial Byzantiz 
work of the sixth century. A large platter, 28 inche 
across, was made at Constantinople, and bears mar} 
of the reign of Anastesrus I. The gold work, howeve 
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a Saxon, and is said to be extremely massive. In 
weaocistion were forty Merovingian ooins. It is 
thought that this may be the burial place of Redwald, 
she first of the East Anglian royal family to become 


igh King of England. 
The British Speleological Association 
Dn. R. R. Manerr’s presidential addreas to the 
fourth annual Conference of the British Speleo- 
ical Association, which met at Swansea on August 
5-8, tendered in humorous vein an anthropologist’s 
explanation of the attraction of the modern study of 
waves in ‘speleolatry’—primeval man’s worship of 
the cave, which in the’ racial consciousness, of a late- 
born. generation had assumed the guise of a devotion 
+o science. He was, however, able to support his 


«contention that speleolatry stood for something real. 


in the history of religion by reference to the evident 
mystic intention, at least in part, of the palssolithio 
cave art of France and Spain and the therapeutic 
cult of the cave of later times. No doubt Dr. Marett 
had in mind the symbolism of a mystio ritual of 
approach, when at the opening of the Conference he 
presented Sir Cyril Fox, director of the National 
Museum of Wales, with a silver key. Members of 
the Association were given ample opportunity to 
experience the mward thrill of which their president 
had spoken, in the visits which were paid to ths 
numerous caves on shore and inland in the neigh- 
bourhood of Swansea, m which the Paviland cave in 
the Gower Peninsula, famous in the annals of palson- 
tology for ita association with the name of Dean 
Buckland, received its due meed of attention; while 
m the exhibition arranged by Mrs. A. Williams at 
the Royal Institution of South Walea, they found 
illustration of the cave sites and their structure, as 
well as of the evidence of their 
and animals, ranging from Mousterian to medieval 
times. Among those who addressed the Conference 
were Prof. T. Neville George, who discussed the 
geological aspect of the caves of South Wales, and 
Prof. Bosch-Gimpera, formerly rector of the Univer- 
sity of Barcelonas, who dealt with the cultures of the 
Spanish caves. Dr. Marett was re-elected president 
of the Association, with Prof. L. 8. Palmer as 
chairman. 


Totemic Ceremonial in Arnhem Land, Australia 

Dr. Donatp F. THomson, who was spectally 
commissioned by the Government of the Common- 
wealth of Australia to investigate conditions among 
the aborigines of the Northern Territory during 
19386-7, has cqllected much information relating to 
the customs and beliefs of the tribes of Arnhem Land, 
shown in numerous papers published in scientific 
periodicals and elsewhere since his return to England. 
He has obtamed evidende, for example, running 
«counter to the opinion, long generally accepted, that 
the indigenous peoples of Australia had been virtually 
ree from external influence after their settlement 
¢here. It is now accepted, however, that influence 
from the north entered the continent at York 
Peninsula by way of Torres Strait ; and Dr. Thomson 
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finds in the use of wool or fabric to represent the hair 
of a dog in totemic ceremonial evidence of mter- 
course with early Malayan or Macassar voyagers, by 
whom this greatly valued material was brought to 
the area.’ Although the dog, which forms the central 
figure in a remarkable totemic ceremonial witnessed 
by Dr. Thomson and described by him (Ilustrated 
London News, August 12), has been assimilated by 
the natives to the Australian dingo, it bears unmis- 
takable evidence of an external origm, while the 
rites differ in many ways from the typical Australian 
totemic ceremonies. The ritual performance re-enacts 
in pantomime the myth of the original pair of ‘dog’ 
ancestors, who sank in the mud and were over- 
~whelmed by the sea in trying to reach a stranded 
whale. Finally, they were turned mto a great rock, 
whence now come the baby spirits of members of 
the clan who enter the mother at pregnancy. In the 
totemic ceremony, the figure of a dog, which has been 
constructed by the old men m secret, after giving 
birth to puppies——an event symbolized by cutting off 
the hindquarters—is carried along a road while 
members of the tribe imitate both the gait of puppies 
and the struggles of the original pair when caught in 
the mud. One of the tribal totems is a representation 
of a ‘square-face’ gm bottle carved in wood. 


International Congreas of Americanists in Mexico City 

Toe twenty-eeventh International Congreas of 
Americanists was held in Mexico City during August 
5-15. General Cardenas was honorary president of 
the Congress, the acting president being Dr. Alfonso 
Caso, director of the National Institute of Archeology 
and History, whose excavations on Monte Alban 
have so greatly enriched the national collections of 
pre-Hispanic antiquities. Mr. T. A. Joyoe, formerly 
of the Ethnographic Department of the British 
Museum, and Dr. Paul Rivet, of the Musée de 
l'Homme, Paris, and the foremost authority in 
France on the ancient indigenous peoples of America, 
were among those elected as vice-presidents for the 
meeting. According to a dispatch from the oorre- 
spondent of The Times in the issue of August 8, 
120 European and 180 Mexican and other American 
archsologists, anthropologists, and historians at- 
tended at the Oongreas. Communications were 
submitted in nine sections, which included anthropo- 
geography, physical anthropology, American pre- 
history and archwology, as well as a section devoted 
specially to the prehistory and archmology of Mexico, 


linguistios, social anthropology and a section dealing 
with the practical problems which affect the indi- 


genous and -negro population of the continent. 
Excursions were made to archmpological sites at 
Acolman, Teotihucan, Tenayuca, Tepotstlan, and 
the now famous Monte Alban. 


Joint Industrial Councils 

A sROADSHEET issued by Political and Economic 
Planning (P E P) reviews the present position of the 
joinb industrial councils and their development from 
the Whitley Committee in 1916. During 1918-21, 
National Whitley Councils were established in 80 
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industries but afterwards a number of joint industrial 
councils collapsed or became moribund. By 1924 
there were more than 30 trade boards and more than 
50 Whitley Councils m existence but only three new 
national councils were set up between 1921 and 1980. 
Although the General Strike of 1926 emphasized the 
need for a more constructive relation between manage- 
ment and labour, and the Mond-Turner conferences 
assisted to break down old suspicions and frictions, 
the position between 1928 and 1984 was stationary. 
In the last few years, the basio ideas of industrial 
democracy, industrial organisation and standing 
committees have gained support, and machmery for 
their implementation has been consolidated. Since 
1933, new trade boards have been established in four 
industries, as well as a form of district organization, 
with statutory application of agreements, m road 
transport, while negotiations are proceeding for the 
improvement of conditions in retail trades by oo- 
operative methoda. 


Toa broadsheet describes in some detail the 
establishment, achievements and limitations of 
the two new Whitley Councils, the National Jomt 
Industrial Council for the Olay Industries and the 

ing Council for the Cast Stone and Cast 
Concrete Products Industry. In addition the tendency 
in the older industries for standing committees repre- 
senting employers and and others, such as 
the Joint Committee of Cotton Trade Organisations, 
to be set up for many purposes is increasing. The 
buildmg trades have set up the Civil Defence Con- 
structional Industries Committee for the organization 
of demolition and rescue squads (both light and 
heavy) in the localities. A Joint Consultative Oom- 
mittee, representing the building employers, opera- 
tives and defence departments has also been set up 
to discuas defence problems affecting the industry. 
In flour milling there has been a jomt deputation to 
the Govérnment with proposals for maintaining 
supplies in war-time, while in the docks the employers 
and operatives are working out a scheme for the 
transfer of labour from port to port under emergency 
conditions in war-time. The driving force for 
co-operative effort no longer comes from a minority 
of enlightened employers and trade union leaders : 
on the workers’ side particularly the impetus comes 
from the rank and file aa well as from headquarters. 
Persistence of this attitude ahould lead to a new 


period of expansion in the organization of co-operation 
m British mdustry. 


The Rockefeller Foundation 


Firrgeen million dollars were disbursed in 1938 by 
the Rockefeller Foundation for the advancement of 
“the well-being of mankind throughout the world”. 
Being more than twice the year’s income, this huge 
expenditure involved recourse to the principal fund 
as well as reducing accumulated balances. In addition 
to ita complete annual report, the Foundation has 
published for wider circulation in pamphlet form an 
extraordinarily interesting review by its president, 
Raymond B. Fosdick. In the fleld of public health, 
in which alone the Foundation itself undertakes the 
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conduct of operations, the fight against yellow feve 
progressed satisfactorily and more than a million 
vacoinstions were performed with ita new virus (17D) 
But a more formidable task is resistance to the in 
‘vasion of South America by Anopheles gambia, thr 
most deadly of ‘Africa’s malaria carriers, introdgoe 
apparently by air trafic into Natal in Brazil nin: 
years ago and steadily spreading westward. Th: 
Foundation is now co-operating with the Governmen 
of Brazil in organizing an anti-gambis service. b 
all, 24 million dollars were given to publio health 
‘work. The account of contributions to work in the 
medical sciences is prefaced by a note an the com 
parative volumes, trends and merits of private anc 
public support of medical. research in America anc 
Europe and on the particular flelds in which furthe 


. research is likely to be most productive. One of thi 


least developed is that of mental hygiene: “In m 
other fleld is the need more desperate or the poten 
tialities for useful advances more promising. . . 
Cases of mental and nervous diseases occupy mor 
hospital beds in this country than all other diseases 
combined,” 


Wane medical sciences absorbed a quarter o» 
the Foundation’s 1938 appropriations (not counting 
1,580,000 dollara given to tha China Medical Board 
under an earlier authorization), an equal amount was 
spent m support of the social sciences, chiefly by 
financing a five-year programme of research ano 
training in public administration m non-academic 
institutions. Believing that an understanding of the 
social forces moulding the future can only be arrived 
at tbrough the dispassionate scientific approach 
which gave us command over our physical environ- 
ment, the Foundation continued its support of variour 
organizations working along such lines, notably the 
Institute of Pacific Relations and the Genevm 
Graduate Institute of International Studies. Of the 
8 million dollara given to the natural sciences, more 
than half went to the University of Chicago for the 
endowment of biological research and more than æ 
million in granta to other institutions for work in 
experimental biology. For projects of rural recon- 
struction in China 300,000 dollars were given, andi 
despite Japanese depredations all these projects are 
still functioning. A sketch map shows the enforced 
transference towards the south-west of the soene of 
their operations. 


Conditions and Aspects of the Scientific Profession 


THE summer number of the Sotentfic Worker in- 
clades an account of an investigation of the pro- 
feamion of science which the Association of Scientific 
Workers is undertaking. The mquiry covers the 
methods of entry into the scientific profession and 
the actual conditions and economics aspects of the pro- 
fession. The plan of research is designed to include 
a study of undergraduates in acience departments 
and a study of practising qualified scientific workers. 
The former will endeavour to discover the factors 
which determine the decision to take æ university 
course, the choice of university aod course of studiea 
and the extent to which vocational wishes influence 
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shese problems. The second will cover three groups 
f man of science—chemists, physicists and biologists 
—and will be directed to discover the objective oon- 


litions of scientific employment and the attitude of 


nen of science to scientific training and employment. 
These studies will cover the training for and obtaining 
f scientific posta, the conditions of scientific employ- 
nent as well as the tenure of posta and incidence of 


mermmployment. The studies on attitude will em- ` 


onace attitude to university, to employment and to 
the main types of professional associations. It is 
coped that the results obtained will provide data 
zpon which policy for the regulation of the scientific 
profession oan be based and also mdicate how the 
oractice of science in industrial firms affects the 
development of mdustry as well as possibilities in 
the application of science to industry. 


Education in Germany 

Tas main features of education in Germany as 
cemoulded under the Nazi regime are presented in a 
bulletin (“Eduction in Germany’. W 
D.C.: Government Printing Office, 1989) prepared 
for the United States Office of Education by Dr. 
Alma Lindegren, specialist in west European educe- 
tion, who visited Germany im 1985 and 1936 and 
sormopleted her investigation of the subject a year ago. 
Among the most pregnant changes have been those 
un the education of teachers. Long before the Nazi 
party came into power ite leaders resolved on a rapid 
unification of the teaching staffs and on eliminating 
teachers antagonistic to its views. ‘The resultant 
Umitation and precise definition of objectives must 
bave been important factors in the production of a 
vigorous and efficient system. For teaching in ele- 
mentary schools, candidates must enter two-year 
traming colleges m which the curriculum malndes 
three main fields: political world-view (sweltanshau- 
“4chse) education, scientific study and practical work. 
Entrance conditions include ability to sing and to 
play the violin, piano or organ and to instruct in 
gymnastics and sporte. Women must in addition 
qualify in needlework and home economics. Aspirants 
to secondary school teaching posta must spend a 
year in one of these training colleges so as to mix 
with candidates .for elementary school-teaching and 
so help to unify the profession. The declared purpose 
of the secondary achool is to give preliminary training 
to especially gifted young people fit to qualify them- 
selves eventually for authoritative positions in the 
political, cultural and economic life of the nation, 
and “the constant basis of selection shall be physical 
ütne, fitness as to character, mental fitness or 
ability, and national fitness’. Conditions of study 
mm. the universities, which are subject to close control 
by the Reich Government, are elucidated by & oam- 


parison with the corresponding conditions in the 
United States. 


Educational Finance in the U.S.A. 

Ir has long been recognized in the United States 
bhat there are glaring inequalities between the 
educational opportunities available in different parte 
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of the country and that the systems of financing the 
public schools do not take sufficient account of the 
distribution of financial resources. The resources of 
many States being insufficient for remedying these 
inequalities, Federal aid has been invoked again and 
again in the past five-and-twenty years to correct 
defecta in particular flelds—firat vocational education 
and later rural education, teacher traming, health 
work in schools, nursery schools and adult education—. 
but hitherto there has been no comprehensive measure 
for making good the radical defectes in the systems of 
financing the public schools. The Preesident’s Advisory 
Committee on Education, constituted in 1986, with 
special reference in the first instance to vocational 
education, has lately taken this matter in hand, and 
& pamphlet on ‘Principles and Methods of Distributing 


' Federal Aid for Education” has been prepared by ita 


research staff (Supt. of Documents, Washington, D.O. 
20 centa). It startas with the assumption, based on 
a study of present costa, that 48 dollars per pupil 
per annum is not more than enough to pey for 
elementary and secondary education of tolerable 
quality in a community enjoying optimum conditions 
of cost and is insufficient where sparsity of the 
population or high oost of living enhance the ex- 
pensiveness of education. It proceeds to elaborate 
ingenious plans for distributing Federal aid, amount- 
ing to upwards of 600 million dollars a year, designed. 
to approximate to the ideal—to each community 
papone og O Te Pes i n at: apoda, Tont aan! Epocrt: 
ing to its means. 


Association for the Study of Systematics 

Tua Association for the Study of Systematics in 
Relation to General Biology was formed in 1937 (see 
Nature, 141, 168; 1987: 142, 1069; 1938). Up 
to the present, the organization of the Amooiation 
has been deliberately kept as loose as poenible, and 
there has been no subscription. In a leaflet recently 
issued it is announced that the annual subecription 
is now five ahillmgs. Further, a fund has been 
started to provide for expenditure on special pur- 
poses. Donors of £5 or more to this fund during the 
next three years will be designated founder members, 
and will enjoy for life the privileges of ordinary 
members. The leaflet also outlines the work so far 
carried out by the Association. It is hoped that all 
present members will continue on the new terms 
and that other biologists will find themselves in 
sympathy with the aims of the Association. Copies 
of the leaflet, with forms of application for mamber- 
ship, can be obtamed from Mr. H. W. Parker, 
British Museum (Natural History), Cromwell Road, 
or from Mr. J. 8. L. Gilmour, Royal Botanico Gardens, 
Kew, Surrey. 


Blood Group Tables 

Tum repid increase in the literature on blood 
groups makes it desirable to have a reference work 
on the subject. Dr. William C. Boyd has supplied 
this need (Tabulas Biologioa, 17, 118-240) by pre- 
satas the bads- Taca in tahdar form wih â 
minimal amount of text. All the essential facte 
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regarding blood groups are given, together with 
nearly 500 references to the literature. Part 1 is 
general, ita nine sections including tabular treatment 
of the chemical and serological nature of the agglu- 
tinogens A, B, M and N ; relations to other species ; 
subgroups; heredity of the types; medico-legal 


applications ; relation to disease; and blood groups: 


in animals. Part 2 is anthropological, giving maps 
of the world distribution of the A and B and complete 
tables of the frequency of A and B as well as M and 
N in the various ethnic stooks tested in all parts of 
the world up to the time of publication. By the use 
of two kinds of type an attempt is made to dis- 
tinguish between the more reliable resulta and those 
which, because of small numbers (leas than 200) or 
for other reasons, are regarded as leas reliable. This 
compilation of the serological and anthropological 
facta regarding the blood groups will be of much 
service to all workers who are interested in this 
subject. 


Position of the Illegitimate Child 

THE League of Nations has just published a “Study 
on the Legal Position of the Ilegtimmate Child” 
(London: George Allen and Unwin, Ltd., 1989. 
4s.). The study opens with a short historical 
survey of the social aspects of the legislation on 
the subject in various countries, followed by an 
analysis of the various legislative provisions respect- 
ing civil status, name, nationality and legal domicile, 
and inheritance rights. The fate of the illegitimate 
child being closely bound up with that of its mother, 
@ chapter on the unmarried mother’s rights is in- 
cluded. The last part of the volume deals with social 
Insurance laws, and welfare measures, including 
public assistance and preventive health measures. 


Television Broadcasting 


Simm NOEL AsHBRIDGE gives a review of the progress 
being made in broadcasting and television in the 
Proceedings of the Wireleas Section of the Institution 
of Electrical Engineers of June. The period under 
review extends from the end of 1984 until the end of 
1938. Durmg this period the number of licence- 
holders in Kuropean countries has increased by more 
than 60 per cent. The details of the Royal tour in 
Americ in increasing the popularity of sound broad- 
casting have not yet been published, but it is known 
that the excellent broadcasts of sound and television 
have greatly increased the popularity of the British 
Broadcasting Company. The second part of Sir 
Noel’s report deals exclusively with television broad- 
casting. The great improvements made in the 
quality of the pictures shown, the great trouble 
taken by the Government Post Office to locate the 
position and find out the cause of the interference, 
when complaints are made, and the remedies they 
suggest, in many cases completely elimmatmg the 
trouble, have satisfied the users in nearly every 
district. The nominal hours of transmission are now 
from 8 to 4 p.m. ; and from 9 to 10 p.m. The vision 
transmitter and the studio and control room equip- 
ment at the Alexandra Palace Station have been 
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considerably improved; in particular, an improve 
type of ‘Emitron’ tube, known as the long-gun type 
is now. in use for studio work. It is now possible t 
obtain very satisfactory resulta with telephoto lenses 
Natisfactory reception is possible up to a radius o 
about thirty miles from the Palace. In exceptidna 
cases reception has been reported up to 200 miles 
It is hoped that in the future international standard 
ization with regard to definition and picture frequency 
may become available, as the absence of a commor 
standard would be a most serious drawback. 


A Factory without Windows 

A DHSORIPTION is given in the Hlectrical Review o 
August 4 of a factory without any windows whict 
is being constructed for the Simonds Saw and Stee 
Co. at Fitchburg, Mass., U.S.A. It is completely 
air-conditioned and artificially illuminated through 
out. It concentrates productive machinery now 
covering 17} acres in several plants, into 54 acre 
of production space, from which daylight is com 
pletely excluded. Lighting fixtures are being installec 
in 1,440 positions. Each oonsista of a 100-wate 
lamp and a simple curved porcelain reflector. Thea 
produce ‘an illumination of not leas than 20 ft. 
candles throughout each room on the working plane 
The Company plans to operate the new plant in 
tensively on æ three-shift basis, so that the work 
goes on continuously day and night. Service maim 
for water, gas, steam, power, light, air and oil are 
laid between the floors through ducts direct to more 
than 1,000 machines and furnace positions. The 
plant has a connected power load of 6,000 horse 
power and a total of 4,200 electric outleta giving 
current for light, machine power, transformers, motor- 
generators and other umts. Dust and exhaust gases 
are removed through underground ducts, served by 
thirty dust-removal unita. The entire building ic 
air-conditioned by Carrier unita and the humidity 
and temperature controlled through hydrostats and 
thermostats at four special positions. ‘Man-oooler’ 
systems have been provided for the comfort of men 
working at the furnaces. Air will be circulated through 
the building at the rate of about 400,000 cub. ft. per 
minute. It enters the structure through louvres ap 
the end walls of four lean-to buildings which adjoi» 
the main building. Water is obtained from four 
artesian wells by electric pumping. Air is blowm 
through water-sprays in each of these structures 
before being distributed. 


The All-Welded Hull of H.MLS. Seagull 


H.M.S. Seaguil is one of the two minesweepers 
ordered to be built at Devonport Dockyard as part 
of the 1936 Naval programme. It was decided that 
Seagull should be built all-welded, whilst the sister 
ship Leda should be constructed in accordance with 
the normal practice, that is, mainly riveted. The 
occasion was to be utilized by obtammg a trust- 
worthy comparison between the two methods of con- 
struction. So far as was practicable, the thicknesses 
of plating were left unaltered. The Seagull was 
launched on October 28, 1987, the launching weight 
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ras 818 tons, and the weight of the Leda was 338 
ms. The welded vessel was commissioned and 
ompleted in 1988. Both ships underwent rough- 
‘eather trials in Faroe—Icelandic waters for about 
fortnight in September 1938. 


A PAPER read by.A. Nicholls on the Seagull to 
fhe Institution of Naval Architects on March 31, 
939, and abstracted m Mlectric Welding of June, 
ives the conclusions to be deduced from the relative 
costs of building the two ships and their behaviour 
‘hen on active service. In the discussion on the peper, 
he Captain of the Seagull, who was present, said 
bat he had found the vessel perfectly satisfactory in 
il respects, although he admitted that he had his 
‘oubta when he heard that he had been drafted to 
n all-welded ship. He had taken her to the region 
K£ Iceland for her triala in order to give the vessel a 
evere test in rough weather, and he testified to the 
lmost complete absence of creaks and groans. He had 
yond that at the same revolutions per min. his vessel 
‘ap faster than any other in the flotilla, due, he 
bought, to the saving in weight, and he found that 
er fuel consumption was considerably leas than the 
eda and the other vessels of the flotilla. On the 
‘cagull, which was a minesweeper, there was very 
ttle, vibration from the winch aft, when drawing 
1 the cables. The author concluded that there are 
o insuperable difficulties in the way of fabricatmg 

ahip’s structure entirely by welding and that the 
edistribution of labour entailed by the new technique 
oes not involve additional expense nor increase the 
me of building. 


Yew York and London Roads 

Ir is stated in Roads and Road Construction of 
uly that municipal engineers were greatly impressed. 
y the highways followed durmg the Royal tour m 
he environments of New York. In particular the 
Vest Side Expreas Highway, the Triborough Bridge, 
he Henry Hudson Parkway and the Great Central 
‘arkway oan be described as magnificent highways. 
‘hey form part of the system which has bean built 
p durmg the past ten years near New York. Some 
€ the engineers have returned with plans for bringing 
artain old-fashioned highways of Great Britain up 
> date. In New York City and Long Island alone 
nere are more than a hundred miles of parkway and 
early two hundred fly-over crossings. Traffic using 
1686 routes is able to reach the heart of Manhattan 
ithout a single hold up such as those which delay 
iotorista many times on most routes into big aities 
£ Great Britain. The question is discussed why 
ew York and in a leaser degree Paris, Rome and ~ 
erlin have beer able to achieve what London has 
oly been able to do in a very minor degree. -It is 
iggpested that there are two factors, the first con- 
ected with organisation and the second with a 
appy choice of opportunities and times for road 
aildmg. The development of parkways in the 
icinity -of New York was conceived and promoted 
y an independent organization known as the Long 
land State Park Commission. This Commission. 
a8 pursued & continuous policy, and has overcome 
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difficulties in a way impossible to a well-meaning 
local authority. The opportunity presented by the 
eoonomio crisis of 1929 and the vast sums after- 
wards distributed by the Federal Government for 
the relief of distress and unemployment was taken 
full advantage of with very happy resulta. The result 
has been that New York has now an unrivalled 
arterial road system. It is hoped that a similar 
coincidence, namely a strong independent planning 
authority aided by the central government could, 
and perhape one day will, do the same for London. 


A ‘Hot’ Lightning Flash 

A RBeomr report issued by Science Service, of 
Washington, D.C., states that the Westinghouse 
Company has perfected a method, first discovered 
by P. L. Bellaschi, for producing an artificial electric 
discharge which imitates natural lightning in its 
ability to set fire to materials in ita path. This form 
of discharge, which is called ‘hot’ lightning, is used for 
the routine testing of all high-tension power trans- 
formers sent out by the Company. The volt-amperes 
required for the test are 1} million volte, 80,000 
amperes. In the previous method used of creating 
discharge flashes, the heat developed was intense and 
they had enormously destructive explosive effects on 
whatever they hit unless it was adequately protected, 
but they did not last long enough to set fire to 
combustible targetas, only leaving a scorched hole. In 
the ‘hot’ lightning stroke, there is a low-amperage, 
long-duration stroke followmg the main and ‘leader’ 
The after-stroke of ‘hot’ lightning generates tem- 
peratares only half as high as the mam stroke, but 
it lastas between-100 and 1,000 times as long. The 
long-duration charge is produced by means of 
additional condensers or by a transformer from which 
the charge is ‘soaked’ through a series of yesistance 
inductance coils in oil and permitted to follow the 
initial high-ourrent discharge relatively slowly: 
Demonstrations are shown by the Oompany of ‘hot’ 
lightning, fusing sand in a fibre tube, setting fire to 
cotton cloth and burning holes through oopper sheets 
varying from one thirty-second to one-sixteenth of 
an inch in thickness. 


Earthquakes during May 1939 

AooorpinG to the Bureau central séiamologique de 
Strasbourg, 120 earthquakes were felt by people or 
recorded by instrumenta during May 1939. Eight 
were registered on each of the first and last days, 
seven were registered on each of the sixth and four- 
teenth, and only ane was registered on each of the 
seventh, fifteenth, eighteenth and twenty-ninth. The 
most severe shocks appear to have been those in the 
region of Akita, Japan, on the first, m California 
near 29°5°.N., 118-8° W. on the second, in the 
Azores (scale 5 on the island of Santa Maria) on the 
eighth, in the monta d’Aubrac, France (scale 5) on 
the sixteenth, in the Adriatic on the twentieth, and 
at Kalacryta (Greece) where houses were cracked 
and the intensity reached 8 on the Roesi-Forel scale 
on the thirty-first, six in all. The last of these appears 
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to have been the most intense. It was asoompanied 
by a great noise and was followed by twenty-seven 
aftershocks, seven of which were strong. Next in 
order of intensity were those of the sixth, felt scale 4 
. at Calapan in the Philippines, the seventeenth with 
epicentre in the Paoro south of the Bonin Islands, 
the eighteenth felt scale 4 at Brig in the Jure ber- 
noise, Switzerland, and the twenty-seventh at 
Birmanie near 25° N., 95° E. The moderately strong 
seismio activity in Italy appears to have been 
continued, shocks having been experienced during 
May near Romagna, Bologna, Pouilles and Isernia. 


International Conference on Flames and Furnaces 


Amn International Conference on Flames and 
Furnaces will be held during September 17-20, 1940, 
at the Royal Institution in London on the mitiative 
of the Institute of Fuel and the British Coal Utilisa- 
tion Research Association. One purpose of the Con- 
ference is to bring the néw developments of chemical 
kinetics and spectroscopy to the notice of engineers 
and industrialists with the view of accelerating 
their practical application. The technical programme 
of the International Conference m 1940 has been 
prepared by a Committee of thirty engmeers and 
scientific workers. Flames in the internal combustion 
engine and explosive flames generally are excluded 
from the scope of the Conference, which will be con- 
cerned with the free combustion of gases, liquids and 
solids in air. The Editorial Committee proposes to 
invite the authors of papers to collaborate in covering 
the whole ground of flame and furnace research with 
the minimum of overlap. Selected authors throughout 
the world will be asked to contribute papers on 
specified problems, and early m 1940 the Editorial 
Committee will co-ordinate the various papers with 
the help of selected experte in each field acting as 
chairmen and reporters of the various technical 
seasions.* It is hoped to secure a large attendance of 
foreign engineers and scientific workers for a oon- 
ference which should have great practical industrial 
significance. 

International Genetical Congress 

THR programme of the seventh International 

Genetical Congress to be held in Edinburgh during 


August 22-80 has now been published. Pre-Oongrees - 


activities Include an International Conference on 
Nomenclature and Terminology of Oytology and 
Genetics, organized by the International Union of 
Biological Sciences and the Institut International de 
Co-operation Intellectuelle, to be held in London 
during August 14-17. A tour has also been arranged 
to cover London, Cambridge, Chester and Winder- 
mere. During this tour, various institutes at Gem- 
bridge will be visited on August 18 and 19, and the 
Fresh Water Biological Station ab Wray Oastle, 
Windermere, will be visited on August 22. Faull 
details of the Genetical Congress to follow at Edin- 
burgh are given in the programme, a copy of which 
can be obtained from Prof. F. A. E. Crew, Institute 
of Animal Genetics, King’s Buildings, West Mains 
Road, Edinburgh. 
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Announcements 


Tam Clement Oleveland Medal has recently bee 
awarded to Mile. Eve Curie by the New York Oance 
Committee in recognition of her biography of he 
mother. This is the first time that this distinctio 
has been conferred upon a foreigner. 


Da. Evauw Firscumr, professor of anthropology i 
the University of Berlin, has been awarded tb 
Goethe prize for art and science by the Germa 
Chancellor. 


Taa following appointments and promotians in tb 
Colonial Service have recently been made: 8. F 
Barnett, veterinary officer, Kenya; W. J. Grey 

F. C 
officer, Tanganyika Terr 
tory; H. T. Dale, meteorological assistant, Nigeria 
W. H. ©. Belgrave, chief research officer, director c 
agriculture, Straits Settlementea, and adviser o: 
agriculture, Malay States; A. O. Shill, adviser i 
agricultural marketing and controller of agriculture 
exports, Malta, chief horticultural officer, Palestine 
T. A. Strong, conservator, Malayan Forest Service 
conservator of foresta, Ceylon. š 


Tua thirty-first annual Autumn Meeting of th 
Institute of Metals will be held in Glasgow durin 
September 5-8. Further information can be obtains 
from the Secretary, Iron and Steel Institute, 
Grosvenor Gardens, London, 8.W.1. 


Toa Association of Special Libraries and Informe 
tion Bureau (ASLIB) will hold its sixteanth annus 
Oonference at University College, Nottingham, durin 
September 15~18, under the presidency of Sir Harr 
Lindsey. Further information can be obtained fror 
the General Secretary, Association of Specie 
Libraries and Information Bureaux, 31 Museur 
Street, London, W.O0.1. | 


THe Swiss Society of Naturalista will hold its on 
hundred and twentieth meeting at Locarno durm 
September 23-25 in conjunction with the Swi 
Medico-Biological Society. The subject for discussio 
will be the pathology and clinical aspects of heredifar 
diseases and their diffusion. Further mformation ca 
be obtained from the secretary, Prof. E. Ludwig 
Pestalozzistrasse 20, Basel. 


THs eighth Congress of the Institut Internatione 
d’Anthropologie will meet ab Istanbul during Seg 
tember 18-25 under the presidency of Prof. E 
Pittard of Geneva, president of the Institute. Th 
meeting will be held in five sections, coverin; 
palwontology and archsology, physical anthropology 
heredity and blood groups, social anthropology 
linguistics and the history of religions. 


Tas Rockefeller Foundation has established 
training fellowship in paychoeomatioc research tenabl 
at the Tavistock Clinic, of the annual value of £45 
available for three years from September 1, 193% 
Further information may be obtained from D: 
A.T. M. Wilson, Tavistock Clinic, Malet Place, W.C. 
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LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible for opinions expressed by thstr correspondents. 


* They cannot undertake to return, or to 


with the writers of, rejected marmasoripis 


intended for this or any other part of Narunn. No notice ts taken of anonymous commumoaitons. 
Norms ON POINTS IN SOME OF THIS WEHE’S LETTHRS APPHAR ON P, 334. 


OCOBBMSPOMDENTS ARE INVITBD TO ATTACH . SIMILAR SUMMARIRS TO THEIR OCOOMMUNICATIONS, 


Cosmic Ray Ionization Bursts 
Cosc ray ionization bursta ced by showers 
f ten or more particles in a ionization chamber 
vohrme 1 litre) have been recorded at sea-level in 
‘ambridge and, thanks to the hospitality of Prof. 
'. M. S. Blackett and Dr. H. J. J. Braddick, under 
© m. of clay in London. The data discussed here, 
arves A (150 hours) and B (350 hours), are from 
ins with no lead or other dense shower-producing 
aterial above the chamber (the wall of the chamber 


ANNE tt m ep a ld PR ll i ell he Oe 


No. of shower particles, F 


as of duralumin, 1:2 am. thick, so as to avoid 
s much as possible showers produced by cascade 
wltiplcation in the chamber itself). Curve © 
“00 boure) is the result of snmilar observations 
, sea-level with a large ionization chamber (volume 
J5 litres, wall-thickneas 0:3 am. of steel), most of 
hich were published by one of us! in 1936, when 
% method of recording was also described. The 
wves show the number of showers per hour in 
hich N or more particles intersected the ionization 
amber; the number of shower particles N was 
timated on the basis of a specific ionization in 
mal argon of 90 ion-pairs per om. 

The ionization bursta obtained at sea-level with the 
g ionization chamber (curve 0) involve much larger 
tmbers of shower particles than those obtained with 
e small chamber (curve A), and also each curve 
«8 a remarkable change of slope at a rate of 
‘currence about 0:16 hour. The curves, how- 
er, ean bo superposed Flrly--cldsaly Gf ths Gas of 
e showers in the small chamber is multiplied by 
4. We deduce from this approximate proportionality 
the siss of these showers (as distinct from their 
te of occurrence) to the areas of the thin-walled 





chambers used to observe them that they are 
mostly extenswe showers, ing in the atmo- 
sphere, of the same type as those found by Auger and 
his co-workers* with counters. We should not expect 
to find exactly the ratio of the areas (approximately 
1:80) because narrow showers or condensations of 
rays of cross-section emaller than the area of the 
large chamber tend to increase dispropartionately the 
bursts in the small chamber. 

The bursta which are found underground (curve B) 
must be produced by the pene- 
trating component of the ocosmic 
rays. We have calculated the dis- 
tribution curve to be expected in the 
tube station for cascade showers pro- 
duced by electrons ‘knocked on’ by 
mesons using the data given in the 
paper by Bhabha‘ in which, however, 
the meson was assumed to have 
spin 4. We adopted, following Euler 
and Heisenberg*, an exponent 1-87 
for the integral energy distribution 
of the mesons originating in the 
atmosphere. The calculation shows 
(curve m) that the showers result- 
ing from this alone are 
nearly sufficient to account for the 
bursta recorded underground, if we 
assume that the cross-sectional area 
of the showers underground is not 
much greater than the are of the 
chamber (actually more of the 
larger bursts are found than are 
given by this calculation, but the 
theoretical implications of this dis- 
crepancy will be discussed later). 

At sea-level a similar calculation (curve n) gives 
much fewer bursts than are observed even if we 
suppose that the showers are so narrow that all the 
ahower particles in any one burst can intersect the 
small chamber: but we already know that most 
of the showers observed at sea-level are at least wider 
than the large chamber. We therefore conclude that 
a negligible number of the extensive showers observed 
at sea-level is produced by electrons knocked-on by 
mesons. It would seem also that an insufficient 
number of such showers can be produced by the 
spontaneous decay of the meson, & process which 
might be invoked to explain the steeper parta of the 
sea-level curves. 

We think, therefore, that nearly all the showers 
which produce bursts at sea-level in our thin-walled 
ionization chambers originate very high in the atmo- 
sphere, and that the dual nature of the distribution 
curve at sea-level (as indicated by the change of 
slope) is dus, not to the existence of showers of two 
kinda, but to the fact (already noted-by Auger?) 
that each extensive shower has a oore of ologely 
spaced particles surrounded by a relatively wide 
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fringe of much more thinly spaced particles able to 
produce bursta of amall size. 
Huga CABRMICHASL. 


St. John’s College, 
Cambridge. 


CHana-Niva CHOU. 
Cavendish Laboratory, 
Cambridge. 
* Camnichasl, Proc. Roy. Soc., A, 164, 223 (1996). 
a Auger, Mare, Hhrenfrat and Freon, J. Phys. a Rad., 16, 30 (1988). 
* Maler and Heisenberg, Ar. erab. Naturwiss., 17, 1 (1988). 
"4 Bhabha, Pros. Roy. Soc., A, 104, 257 (1038). 


8 Spectrum of Actinium K - 
Tus radio-element actinium K recently dis- 
covered: derives from actinium (Z = 89) by emission 
of an a-particle and is placed in the position 87 





a i 1000 1200 
p-Contännons spectram of aatintum X (full tno) and ofaotintum 0” 


1500 kerv. 


of the Mendeléeff table. This element behaves 
chemically like an alkaline metal, and ita period is 
21 minutes. 

Actinium K has been prepared from an aqueous 
suspension of lanthanum fluoride containing actinium. 
The different radio-elaments normally deriving from 
actinium were eliminated by eight successive pre- 
cipitations of carbonates (lead, barium, lanthanum) 
with ammonium carbonate. The residual solution 
was evaporated and calomed. The decay curve of 
the product obtained by this way shows that the 
actinium K. is radioactively pure. 

A fraction of the product was placed on a sheet 
of mica 20, thick or on a sheet of aluminium 
Su thick and introduced into a Wilson cloud 
chamber. The method of introduction of the 
sources and the method of measurement of the 
B-ray tracks have already been described’. 1,600 
§-rays have been measured in this way, and the 
continous spectrum obtained is represented in the 
scoompanying graph. For the oon- 
tinuous spectrum of actinium C” has been indicated 


cipal 
brought together in the followmg table, in which are 
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also shown the characteristics of the . continuo 
spectra of actinium B and actmium C”. 
Actinium K 


taf) a ge 
Actmum O” 
a eee EEN e to ths Eo 
um 
nergy probablijty 


Em m average energy. 
Am ~ maxima energy. 


By at) 


There have been observed on the photograph 
plates tracks of a certain number of positons’ tă 
energies of which vary from 400 to 2,000 kev. Th 
frequency of these positons is ten times higher wh 
the mica «sheets are used instead of the aluminiur 
It is thus possible that the actinium K emits an inten 
y-radiation of more than 8,000 kev.; the posttor 


observed would result from the materialization 


these y-rays in the support. 

If we admit that the upper limit of energy 
actimium K spectrum is 1,200 kev. this point is fom 
on the upper branch of the Sargent curve, correspon: 
ing to permitted transitions. 

3 M. PREY. 
i M. Leoor. 
Laboratoire Curie, 
Institut du Radium, 
Université, Paris. 
1 Perey, M., O.R., 998, 97 (1099). 
* Leootn, ML, J. Phys af le Rediwen, 9, 81 (1038). 


. Phase Transitions of Nuclear Matter 


Tin distribution of capture cross-sections of slo- 
neutrons reveals a surprising concentration » 
strongly abeorbing elements in the region of tl 
rare earths’. As haa been pointed out’, this fa 
may be explained m the simplest way. by the sq 
position that the mean spacings between ti 
resonance capture levels of slow neutrons have 
minimum in this region of the periodic system. 
more detailed study of the connexion between th 
distribution of the capture cross-sections and th 
variation of resonance level density carried out l 
me seems to prove definitely the non-monoton 
ahift of the resonance level spacings with a minimu 
Tg ne one ee ene ee er eae 
160) 

This fundamental fact permite us to draw som 
conclusions on the properties of excited nucle 
matter. The general conception of nuclear exatatic 
due to Bohr’ enables us to treat excited nuclei : 
Between the mean lev 


spacing D and the thermodynamical quantities : 
the nucleus, we have the relation‘ 


D ~ve ~ 3 (B,A), ; (1) 


where S is the entropy of the nucleus as a functic 
of the excitation energy Æ and the atomic weight -+ 
From (1) it follows that a minimum of D implies 
maximum of S if all thermodynamical quantities a 
assumed to be continuous. tly the nucle 
entropy at excitations to the dissociati 
energy of a neutron Q varies non-monotonicly wi 
A. As is well known, Q is fairly constant for lig 
alements but decreases slowly towards the end 

the periodic because of the coulomb repulsio 
If all the nuclei at excitations equal to Q were in t 
same thermodynamical state, then the excitati» 
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mergy should be given as a function of the nuclear 
emperature @ by a common expresion of the form 
B = a'o, (2) 

According to Landau and Weisekopf, a 22 «,°A and 
+= 2, while according to Bethe a = 6-A'® and 
+= '?. It may be shown quite generally that 
here does not exist any power dependance of Æ 

@ which agrees with the non-monotonic 
rariation of D exhibiting a sharp minimum at 
4 = 160, at any rate if we assume a ~ A ora ~ A*?, 
Chus the shift of D shows, either (I) that not all 
auclei are in the same thermod ical state at 
xcitations equal to Q, which excitations for the 
evier nuclei correspond to lower temperatures, or 
T1) that the coefficient a in equation (2) is 4 oom- 
jlicated and possibly non-monotonic function of A, 
lue perhape to the variation with A of the relative 
ffecta of the electrical and short-range nuclear 
orces. y 

The first possibility, which seems to us to be the 
«aore likely one, means that the properties of excited 
auclear matter change at a certain temperature. Bo 
ve arrive at the hypothesis of phase iranmitons of 
auclear matter. This hypothesis is especially attractive 
ince it makes nuclear matter -analogous to two 
ther quantum ‘liquids’, namely liquid helium and 
he conductivity electrons which also undergo phase 
rausitions at low temperatures. Perbape Saar 
ransitions are a common property of any liquid 
xxhibiting ly expressed a a ee 
«ut only the experimental of the 
tructure of the nuclear energy spectrum can ascer- 
ain whether nucleat matter really exista in two 
Wifferent phase modifications. 

The same hypothesis of phase transitions has also 
een suggested simultaneously by Dr. I. Pomeran- 
shuk. A more detailed discuasion of the problem 
Sul Géspablinhad ih papa o'apprar ii ihe Physica! 


Rouiew 
I. GURSVIOH. 
Radium Institute, 
Academy of Science of the U.S.S.R., 


July 2. 
Dunning, L R., and others, Phys. Res., 48, 265 (1035). 


and Levi, H., Kel. Demsks Vid. Selskab. Math. Piya., 


Hevesy, G., 

Moid., 14, No. 5 (1030). 

Bohr, N., Warum, 137 851 (1038); Science, 96,161 (1097); 
Bohr, N., and , F. Ket Danske Vid. uated.” Math 
Phys. Medd , 14, Ro. 10’ (1987). 

Landau, L, Sow. Phys., 1 ; Welkom’, V., Pays. Re., 
wa, 05 (1087) ; Bote te ean Phys KAC ti 


arhantina oul 


Effect of Tube-Length on the Visibility of Dust 
Particles with an Oil-immersion Objective 

Waaew a well-corrected oil-nmmersion objective is 
used to examine dust particles mounted in a medium 
uch as Canada balsam, of similar refractive index to 
he oil, the finer particles will give a very similar 
nage on either side of the correct focus, provided 
be objective is used at the tube-length for which it 
; designed. We have found, however, that if the 
ust deposit is mounted dry on the underside of the 
licroscope cover-glass, the image on either side of 
he correct focus is not the same at the specified 
abe-length, and in order to obtain the best mages, 
be tube-length must be reduced. 

The dust depositas which are collected on a oover- 
fass by the thermal precipitator are mounted dry in 
lhe above way, and examimed with a 2-mm. apochro- 
astio ol-mmmersion objective, N.A. 1:80. In these 
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particles are not visible unleæ the tube-length is 
reduced until the images on either side of the focus 
are similar. The necessary reduction in tube-length 
is of the order of 2 or 8 com., an amount which is 
often beyond the tube-length adjustment of an 


` ordinary microscope. An equally satisfactory correc- 


tion can, however, be obtained by using the adjustable 
tube-length corrector designed by the British Scientific 
Instrument Research Association, at the tube-length 
specified for the objective. 

The details of this investigation and of certain 
other factora which affect the counting of dust 
particles will be pubhshed elsewhere. 

We wish to thank the Gold Producers Committee 
for permission to publish this communication. 

; D. G. BEADLE. 
H. 8. PATTERSON. 

Physico-chemical Investigation Department, 

Transvaal Chamber of Mines, 
Johannesburg. 
June 29. 


Electronic Conduction of Magnetite (Fe,O,) and its 
Transition Point at Low Temperatures 

We have measured the electronic conductivity, 
down to liquid nitrogen temperature, of a number 
of iron oxides of the homogeneous ‘Fe,O,' phase, 
especially as a function of the exact stoichiometric 
composition of the material. This seamed of theoretical 
interest for several reasons : 

(a) Fe,O, is an abnormally good conductor among 
the semi-conductors with partially filled lattice 
bands’. 

(b) Fe,O, has a very remarkable crystal structure 
involving a probably statistioal distribution of both 
He*+ and Fe!+ ions at ivalent lattice points?. 

(c) There are indications that Fe,O, shows a 
transition point in the neighbourhood of 120° K. 
Anomalies in the magnetic behaviour? at 120° K., in 
the specific heat‘ and in the lattice constant‘ at 
114° K., have been found. The magnetic anomaly, 
however, depends on the mode of preparation’. 

We thought it le that the statistical distribu- 
tion of Fe*+ and Fe? +, which is a statistical distribu- 
tion of electrons about the double number of lattice 
pointa contammg Fe’'+, and which aceounte for the 
rather high electronic conductivity of magnetite, 
would lead to some type of order at lower tempera- 
tures. A transition of this kind would probably offer 
an explanation of the anomalies at 120°K. One 
would expect such a transition to be very sensitive 
to the ratio Fe:O im the orystal, since an excess 
of oxygen (solid solutions of Fe,O, and y-Fe,0,) 
would imply : (a) vacant lattice points in the 16-fold 
position’ containing, in stoichiometrically pure Fe,0,, 
8 Fott + 8 Fet++, and (b) an increase of the 
ratio Be?+: Fett at this lattice position; both 
factors would be unfavourable with respect to ordar. 
For the irregularities found by Hilpert and Forrer 
this would supply an explanation more satiafactory 
than that put forward by these authors. 

Furthermore, one would expect that such a transi- 
tion, involving the conducting electrons, would be 
acoompanied by very pronounced effects im the 
specific resistance at the transition temperature. 

Actually we have found a strong discontinuity in 
the resistivity curves of some FeO, sample, and a 
considerable influence of the ratio Fe: O. 

The mam difficulty consists in the preparation of 
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homogeneous samples of varying oom- 
position but all belonging to the Fe,O, or magnetite 
(spinel) phase’. Details of our present technique will 
be given elsewhere ; we used pure oxide pressed mto 
bars and samtered at about 1,800°. 

We have found for magnetite with a composition 
in the neighbourhood of Fe,O, a gradual morease 
of the resistance (for example, by a factor 10) as 
one goes from 800° K. to 120° K., a sudden increase 
of the resistance at approximately 117° K. by a factor 
of the order 100, and towards stall lower temperatures 
again & continuous increase. Samples containing an 
exceas of He,O, in solid solution, however, show a 
stronger gradual increase of the resistance with 

ing temperature, but ẹ much smaller jump 
in the curve at about 120° K. or even merely a change 
in the temperature coefficient of the resistance m 
that temperature region. 





900 °K «— 


The accompanying graph shows log p against 1/T 
for two bers: I with FeO: Fe,O, = 1: 1:025, and 
I with FeO: FeO, = 1: 1:08. All details of the 
curves are in full accordance with the picture pro- 
posed abòve for the nature of the transition and our 
concept of the cation t m the Fe,0, 
(and the y-Fe,0,) lattice. further support of 
our views, we found that sample I shows a distinct 
drop in the susceptibility for weak magnetic flelds 
at about 117° K., whereas with sample I the corre- 
sponding effect is much weaker. 

A more complete account of this work, and details 
about certain hysteresis phenomena accompenying 
the transition, will be given elsewhere. Measurements 
at liquid hydrogen and liquid helium temperatures 
are in preparation. 

E. J. W. VERWEY. 


Natuurkundig Laboratorium, 
N. V. Philipe’ Gloeilampenfabrieken, 


, R. W. J. Amer, Chem. Soc., 215 (1929). 
t Plefson, B. B., and Taylor, N. W., J. Chem. Phys., B, 58 (10%) 
§ Forrer Acad, Sa, 987, 281 E. 8., Mater 
E. and bees HL 78 (1088). 
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New Iodine and Fluorine Derivatives of Monosilan 


Wua have recently investigated the reaction betwee 
monosilane, BiH, and hydrogen iodide at 80° i 
the presence of alummium iodide, and have isolate 
from the products two stable iodides of the formul; 
SiH, and §8iH,I, which are formed together wit 
silico-iodoform and silicon tetraiodide. The forme 
is & heavy colourleas liquid of low volatility (vapou 
pressure 2—3: mm. at 0°), while the monoiodid 
19 & liquid of boilmg point 45:8° and meltin 
pomt—56-5°, which resembles methyl iodide i 


Doere 
th these compounds attack mercury, and, m tb 
case of silyl iodide, the products have been shown t 
consist of monosilans, disilane, hydrogen and me» 
curous iodide. It is possible that mercury sily 
iodide, HgSiH,I, might be formed under certai 
conditions, but this compound is certainly leas stabi 
than mercury methyl iodide. Silyl iodide in the vapoo 
phase absorbs light of wave-length leas than abou 
2800 A. and is rapidly decomposed by light in presenco 
of oxygen, with liberation of free iodine. Both iodide 
burn readily in air, with liberation of free iodme an» 
formation of silica. 

Silyl iodide reacts with magnesium in the presenc 
of anhydrous ether. Some magnesium is diasolve« 
and the residue is blackened. At the same time . 
white, ether-soluble compound In smal 
amounts and hydrogen and m I are evolved 
Addition of water resulta in the evolution of furthe 
quantities of hydrogen and monogilane. It is though 
ee ee eee 
compound by the sily] iodide. Its stability is evident: 
lower than that of the corresponding compound pre 
pared from methyl iodide. The numerous syntheti 
reactions which a compound of the above typ 
would be expected to undergo are bemg furthe 
in 


The reaction between dichlorogilane and antimon; 
trifluoride at room temperature, in presence of anti 
mony pentachloride as catalyst, has yielded & nes 
fluorinated silane of the formula SiH,F, (bolm 
pomt, — 77:5°; melting point, — 119-1°). Ths 
substance is separated with difficulty from silico 
tetrafluoride, which is also formed in the reactio. 
by a process of fractional condensation at low tem 

tures. The fluoride is an inflammable gas whic 
is without action on mercury or glass. Silyl chloride 
SiH,Ol undergoes a mmilar reaction with antimon, 
trifluoride, but the products have not yet been com 
pletely separated. 


0. Ru. 
j H. J. EamLÉOS. 
Imperial Co of Science and Technology, 
don, 8.W.7. 
July 24. 


Anomalous Thermal Expansion of Carbon 
Disulphide at Low Temperatures 
APPLYING the method of Kamerlingh Onnes ane- 
I. A. D. Boke! and using special quartz apperstut 
I have determined. the value of the ratio t/t fo 
carbon disulphide in the domain of 
from + 20° to — 112° O., giving particular attentio 
to the vicinity of — 80°, because at temperature 
lower than that the carbon disulphide become 
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nuddy, small quantities of sulphur ‘floating in the 
iquid. 


On the basis of these experimental resulta, I have | 


aloulated the coefficient of expansion 
: ] dv 
: 2E o a 
and also the variation of this coefficient with tem- 
erature, namely, apes for the whole domain in- 


vestigated. It appears that the coefficient of thermal 
mpansion of carbon disulphide decreases rapidly 
mith temperature, reaches a minimum at — 80° and 
hen meoreases; the variation of the coefficient of 


; es 
xxpengion, that is Z zp diminishes when the tem- 


erature decreases and changes sign at — 80° from 
~oartive to negative. 





The sooompanymg diagram shows the course of 
be coefficient of expansion of .carbon disulphide, 
‘he phenomenon proves certainly the existence of 
m anomaly in the change of density of the carbon 
iulphide with temperature. However, neither this 
‘henomenon nor an evident anomaly in the course 
f the dielectric constant of carbon disulphide’ 
edcessitates the existence of two liquid phases of this 
abstance, a8 My mvestigations on the specifico heat 
ave ved that a transformation point does not 
rst m carbon disulphide. 


J. Masur. 
Physical Laboratory, 
Polytechnic Institute, : 
Warsaw. 
June 80. 


mnes, Kameriingh, and Boks, I. 4. D., Comm. Leiden 170 
anardi, H., S. Phye., 9, 153 (1928). 
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Physical Characterization of Calf Thymus 
Nucleohistone 


WE have characterized calf thymus nucleohistone, 
prepared by modified Huiseamp! methods, by 
observation of ita sedimentation velocity, sedimenta- 
tion equilibrium, diffusion, viscosity and electro- 
phoresis. Between pH 5:2 and pH 9-0 in buffers 
containmg 5 per oent sodium chloride it is mono- 
disperse, and close to pH 10:4 is irreversibly trans- 
formed mto a homogeneous material having a smaller 
sedimentation constant than the origmal nucleo- 
‘histone. In these buffers, the reci of the 
sedimentation constants of the nucleohistone and its 
transformation product are linear functions of the 
protein concentration, and the limiting values of the 
sedimentation constants for zero protein concentra- 
tion have been found. 

Using. the limiting value of the sedimentation 
constant, and the diffusion constant for dilute protein 
solutions containing 5 cent sodium chloride, the 
molecular weight of the nucleochistone is found to be 
2,200,000 in ‘agreement with the value 2,100,000 
determined by sedimentation equilibrium. The sedi- 
mentation data indicate that the molecule is highly 
elongated. 

In buffers of ionic strength 0:02-0:04 the molecule 
is leas stable. This is true of solutions in neutral 
2 per cent calcium chloride, in which the sedimentation 
constant is independent of protein concentration, and 
equal to fhe hmitmg value for § cent sodium 
chloride — buffer solutions. Near pH 12 m 5 per cent 
sodium chloride — buffer solutions a precipitate is 
formed exhibiting the typical behaviour of a 
histone. 

The electrophoretic behaviour was investigated in 
buffers of ionic strength varying from 0-02 to 0:08, 
using both types of Tiselius apparatus. The protein 
is Insoluble in such buffers below pH. 5, the insoluble 
region including the isoelectric point, which is esti- 
mated to be close to pH 4. From pH 5 to pH 9 the 
material is negatively charged and homdgeneous 
electrophoretically. Dialysis against tenth normal 
sodium hydroxide followed by return to lower pH 
shows that the major part of the material is un- 
altered. 

The effective charge of the protein molecule as 
calculated from titration data is not in agreement with 
the charge calculated from mobility data alone. This 
difference is attributed principally to the Imear 
nature of the molecule, a length to width ratio of 50 
being indicated. 

The marked variation, with the ionio strength of 
buffer, found for the mobility is of the typo required 
by the Debye-Hückel theory. Theoretical difficulties 
at present prevent the correlation of the absolute 
theoretical vas with those found experiment- 
ally. 

The rates of E E A migration varied in the 
two sides of the U-tube, depending chiefly upon 
whether the initial migration had been from protein 
to buffer or vice-versa. It also varied with protein 
concentration. These variations appear to depend 
on several factors, Including differences in conductivity 
and ionic strength, pH and visooaity on the two sides 
of the migrating boundary. Corrections determined 
for conductivity and ionic strength have been found 
to reduce the magnitude of the variations to about 
one half. 
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The molecular kinetic and electrophoretic behaviour 


of the protein appear to be independent of the method : 


of preparation. 
R. Owsn CABTER. 
Janus L. HALL. 
Laboratory of Physical Chemistry, 
University of Wisconsin, 
Madison, Wisconsin, U.8.A. 
July 11. i 


! Huiscamp, W , Z. pipeiol. Chem , IB, 145-106 (1001). 


Oxidation of Succinate by Heart Muscle 
Toe aore A ea r r 


tiasyes proceeds in the following manner : 
oe N AERA TOSE 


Inate qt 7 
geri E 
inio deh 


Tt is assumed that no 


m view of the easential role of the suocainio-fumaric 
acid system in cellular respiration which has been 
postulated by Sent-Gydrgyi?. 


“ 7-4 and 37° 
Preparation 
1 x ultracentnofrged Rog _ — 
Tx Ursoii os i z ai: >00 min. 
x hoalact. precipitated é m. >00 min. 
3 x Woelch, preciprtated : 7 >00 mm. 
3 x feoeloct, preotprtated, after 48 hr. . a — 


Oxidase preparations obtained by the method of 
Keilm and Hartree’ from beef beert muscle extracta 
by isoelebtrio precipitation catalyse the reduction of 
methylene blue by succinate under anaerobic oon- 
ditions as well as the oxidation of succinate by mole- 
cular oxygen. Upon repeated isoelectric precipitation, 
the aerobic activity towards succinate is greatly 
Impaired, whereas that towards hydroquinone is 
unaltered ; in both cases an excess of cytochrome c 
was added. 

When phosphate extracta from ground and washed 
heart muscle are spon in an ultracentrifuge at 
884 r.p.s. for 30 minutes, a sediment is obtained which 
does not catalyse the aerobic oxidation of succinate m 
spite of the fact that such preparations, even after 
twice repeated sedimentation, contain oxi- 


dase, cytochrome a, b and o, and suocinio dehydro- 


t. The ability to oxidize succinate aerobically is 
restored by the addition of small amounts of the clear, 
supernatant fluid obtained by the ultracentrifugation 
of crude heart muscle extracts. It exerts ite activating 
power also towards oxidase preparations which have 

i inactivated by ted isoelectric 
precipitation. The supernatant fluid alone is inactive 
towards succmate even in the presence of an excess 
of cytochrome oc. 

The activating principle present in the supernatant 
fluid is not dialysable, but it is inactivated upon 
dialysis large volumes of phospbate buffer, 
pH 7:4. It is partly destroyed when, the crude 
extract is kept st 100° for 10 minutes, and it is 
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precipitated by trichloroacetic acid. The rate at 
which the principle sediments in the tity ultra- 
centrifuge at 512 r.ps. (fleld at the balom of the 
tubes, 69,000 g) suggests a molecular weight of the 
order of 140,000. ° 

The acti iple is not identical with, oeta- 
lase* or with aluammium*. It may represent the factor 
the removal of which m the experiments by Stotz 
and Hastings’ and im those of Hopkins, Lutwak- 
Mann and Morgan® led to partial or complete in- 
activation of their oxidase preparations towards 
succinate. On the other hand, spectroscopic obeerva- 
tions show that succinate when to ultra- 


centrifugally purified oxidase preparations causes the 
ee ee ee ee 


ebrome o. The oanospt that the aaiioating principl 
provides a coupling link beween succinic dehydrogenase 
and the ’ system would 


oxidase 
be valid only if it can be shown that the rate om 


reduction of cytochrome by the incomplete enzyme 
system is insufficient to bring about a measurable 


. oxygen uptake under the conditions of the mano. 


metric ta. This question, as well as the 


FERA E neers 
investigation. 
he recalls aar expe seta wal SGN 


ia wii i a a 


of enayme preparation ts pi nap tani i0 0-053 ma. 
n Eroan and 5 


m — 0 302 
00 700 18 900 | 
ma Ta 120 — 
ae = 0 176 
This investigation was aided by a t from th. 
Jane Ooffin Childs Memorial for Medica 
Research. 


Kurt G. Sraen. 
l JOSEPH L. MELNICK. 
Laboratory of Physiological Chemistry, 
Yale University School of Medicine, 
New Haven, Connecticut. - 
, Bemt-Gyorgyi, A. Harvey Lectures, Si, £65 (1050). 
A., “Stodles on and Some « 
“(Budapest-Letpaig, 1937). 
PR ae andi Hartree, H. F., Proe. Ray. Soc., B, 188, 171 (1988 
ve Taod eri Horwitt, M. K., Memek, J. L., and Bobet, G. unpo 


aa and Mirtenseon, Shand. Arch. Phpeiol., 76, ¢ 
L., Biota, HB., and Hogness, T. R., J. Biol, Cheam 


» and Hastmgs, A. B., J. Mol Ohem., 118, 470 (1987). 
® Hopi G. Lutwak-Mann, O., and Morgan, E. J., NATUR 


5 aoo). 
es -F., Navoum, 148, 76 (1989); Broohen., J., 83, 787 (1939). 
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Poly-condensation of a~Amino Acid Esters 
Uspme different experimental conditions, tha 
can be obtained from glycine ethyl ester, among oth: 
ee products, polypeptide esters of various cha> 


(1) Solutions of glycine ethyl ester in varior 
solvents, kept either at room temperature or boilir 
point, deposit precipitates on long standing fro» 
which a number of fractions were isolated. T} 
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data of some representative fractions 
sorrespond to the following new compounds : dodeka- 
ttycine ethyl ester (solvent: xylene at room tem- 
erature); trideka-glycine ethyl ester (solvent: 
}; beptadeka-glyame 


iaxadeka-glycins ethyl ester from the oxygen- 
Treated eater and eikosi-glycme ethyl ester from the 
iydrogen-treated ester. 

It appears that, under suitable conditions, glycine 
thyl ester can be condensed into linear chains of 
sonsiderable length. The are hornlike and 
wractically insoluble even im hot water. 

As in the cese of other high-condensation products, 
+ should be borne in mind that, although the 
analytical data and the chemical ies found 
are in agreement with the formuls given, they might 
sorrespond also to mixtures of hitherto unknown 
xeptide ester homologues of high cham length. 

(3) The ability to form linear chains is not oon- 
ined to glycine ethyl eater; thus alanine ethyl eater 
of which the only direct condensation product 
utherto known was alanine anhydride) yields under 
tuitable conditions, ser alia, condensation pro- 
lucts which give a strong biuret reaction and seem 
© be alanine polypeptide esters. 

Systematic ts on the behaviour of 
rarious estera of the different representative amino- 
acids and their peptides are in progress. 


Max Franka. 
Hebrew University, EPHRAIM KATOHALSKI. 
Jerusalem. 
July 6. 


A Chromatographic Study of Lignite 
Wa find that the Tswett technique is appropriate 
or the accumulation and isolation of some interesting 
;ompounds occurring in lignites. Thus, light petroleum 
vas allowed to percolate through 


00 of lignite (coming from 
7 ota, Hungary); the petro- 
eum was sucked through a oal- 


ium hydroxide column. In this 
vay the solvent is eliminated and 
he adsorbent shows different 
ayers, especially under a quartz 
amp. 

After having eluted the upper 
alf of the oolumn by usmg 
dechol — light petroleum mixtures, 
we kept the liquid at 0° and ob- 
erved tbe formation of water- 
oluble needles or prisme (15 

} This sample, a potassium 

t, is a powerful reducing agent 
Thich apparently belongs to the Maersuvat 
scorbic — reducing acid — reductone group. Dichlor- 
‘henol-indophenol, silver nitrate and selenio acid are 
istantly ced at room temperature, but Fehling’s 
olution is reduced only when heated. Iodine is 
ecolourized rapidly in the cold. Ferric chloride pro- 
uces a dark violet tint on the surface of the : 

If the filtrate of the salt mentioned above is washed 
‘ee of alcohol and repeatedly chro hed, a 
x00nd, well i but water-insoluble oom- 
ound appears (150-300 mgm.) which seems to belong 
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to the triterpene class. It gives the usual sterol 
reactions but is not precipitated by digitonine. 
Colouriees prisms (from acetone), m.p. 244-247 
(decomp., unoorr.); levorotatory ; molecular weight 
in camphor, close to 400. 

The hic investigation of raw ex- 
tracta of lignite was facilitated by a broad pink zone 
im the oolomn, which dee and becomes dark 
wine red, by elutriation with aloohol. Furthermore, 
it slowly becomes light yellow when kept in an iat 
flask; this change is rapid, however, if oar 
dioxide is introduced. So far we have not succeeded 
in crystallizing the compound le for these 
phenomena, possibly because it is accompanied by 
abundant quantities of resin. 

L. ZeCuMaISTER. 


O. FANHDEN. 


Cytology of the Human Uterine Gland Cell 


ONLY one type of cell is to be found in the uterine 
glands. Some of these cella may be ciliated, but are 
otherwise like the non-ciliated cells. In the pro- 


liferative and | eral phases (b), the normal 
constituenta of these cells are mitochondria (Af), 


Golgi apparatus (GA), fat (F) and glycogen (G). No 
formed secretions otherwise are found. Throughout 
the entire intermenstrual period, the Golgi apparatus 
remains juxta-nuclear and confined, but at menstrua- 
tion (a), in the deeper parts of the glands, which are 
not broken down, a diffuse apparently secretory 
phase begins (V), closely resembling the secretion 


. phases of such glands as those of the epididymis or 


pancreas islet cells. The surviving poetmenstrual 
uterine cells have a clear lasm and small 
jaxta-nuclear Golgi . Thus, except just at 
menstruation, no sat ry evidence for secretion 
by uterine glands during the normal intermenstrual 
phases could be found. There is, as bas been men- 
tioned, extensive storage of fat (premenst*ual) and 





PRAMENSTRUAL PREGNAROY 


glycogen, and the lumen of the gland often shows s 
material which stains well in muchmmatein and 


“mucicarmine, whatever value can be attached to 


these methods. 

But it is at pregnancy (oc) that a true secretion (8) 
appears in the outer parte of the cells, in front of 
each Golgi apparatus. This is found in considerable 
quantities, and is in the form of dropleta stainable 
in iron alam hematoxylin, and faintly in osmium 
tetroxide solution. 


La 
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Thus we have concluded that two possible phases 
of secretion may occur in the human uterine gland 
celis—one just before or during menstruation—as 
might be concluded by the loosening out and breaking 
up of the Golgi apparatus, the other quite certainly 
a ‘solid’, probably protein secretion, which only 
appears ab pregnancy. 

, This work was made possible by the Iriah Medical 
Research Council. A fuller acoount will be pub- 
lished later. 


Zoology Department, 
Trimity College, 
Dublin. 

June 16. 


J. BRONTS GaTANBY. 
OLIVE E. AYKROYD. 


Spontaneous Yellow Fever in Rhesus Monkeys in the 
Absence of Mosquitoes 

Barons a satisfactory method of phylactic 
immunization had been devised, yellow oa by 
no means uncommon among laboratory workers, some 
87 cases having been In every instance, 
those who contracted the disease had been in close 
cohtact with material containing either the virulent 
pantropic or the neurotropic strains of yellow fever 
virus, and the portal of entry was the skin, con- 
junctiva or nasop MUCOSA. 

During the past winter, two rhesus monkeys, 
Macaca mulatia, kept under laboratory conditions, 
at an interval of 71 days, have developed and died 
from spontaneous yellow fever. The monkeys were 
in two animal houses. In the case of the 
first animal, no other monkey mfected with yellow 
fever had bean in the seme room for just over three 
months, while the second animal was in & room where 
no other infected monkeys had been for nearly six 
months. No virulent pantropic virus was m.use in 
the laboratory during the period. 

The method of infection ia at present unknown, 
but human agency oan be ruled out, since the stock 
of virulent yellow fever virus is under strict control 
and can*be fally accounted for. Mosquitoes were 
entirely absent from the animal houses, but certain 
ectoparasites, monkey lice and rat fleas, Ceratophyilus 
fasciatus, were found. In addition, cockroaches, 
Blatela germanica, and a small ant, Monomornen 
pharaonts, were present. Experiments are at present 
being carried out to determine whether these arthro- 
pods were in any way responsible for the spontaneous 
mfection of the monkeys. 

G. M. FINDLAY. 


F. O. MAoCALLUX. 
Welloome Bureau of Scientific Research. 
London, N.W.1. July 12. 


Reproductive Cycle in Salmo salar Linn. 

sha engl cee ape aneurin Teper 
regularly a very small percentage, ibly of the 
order of 0-1 per cent, of mature f fish in which 

of ova may be delayed or does not take 
place. Such flash are found many months after the 
normal spawning time heavy with ripe ova. In 
certain parts of Scotland they are termed “baggota’ 
or ‘baggita’ by fishermen. 

Beyond tha: tacit assumption by some that a high 
rate of mortality supervenes, data of the subsequent 
behaviour and condition of such fish are scanty. 

Tt is desirable, therefore, to record an instance 
where a marked degree of recovery appears to have 
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taken place. Part of an ovary and some scales fron 
an outwardly normal 16 Ib. spring fish caught by 
rod in the River Dee near in March wer 
sent by Mr. G. M. King to Mr, W. J. Menzies, ohie 
inspector of salmon. fisheries, Edinburgh, from whon 
I received the former &000m 
panied by the following data: 

“The scales show the fish to have 
been a two years’ smolt, and then t4 
have ascended into fresh water as : 
gmail ing fish, after approximately 
two years m the sea, in 1937. 

“There is a perfectly good spawn 
Ing mark for the winter of 1987-8: 
since when. the flah haa made approxi 
mately a year’s normal growth in thi 
geg.” 

External exammation showed re 
ovary to have an gf apn gra 
normal complement o 
opaque and RANSE T A or 
which were visible abundan; youn; 
healthy ova-—ooral pink in oolour—o 
the type normally present in female fish ascending 
in the spring. A section of the ovary (see accompany 

) showed & compact maas of old (4) an 
new (A!) ova, the former in various stages of re 
sorption, most of them shrunken. and further distorte 
in shape by the pressure of the infiltrating new crop- 

The general condition of the specimen was con 
sistent with the probability that had the fish re 
mained in the river the young ova would have 
developed to full maturity by the autumn spawning 
period. Whether they m turn would have been un 
discharged remains uncertain pending knowledge o 
the controlling mechaniam in teleostean fishes. 

R. M. NEOL. 





Natural History Department, 


Large-scale Plankton Culture 


THE new Oceanographic Institute which Göteborg’ 
Vetenskaps- och Vitterhetasamh&lle owes to th 
munifloence of the late Mr. K. A. Wallenberg i 
provided with a vertical plankton shaft, two metre 
in diameter and twelve metres deep, which afford 
facilities for culture experiments on a fairly large 
scale. Bad ular i paed Ghrvosho-aaad DO aA, 
sterilized by a powerful quarts A ns 
the shaft from below. It is cooled by means of + 
refrigerating plant which senda cold brine to tw» 
systems of cooling coils, one near the top, the othe 
halfway down the shaft. The illumination plant con 
sista of two mercury lampe of 50,000 lumen each anc 
four sodium lamps of 10,000 lumen, mounted unde 
a large reflector. 

In our experiments, fhe ahaft was filled with strati 
fled sea water: an upper column of 28 per mill 
salinity, 5-5 m. high, to which nitrate, phosphate 
silicate and soil extract had been added, and a lowe 
column of 85 per mille salinity which served to rais 
the column of culture medium to near the top o 
the shaft. The temperature was kept at about 9° C 
in the experiments with phytoplankton'‘and at 6° wit? 
zooplankton. With half the set of lampe burning » 
surface fllmmination of about 80,000 lux was maim 
tained for 8-10 hours per diam. At 1 m. depth th 
intensity was reduced to one half or less. 
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lankton from the fjords or the open Kattegat 
seated during the spring increase was y 
troduced into the culture column and the growth 
€ the population followed by plankton counts. The 
istribution of suspended particles was also observed. 
y means of a amall transparency meter’. Water 
umples from the shaft were inoculated with pure 
iltures of diatome, and their growth, which was 
mite rapid, was recorded ph This 
coved that the water in the shaft retained its non- 
xic properties for at least several weeks. 
Of the diatoms, Skeletonema costaaun showed 
bundant growth; the number of cella introduced 
acreased from 48 millions to about 3,120 millions, 
aat is, seventy-three times, in the course of twenty- 
ae days. In another experiment the number of 
hazosolenia alata f. gracdlena moreased fivefold im 
ght days while other diatoms remained m good 
mdition during the same time although without 
acreage In number. Several autotroph flagellates, 
-$ u in length, showed an enormous increase durmg 
© first experiment. Convection currenta deposited 
any diatoms on the cooling coils and these, together 
ith the flagellates, formed a green. coating around the 
ipe. It is hoped m future to eliminate this com- 
ication. | 
In later experiments the plankton samples mtro- 
iced consisted mainly of which thrived 
ell in the shaft, a consi le number remaining 
Ive as long as three weeks. They showed a remark- 
ay uniform phototactic response involving rapid 
igrations towards or away from sources of light of 
fferent mtensity. 
iments are now being undertaken with pure 
utores of diatoms in order to investigate the inter- 
stion between the plant cells and the surrounding 
edium under controlled conditions. Later, 
tempts will be made to grow fish larve in the 
aft and to study their growth and their distribution 
Wer varying light, temperature and salinity 


nditions. 
H. PETTERSSON 
F. Gross. 
F. Kory.’ 
Oveancgrafisks Institutet, 
Goteborg. 


Tarore, 187, 68 (1086). 
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Demes: a Suggested New Terminology 

In the course of work on the experimental de- 
steht frie ide the need has arisen 
e a term which can applied to any specified 
æmblage of taxonomically closely- related indi- 
duals. Such phrases as ‘local intrabreeding popula- 
ans’ or “po tions occupying a specific ecological 
bitat’ are cumbersoms, and it is felt that a more 
acise terminol would be useful and, further, 
prac focus ETERS on certain concepts undoubtedly 
rtance m the study of intra-group 

Pr oes e pro the term deme* (from the 
eek uoç) for this purpose, with appropriate pre- 
es to denote particular kinds of demes. for 
ample, in a taxonomic group consisting of a number 
potentially interfertile individuals all the indi- 

tuals do not have an equal chance of interbreeding 
nature. The tendency is for individuals in close 

xnnity to interbreed more tly with each 
ver than with mdividuals at a oe, and thus 
all, more or leas isolated intrabreeding colonies 
> get up. The distinctive features so commonly 
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exhibited by local communities, for example, of sea 
plantain, provide evidence of this. These age 
communities’ are likely to become i 

important in the intensive study of i EEE po 
problems and we propose to name thern 

It is clear that there are various degrees of isolation 
between such , and when more experi- 
mental work has been done on this point it should 
be possible to devise a method of expressing degree 
of isolation quantitatively. At present, however, the 
concepts must remain somewhat vague, as is indicated 
m the definition given below. 

Similarly we propose the terms topodeme and eco- 
dems to denote demes occupying specified geographical 
areas and specified ecological habitata respectively. 
These deme, however, must not be confused with 
the categories of experimental taxonomy. For 
example, the term ecodeme is not a substitute for the 
experimental taxonomic term ecotype. Eootypes can 
be established only after an examination of numerous 
habitat populations, whereas the term ecodeme has 
reference to any habitat population irrespective of 
whether its ecotypic pipe eae is or is not known. 
Whether the deme concept may entail a system 
of nomenclature for naming individual demes is 
a matter for future experience; but we would 
emphasize that any such system should be kept 
quite separate, both in form and in function, from 

of taxonomic nomenclature. 

It should also be emphasized that these concepte 
do not necessarily imply the possession of any 
morphological characters in common between the 
Individuals comprising a gamo-, topo- or ecodame, 
other than those characters In virtue of 

ip of the taxonomic group under oon- 
sideration. For example, the populations of Helan- 
themum polkfolwzm in Somerset and Devon would 
belong to separate gamodemes in virtue of the 
impossibility of their mterbreeding in nature, even 
if no spe clea pangs differences could be discovered 

em. ‘The same considerations kari to 

topodemes and ecodemes. For example, tw 
tions of a species from sand-dunes in Devon 
Scotland would belong to the same daa, 
ecodeme’, even if the morphdlogical differences 
between them were considerable. 

At the same time, there will frequently, of course, 
be some degree of correlation between demes and 
intra-specific categories based on morphological 
criteria. It is hoped that one of the advantages 
resulting from this new terminology will be to bring 
out the degree of correlation in particular cases. 

The definitions of the new terms are as follows: 

Dems: any sesemblage of taxonomically closely 
related individuals. 

Gamodeme : a deme forming a more or leas isolated 


local mtra community. 
Topodeme : a deme occupying any specified geo- 
graphicel area. 


Eoodeme : a dame occupying any specified ecological 


habitat. J. 8. L. GUMOUB. 
Royal Botanic Gardens, 
Kew. 
J. W. Gewaor. 
Scottish Plant Breedmg Station, 
Edinburgh, 12. 
July 18. 
+ r 
p. 848 1588) and by Perrier ("Les “Las oolediea entiialas of le tarmac 
but so far ae woo r E i one eras apace Saat 
to revive it in 
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Effect of the Fungicide ‘Granosan’ on Atypical 
Growth and Chromosome Doubling in Plants 

In studying the effect of several.insecticides and 
fungicides upon the procedure of meiotic processes 
I found that they induce a series of abnormalities, 
which further lead to production of hereditary varia- 
tions, thus speeding up the proceas-of the “degenera- 
tion of the pure Imes’ in various degrees)*. - 

I studied recently the affect of the fungicide 
` ‘Granosan’ (2 parts of OH,OH,HgC0l + 98 parta of 
talc) upon mitosis. Treating germinating grams of 
Secale cereale, Tritiown vulgare, T. persioum, T. durum, 
T. polomoum, and T. agilopotdes with 0-5-0-1 per 
cent Granogan (that is, 0-01-0-002 per oent ethyl 
mercury chloride) for 3—6 days (some experiments 
were continued for three weeks) swellmgs of the root 
tips and of the whole seedlings occurred. Studying 
these seedlings cytologically, I found that the agent 
has induced abnormal mitosis similar to those mduced 
by colchiame and acenaphthene, namely, failure of 
(rather abnormal) achromatic figures, chromosome 
multiplications, multmucleations, and formation of 
large amosboid nuclei. 
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Occasionally chromosome doubling and larg 
nuclei in the root tips of similarly treated seedling 
of Pisum satioum occurred ; but amoeboid nuclei an: 
multinucleations were not so frequently observec 
Consequently, Granogan is a more effective agent 1 


- treating leguminous plants than acenaphthen 


Germinating seeds treated by Granosan for inductio 
of polyploidy are not attacked by fungi, whi 
those treated by oolchicine are usually severel 
attacked. 

The induction of atypical growth and ohromosor 
doubling in Graminess by Granogan, and in a degre 
of colchicine and acenaphthene, shows that thee 
biologically active properties of the compounds hay 
nothing to do with the cyclic or heterocyalio structur 
of the molecules of the active compounds. 

Dontono Korrorr. 
Institute of Genetics, 
Academy of Sciences of U.8.8.R., 
Moscow. 


1 Kostoff, D., “Ihe Degeneration of the Pure Limes’, Bofa (1980). 
* Kostofl, D., Bull. Sec, Bot. Bulger, 4, 87-02 (1031). 


Points from Foregoing Letters - 


H. Carmichael and ©.-N. Chou have measured 
cosmic ray ionization bursts und and have 
calculated the rate of production of such bursts 
by mesons; they obtain fair agreement. Their 
measurements of bursts at sea-level, however, provide 
evidence of wide cosmic ray showers which originate 
in the atmosphere but evidently do not come from 
mesons. These wide air showers may be of two kinds. 


In order to explain the anomalous dense spacing 
of nuclear resonance levels in the region of the rare 
earths, I. Gurevich suggests that nuclear matter 
undergoes a phase-transition at a certain ture 
in a similar way as liquid helium and conductivity 
electro’ in metals. 

E. J. W. Verwey finds that the ‘transition point 
in magnetite at about 120° K. is of electronic nature, 
and is probably connected with an order-disorder 
transition in the distribution of 8 electrons about 
16 equivalent metal ions in the unit crystal cell. When 
a sample of pure, sintered magnetite is cooled a 
sudden increase of the electrical resistance by a factor 
ee 
this phenomenon can be suppressed, however, an 
excess of oxygen in the lattice. 

In his investigations of the change in the oo- 
efficient of ion a of OS, at low tem 
(+ 20° to — 112°), J. Mazur finds that the minimum 
of a is reached at a temperature of — 80° O. 


R. O. Carter and J. L. Hall find the molecular 
weight of calf thymus nuclechistone to be approxi- 
mately 2,100,000 and the molecule to be highly 
elongated: The protein is electrophoretically homo- 
geneous but the effective charge of the molecule 
calculated from titration data is not m agreement 
with the charge celculated from mobility data alone. 


Contrary to our present views, Kurt G. Stern and 
Joseph L. Melnick have found that a heart muscle 
preparation containing succinic dehydrogenase, oyto- 
chromes a, b and c, and cytochrome oxidase is unable 
to catalyse the oxidation of succinate by molecular 


oxygen. When an activating principle of protek 
nature is added to the system, the aerobic activin 
towards succinate is restored. 


M. Frankel and E. Katchalski state that certah 
ammo acid esters (glycine ethyl ester, alanine eth: 
ester) can under suitable conditions be condense 
to hitherto unknown polypeptide esters of conside 
able chain length. 


L. Zechmeister and O. Frehden find that tl 
accumulation and isolation of two mteresting com 
pounds can be carried out by submitting a petroleu 
extract of lignite to the chromatographic analysis 
one, showing high reducing and belonging ` 
the ascorbic acid-reducing acid-reductone group, ar 
another, which seems to belong to the triterpene 


J. B. Gatenby and Olive E. Aykroyd have shov 
thet curettings from early interrupted preguan- 
cases may be recognized by the presence of lar 
secretion granules in the uterine gland cells. 

G. M. Findlay and F. O. MacCallum state th 
spontaneous yellow fever has occurred, at an interv 
of 71 days, in two rhesus monkeys, Macaca mulat 
kept under laboratory conditions in separate anime 
houses. Mosquitoes were not present, but certe 
arthropods, which must be considered as poesik 
vectors, were found. 

An instance is recorded by R. M. Neill of a fems 
salmon (8. salar) returning to sea, after spawnb 
migration with matured ova undischarged and aft 
a year’s normal growth in the sea, reascending in 
fresh water; when the ovary showed im addition 
undischarged ove in an advanced stage of resorptc 
a new crop of young developing ova normal to fi 
ascending’ in spring. 

H. Pettersson, F. Grows and F. Koczy describe 
vertical plankton shaft which affords facilities * 
culture experiments on & large scale. Satiafacto 
resulta were obtained with both phyto- and x 
plankton. - 
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Skin of Rebirth 
Dr. Maprtos Canney has collected a number of 


the age of circumcision had to go through & ceremony, 
the name of which means “to be born again”. The 
child was invested in part of the skm and skin of the 
big stomach of a male sheep which had been killed 
by the father. It then had to go and lie on a bed by 


ee ieee The 
skin of this was worn afterwards on the head of the 


of an idea prevalent m ancient Egypt. 
of the Wandering of Isis in the Delta the goddess 
said to Horus wter aka that he was “the son of him 
that is in Mesqet” this being the name of the bull’s 


. In the Egyptian religion the most 
important of the rites of initiation was one called the 
mystery of animal rebirth; and in it-as depicted in 
the Theban tombe a priest is shown m a sleigh 
crouching under a akin in the position of a fotus. 
When be comes forth from the skin, he is supposed 
to be réborn. Skins have the same significance m 
belief m India. 

The Last of the Dinosaurs 

THE Smithsonian Institution reports that in Upper 
Cretaceous rocks in central Utah explorations by 
pelmontologists from the Institution have revealed 
considerable fossil akeletal remains of titanosaurs. 
The discovery is interesting because, although the 
DE ao a gigantic plant-eating dmosaurs had 

known from a wide area, includmg India, Indo- 

China, Madagascar, France and South America, only 
two bones found m New Mexico m 1921 had indicated 
their habitation of North America, until the Utah 
finds of the two summers. Moreover, they and 
the horned dmosaurs and ‘duck-bills’ also re ted 
in the same beds were amongst the latest to survive 
of the giant reptiles, and although no break has been 
found in geological conditions between these Upper 
Cretaceous beds and the succeeding Palmocene 
sufiment to suggest a cause for them sudden dis- 
appearance, there is a possibility that the formation 
constitutes a bridge between the closing of the great 
ceptilian. age and the dawn of the mammalian 
It may therefore yet yield a clue to two of the most 
momentous steps in the evolution of animal life. 


e 


Cytology and Taxonomy of Calochortus 


Taus genus Calochortus is a difficult one for 
tists. By combined cytol end morpho- 


logical study, J. M. Beal (Bot. Gas., 100, 528—547 ; 


1989) has defined the limite of some sections of the 
genus. Of 28 species, those with n = 10 and capsules 

on the angles are placed in Euoalochortus, 
while the remamder with a basic chromosome number 
other than 10 are placed in Mariposa, except one, 
O. plummera, n = 9, which is placed in Oyclobothra. 
Seven is considered to be the basic number of Mariposa 
and possibly of the genus. Evidence is given suggest- 
ing ways in which other chromosome numbers have 
been derived from seven. 


Food Value of Broccoli 


E. Vanstone and C. E. H. Knapman (J. Pom., 17, 
85; 1939) have determined the amounts of nitrogen, 
Phosphorus, potash and lime removed from the soil 
by Roscoff broccoli grown in differant localities on 


-commercial farms and on experimental plote at Seale 


Hayne. They found that the composition of the 
plant was approximately constant regardless of loca- 
tion and manuring. The average amounts of minerals 
removed from the soil per acre were: potash 240 Ib., 
nitrogen 204 Ib., lime 110 Ib., and phosphoric acid 
70 Ib. Good curds differed from those of 
inferior quality (‘soft curds’) by having a higher 

tage of potash and lower nitrogen. Plants 
EEE ee ee 
rapidly during September, October and November 
and matured the following April. Minerais were 
absorbed continuously throughout the growing period. 
The composition of the dry matter of the curd was 
compared with that of dried milk and found to be 
higher in protem (40 per cent), higher in ash (12 per 
cent) and equal in carbohydrate (36 per cant). The 
curd is evidently a highly nutritious food, rich in 
protein and mineral matter but deficient in fat. The 
leaves of the brocooli plant account for half the total 
dry weight, and though these are not used for human 
consumption they represent a valuable food for cattle, 
especially for dairy stock. They compare favourably 
in protein, oil and carbohydrate content with palm 
kermel cake and young and are ior to 
theee in that they contain less fibre and more mineral 
matter. 


Nodule Organisms of the Leguminoss 

Tea discovery, towards the end of last century, of 
the peculiar symbiotic nitrogen metaboliam of 
leguminous plants was quickly followed by the know- 
ledge that each plant species required a particular 


radictoola. This led in practice to the tabulation 
of plant-bacteria groups, but certain difficulties arose, 
and necessitated a re-survey of the whole question. 
J. K. Wilson undertook this task upon an adequate 
scale, and his resultes have recently ERE published 
(Cornell Unio. Agr. Bop. Sta. Mem. 221, Ithaca, U.S.A., 

March 1989). More than 12,000 tests were made 
with about 200 plant species from 70 genera, and 32 
strains of the organism, all made under sterile 
conditions. This imposing volume of experimental 
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result leads to the conclusion that plant-bacteria 
groups are likely to be somewhat tentative. They 
should still be useful in practice, but several plants 
which had not a dosed been assigned to a group 
could be p in the present investigation, in as 
many as twelve of them. Other planta, moreover, 
will symbiose with almost any of the strains. Phaseohus 
cocoineus and other species have symbiosed simul- 
taneously with four or five strains of the organism. 
Morphological studies have also bean prosecuted, and 
it is further suggested that organisms with restricted 
range of symbiosis are predominantly monotrichio, 
whereas those with extended symbiosis include also 
forms with several flagella. 


Structure of Proteins 


Tra picture of the structure of proteins EER 
by eal Hischiay regarde them as colypeptide Ins, 
and this bas been extended by the assumption of 
hydrogen bonds and other weak interatomic forces 
ing between chains and their parta. The so-called 
cyclol hypothesis postulates hexagonal rings resulting 
from the transfer of hydrogen atoms from seconddry 
amino to carbonyl groups with the formation of 
ne e C—N bonds. In a comprehensive paper, 
L. Pauling and O. Niemann (J. Amer. Chom. Boo. 
61, 1860; 1939) review several lines of experimental 
evidence bearing on this question. X-ray work is 
not regarded as providing satisfactory evidence for 
the cyclol theory, and several investigations have 
provided strong (but not rigorous) evidence for poly- 
peptide chains in fibrous proteins. The great oom- 
plexity of proteins, however, makes it-unlikely that 
a complete structure determination by X-ray methods 
is poesible. Heats of combustion and bond energies 
show that the cyclol structure cannot be of primary 
importance for proteins ; a oyolol structure would be 
considerably leas stable than a polypeptide one. Inter- 
atomic distances in the cyclol structure have im- 
probable values, and the presence of large numbers 
of hydroxyl groupe postulated in it seems to be 
negatived, by experiments on the acylation and 
alkylation of protems. No simple substances with 
the cyclol structure bave been synthesized so far. 
Among the arguments used in favour of the cyclol 
hypothesis, that of the total number of ammo acid 
residues per molecule, and a further modification 
involving imino acids, are said to lack force. Recent 
evidence shows that proteine in flhms have the poly- 
peptide structure. The authors give æ concise 
of their own views on the protein problem. 
They believe that the chains or rings oon many 
amino acid residues, usually several hundred. A 
native protein molecule possesses a definite oon- 
figuration involving the coiling of the pol i 
cham or ohains in a definite way, brought 
mainly by hydrogen bonds. A wide range of con- 
tions is regarded as probable. The number 
each individual ammo acid residue and the 
total number of all amino acid residues in the 
molecule can be expreased as powers of the integers 
two and three, and there is perhaps some signifi- 
cance in the number 288, of residues in the simple 


Reactions of Methyl Radicals 

Ax extension of previous work on the reactions of 
methyl radicals has just been published by H. 8. 
Taylor. and J. O. Smith (J. Chem. Phys., T, 390; 
_ 1989). Methyl radicals, produced by the photolysis 
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of mercury dimethyl, were allowed to react with 
deuterium, ethane, normal and tsec-butane, and 
neopentans, and the amounts of methane and ethane 
formed were determined.' The plot of the logarithm 
of the rate of formation of methane against |/tem- 
perature (abs.) is a straight lme for all the reactions. 
To obtain a satisfactory mechaniam for the reaction 
between mercury dimethyl and hydrogen or deuterium 
proved troublesome because of the number and 
variety of facta which the mechanism was required 
to satiafy, but it has been successfully accomplished. 
The most important of these facts are that both in 
the absence and in the presence of bydrogen or 
deuterium the formation of ethane remains un- 
changed; formation of methane increases with 

ture and so does the rate of decamposition 
of the mercury dimethyl; formation of ethane shows 
first-order dependence op light intensity, whilst 


- formation of methane shows an order between one- 


half and the first power, tending to the first power 
with increased temperature ; ing the vessel, at 
200°, cute down the amouht of methane formed but 
does not affect the amount of ethane; and the rate 
of decomposition of mercury dimethyl is independent 
of ita concentration. For the interactions with the 
hydrocarbons the mechaniam is (i) CH, + 
RH = OH, + R; (ii) R + OH, = ROH, ; (iii) 0Ha + 
OH, = C,H,. From the rate of formation of methane 
the following activation energies for the reactions of 
methyl radicals with hydrocarbons, assuming zero 
activation for ethane formation, have been deduced : 
ethane and neopentans, 8-3; n-butane, 5-5; +130- 
butane, 4:2 kg.-cal. The differences In activation 
e ies are attributed to differences in bond energies, 
ALEL beans of the closely analogous differences 
observed by Kistiakowsky in the heats of hydrogena- 
tion of substituted ethylenes. 


Motion Pictures of Small Chromospheric Flocculi 

Romm in ing facts on. ic phanomens 
are given by Robert R. MoMath in a recent paper 
with the above title (Mon. Not. Roy. Astro. Soo., 
99,7; May 1989). In August 1938, Mr. H. E. Sawyer 
was taking motion pictures of a dark hydrogen 
flocculus at the McMath Hulbert Observatory, and 
displaced the second slit one half angstrom towards 
the violet with the object of ais pelea & portion of 
the flocculus which showed velocity in the line of 
sight when examined in the spectrohelicscope. 
Sufficient exposures were made to provide a run on 
the screen when the heliograms were shown 
by means of a motion picture projector. The motions 
of the small, dark flooouli were clearly sean, and it 
was obvious that a motion picture of the fine chromo- 
spheric detail had been secured. When the i- 
ment was repeated with the second slit dispiacad ana 
half towards the red, the pictures showed 
the same phenomena, but not so definitely. The 
author describes the surface of the sun seen in these 
pictures as like ‘‘an ocean viewed directly from above, 
and oovered completely with short and choppy 
billows in a constant progreasion of irregular growth 
and receasion’’. Aocurate determination of the mean 
life-period of the flocculi involves careful identification 
of the markings measured on successive motion 
picture frames. For this purpose a high speed in 
taking individual frames is necessary, perhaps as high 
as eight per second, and it is hoped that sufficient 
material will be at hand this summer to undertake 
such research. 
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THE LEONARDO DA VINCI EXHIBITION AT MILAN 


HE Exhibition of Leonardo da Vinci (1452-1519) 

which has been staged in the Palazzo dell’ Arte 
1 Milan is a truly comprehensive and magnifloent 
wtimony to the many-sided activities of the great 
«aster. Endeavour has bean made not only to 
dllect exhaustive examples of his multifarious 
iteresta, but also to illustrate his environ- 
went and record, and thus ensure a finer appreciation 
£ the man himself. There are gallaties devoted to 
ocuments connected with his life-history, to his 
brary, and to portraiture of him both m pamtmg 
ad soulpture. To provide background, other rooms 
aow the work of his masters, his con jes at 
‘lorance and at Milan, and the pupils of his school. 
In the Hall of Honour there are numerous drawings 
nd designs of da Vinci, and in other galleries ex- 
mples of his aculpture and some copies of bis paint- 
igs. This splendid symposium, generously subscribed 
com public and private collections in many countries, 
aanifest his superb mastery in drawing and design. 
None the less staggering are his manifold achieve- 
enta in the field of science. Anatomy and botany 
ach occupy s gallery ; these two subjects of natural 
aienoe are known to have stirred Leonardo deeply, 
nd the far-seeing results of his investigations are 
‘all portrayed. 
In the realm of physics and mathematics he was 
head of his age. In several rooms there can be 
een. models and charta and diagrams of his work 
n astronomy, optics, matheamatios, or again on 
ecology and geophysics. His service under various 
asters neceasitated his turning his mind to archi- 
ecture and town-planning: a series of fine models 
«ad drawings bear testimony to his power of blending 
balanced and artistic outlme with the practical 
eeds of utility. 
It is perhaps natural that much space in the 
xhibition has been devoted to a record of his 


ogineering qualities. Two hundred models, some 


full size and some on a reduced scale, have been 
faithfully reconstructed from da Vinci's own elaborate 
notes, drawings and dimensions in the “Codice 
Atlantioo” and other documents, and bear ample 
witness to his ing versatility. 

The flight of birds aroused his keenest interest and 
study, and he was convinced that man could achieve 
flight with mechanical aid: the models and records 
of his designs in this direction are indications of his 
insight into the future. Similarly his realization of 
natural forces prompted hisinvestigations of the action 
of the waves and the winds: his designs for ships, with 
single or double hulls, and for paddle steamers, were 
the outcome of this research and betray a mind more 
fertile and RERE Sime any of his contemporaries. 

Innumereble m and drawings give evidence 
of da Vinci’s ingenuity and power of invention in 
mechanical devices of almost every kind. Pumps - 
and all manner of hydraulics are notable examples, 
and one is ted to run the gamut of all his varied 
achievernenta m mechanical engineering: it must 
suffice, however, to mention only a few examples, 
such asa printing-prees, differential gear, cranes, 
water wheels, flre-eacape ladder, belt-driven machines, 
in order to disclose his grasp of mechanical forces 
and the multifarious uses to which they could be 
put. 

The wars of the period inevitably drew s man of 
his ability, into their net, and his genious as a military 
engineer made his services invaluable to his chiefs. 
His study of ballistics stood him in great stead, and 
models of his multiple gun, bridges and fortifications 
are records of the adaptability of hia great know- 
ledge. It only remains to say that space has not been 
stinted'’ at the Exhibition: the lay-out is good and 
modern. Skilful use has been made of murals and 
drawings and appropriate wall or ceiling ration : 
the result is not only attractive but intensely interest- 
ing. The Exhibition remams open until October 1. 


UNIVERSITY STATISTICS IN GREAT BRITAIN, 1937-38* 


HE returns recently published by the University 
Grants Committee show that the total number 
f full-time university students in Great Britem oon- 
muea to dimimish. A gradual decline bas been 
ontimucus since 1984 and would have been more 
ioticeable after 19335 but for a simultaneous increase 
o the number of students from overseas. The actual 
igures are as follows: 


From overseas Other full-time 
students 


1 4,670 46,067 
1634-35 653 45,085 
1035-36 4,718 » 45,811 
1036-87 4,089 44,700 
1087-38 5,006 44.008 


The declme has been most marked in Wales, where 
he number fell by 15 per cent between 1985 and 


T Ua o ae ee eee or 
reasury Grant, Academie Yoar 1937-88. . 44. (London: 
tationery Office, 1939.) 1s. net. = 


1938, after a rise of 18 per cant in the preceding four 
years. The falling off in the Scottish universities, to 
which attention was directed in the Granta Com- 
mittee’s last quinquennial report (for 1929—85), has 
continued but was very slight last year when, more- 
over, admissions showed a aharp rise of 248. Ad- 
missions in Great Britain as a whole showed a rise 
of 295 following decreases of 428, 296, 874 and 189 
m the four preceding years. 

Distribution of the whole body of full-time studenta 
over the different subject gro during recent years 
is shown in the accompanying di . Itexhibitaa 
remarkable upward trend under the head of medicine 
(including dentistry). During the years in question 
the proportion of women students of medicine and 
dentistry increased from 12 to 14. Research and other 
advanced studies continue to occupy an increasing 
number of full-time students. The years 1929-35 
showed an inorease of no leas than 85 per cent in 
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their number, although in the 


quenninom there had been 


ically no imcrease. 


NUMBER OF STUDENTS ARRANGHD BY SUBIBOCTS. 


years approved course, university life becomes little 
more than a prolongation of achool-days, while lacking 
such elements of community life as school provided, 
and where the journsy between home and university is 
a matter of hours, as is often the case, these precious 
years tend to be squandered in an moessant rush of 
trains, lectures and preparation of work. The report 
goes so far as to recommend that all students attend- 


or a college hostel, and that residence fees 

d be brought within the means of the poorest 
student. The following table shows that Sheffield 
and St. Andrews are the only universities in which 


cllage or a colle hostel, and that resilono foes | 
fia) 
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there has been any marked advance in this respec 
since 19385: 


Ginoo 1985 there hae been e further rise of 5 per Students in colleges and hostals. 
cent they now constitute more than 6 cent Inewease or = Percentage raio to 
of oe total of all full-time studenta. d i oe 0s T 
ditions of residence of full-time studente are ae oa ox Ox- 
indicated by the following : residing in we ae ie. “aoe 
colleges and hostels, man 8,124, women 4,314: in Bootiend Teni ree A a i an 
lodgings, men 14,190, women 2,163; at home, men Roading +21 68:3 76-4 
15,576, women 4,822. The subject was discussed at nero zu ae oS 
considerable im the quinquennial report Leeds —12 234 1-1 
1928-35 and the Commissioners extolled the value meme ra P oe 
of properly equipped and managed halls of residence. Birmingham +1 12 5 18:7 
` Recently ther opinions have been echoed in the Finan ti a a 
National Union of Teachers’ report on the training Be, Andrews +. 64 04-0 31-2 
of teachers, which points out that for i oe oc, es ae 
teachers who live at home while taking the four Aberdeen cB T ai 
The most in feature c 
‘the returns is their molusion fo 
25 the first time of information as t 
the educational origins of newl 
admitted students. This significan 
innovation takes the form of . 
tabular statement of full-time grado 
80 ating and diploma studenta enter 
ing for the first time in 1987-88 
(i) whose homes were in the Unite 
Kingdom, and (ii) how many 
thease ‘their education in 
publio e school From 
A stitute of Education, London, th 
information was not forthcoming bo 
: will be given in future returns. Th 
folowing table summarizes the figure 
x for all the other institutions : 
; i ' Perosntag 
ratio 
a) aD (i) to ( 
‘i Untverstty of London 2,005 a92 383 
Tingiand 6,071 2761 45-5 
” « Wales 674 600 9-0 
5 Beotland — 2221 1,871 (61-7 
Great Britain (Total) '8,006 4,732 62-8 
Women included in the unde 
(ii) were: 252, 697, 166, 406 an 
1,269 ates ae ea = 
ae om A Sa one nae A Alth a are it 
1990-1 1931-2 19%t-3 1083-4 1084-5 1935-0 1093-7 19378 deed from indicating approximatio 


examination as to the prospecta c 
& public elementary school pupil sve 
reaching a university: that it would be next t 


a! aa him to take wings. 

y way of supplement to this information, th 
Grants Committee publishes a table showing th 
proportion of ‘assisted’ to other full-time students 
this expression implying assistance from outaids 
sources {that is, other than personal and private’ 
namely, scholarships, exhibitions and other award 
and allowances providing wholly or in part for th 
payment of fees. The percentages are: Oxford an 
Cambridge, 44:7; London, 26:4; England, 38-5 


“Wales, 58-8; Scotland, 45:7; total, 41-9. The pe 


centage of assisted women students was 46 ; of men 4( 
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- PROGRESS IN BUILDING RESEARCH 


JROGRESS towards the solution of many building 
probleme is recorded in the annual report for 
188 of the Building Research Board recently sued 
y the Department of Scientific and Industrial 
esearch (London : HM. Stationery Office. 8s. 6d. net). 
ne of those pressing moat urgently for Investagation 
that of sound transmission in buildings, and in this 
here of activity the report claims that the position 
` these inquiries has been very much advanced 
aring the past year. It has bean made clear that 
« buildings with a normal continuous rigid con- 
ruction it is virtually impossible to obtain a higher 
egree of sound insulation between two neighbouring 
earns greater than that obtainable with 9-inch brick 
alls on a concrete floor resting on sound insulators. 
eviewing, therefore, the resulta of experiments in 
x small steel frame building at the Research 
tation, in which various types of construction oan 
ə tested, it is claimed that practical suggestions for 
mstruction to cut down sound tranamiesion can 
aw be advanced. 
Special interest is attached to the work done in 
le preparation of artificial porzolanas. The value 
€ European natural pozzolanas has long been 
mown, the name bemg darived from the volaanic 
«ast from the region of Porxuole which the Romans 
æd in their mortars. These natural earths or 
oleanic tuffs have the ability to combine with lime 
ad thereby to produce a hydraulic set which gave 
» the ancients a cementing material suitable for 
6-walls, aqueducts and the like. A more important 
evelopment is their use with Portland oament 
hich, when used in soils containing sulphate salts, 
affera serious deterioration from chemical attack. 
‘he work of the Research Station has provided the 
ssthod whereby artificial pozxolanas have been 
roduced from certain clays and from refuse from 
1@ Scottiah shale oil industry. Used with cament 
aortar these materials greatly increase ita resistance 
> sulphate attack, but somewhat diminish ite early 
rength. Both naturel and artificial pozzolanas 
ave been included in testa on the corrosion of steel 
mnforcement in concrete piles exposed to sea-water, 


which are being carried out in conjunction with the 
Sea Action Committee of the Institution of Civil 
Engineers. The report notes that the manufacture 
of these materials is now beginning to be undertaken 
by the cement makers. 

The spray method of cleanmg buildings has been 
applied with success and ita efficacy in particular 
circumstances has been the subject of experimental 
investigations. Most noteworthy among the latter 
eens of the Admiralty Screen in Whitehall, 
a Portland stone structure about 150 years old and 
the work of John Adams. Being almost completely 
soot-blackened it offered a severe test of the efficacy 
of the treatment. ; 

A new branch of the work deals with ventilation 
problems, which are especially worthy of study in 
the interests of health and comfort. It 1s a subject 
which has received little attention and not much is 
known. as to the distribution of air in buildings pro-- 
vided with the different mechanical ventilation or 
air-conditioning methods of to-day. The relative 
degree of purity of air supplied by upward or by 
downward ventilation is of considerable i rtance. 
The work in hand is pri directed to the develop- 
ment of methods of testing the efficiency of different 
types of air filter, for with an inefficient filter there 
may, when air is re-circulated, be an scoumulation 
of impurities in the building affected. The extension 
of the work in this section is commended to the 
interest and backing of the organisations concerned. 
With the help of the British Electrical and Allied 
Industries’ Research Association experiments were 
made -posible on the ventilation in a room wh 
warmed by different methods. 3 

Among the new apparatus described in the report 
is a rain gauge, used for experimenta on damp 


‘penetration, which records the amount of ram 


received from different points of the compass. There 
are also described a machine for comparing the 
alippermneas of different types of floor and an ap- 
paratus for measuring the efficiencies of various 
treatments for minimizmg the condensation of 
water on walls. 





a 


RADIO-TELEGRAPHY AND RADIO-TELEPHONY 


'N the Proceedings of the: Wireless Section of the 


As this 
ariod has been notable for steady advance rather 
an outstanding invention, he was faced with two 
am problems (1) where to start and where to finish 
« relating this progress, and (2) what relative im- 
ortance to attach to the numerous branches and 
anifications which together make up the science, 
ct and practice which provide the subject-matter 
such a review. Progress in the science of radio 
«vers advances of knowledge in theory and technique, 


but progress in the art, although dependent on 
progrees in the solence, also depends largely upon 
the commercial application of such improvements as 
may have been made m the past. In addition, the 
commercial aspect of progreses in the art of radio, 
although mainly controlled by economics, is also 
governed by the application of mternational regula- 
tions in the practice of radio communication. Seeing 
that @ new international agreament has recently 
been reached at Cairo, the occasion to discuss the 
effects of the 1938 convention is rtune. 

The recent plenary Internati Conference to 
review the Telecommunications Convention, and 
General Regulations made at Madrid in 1988 was 
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held at Oairo in the spring of 1988. The Conference 
commenced on February 1 and was opened by H.M. 
King Farouk at the Heliopolis Palace Hotel. The 
work of the Conference entailed much stady of the 
business aspecte of telecommunication, including 
telegraph and telephone tariffs, communication pro- 
cedure, traffic routing, and many other factors in 
the art and practice of telecommunication in all ita 
branches. It also included a very important item, 
the revision of the Madrid General Radio OGommuni- 
cations in the light of present-day needs, resulting 
from progress made during the past five years. This 
progress had led to increasing congestion in the 
ether, owing to the tremendous expansion of radio 
services during this period. Of particular importance 
was (a) the growth of aerial transport, of which radio- 
communication in all its forms is a most important 
ancillary service; (b) the ever-insistent demands of 
broadcasting, which have gathered added strength 
from the increasing weight of public opinion and 
political activity; (o) the further development of 
the marine services in all branches, but especially in 
the short-wave trawler telephony and radiogonio- 
metric services. 

The actual modifications made at Cairo, although 
large, were much amaller than expected. These were 
maimly due to the modifications made in the alloce- 
tion of frequencies to the various services, and to 
. the tightening up of tbe regulations in respect to 
the frequency tolerances, attributable to the various 


services they perform. 

The first real allocation of frequencies was made 
at Washington in 1927 and was largely the result 
of experience gained durmg the Great War and 
subsequent years. It was a tentative effort to dis- 
tribute the available cies among the claim- 
ants whose services at that time had begun com- 
paratively recently, namely, radiogoniometry, broad- 
casting, radiotelephony for small shipe, short-wave 


int-to-point services and amateur activities. Th 
allocations thus ap dee were largek 


services, notwithstanding the fact that the types a 
apparatus practicable for these very different vessel 
vary y In size and weight and consequenti: 
in their technical characteristics. At Cairo furthe 
efforte were made to facilitate the solution of th 
problem of the expansion of the aeronautical service 
by specifying exclustve bands of frequencies to th 
various aircraft routes at present in contemplatior 
The addition of the Queen Mary to the mercantil 
marine has been a milestone from the radio engineer’ 
point of view. This ship is designed to meet tb 
special requirements of vessels of her class for whic! 
it will serve as a model. Developments of the direction 
finding services have been continuously taking place 
especially in Adoock direction-finders. The study c 
traffic requirements and the development of enginee: 
Ing and organization methods hand-m-hand hav 
enabled excellant services from an economical poi 
of view between many points on the earth’s surfac 
to be found. Printing telegraph methods employe 
in submarine cable telegraphy are now also employe 
for radio purposes. The approach of the next sunspc 
maximum has enabled the P.O. engineers to providi 
additional plant and aerials so as to meet the antic 
ted adverse conditions such as frequency ‘wobbling 
ionospheric Investigations, Important theoretic: 
and experimental discoveries have been made. MD 
Rickard concludes by discussing vacuum tubes an 
high-frequency cables which can now be constructe 
go as to be semi-flexible. - 


TYOKO AND HIS SEISMOSCOPE 


IMAMURA has recently translated relevant 

. passages concerning the life of Tydk6 and 
his seiamoscope from the Chinese history ‘‘Gcokansyo”’ 
and discusses this very interesting topio?. 

Ty6k5 was born im A.D. 78 m Si-o, Nan-yang _ 
Province, China, during the leter period of the 
Post-Han dynasty, and held during his life several 
important governmental posts including that of the 
director of the Bureau of Almanac and History 
during a.D. 115-121, and a.D. 126-183. He was an 
excellent astronomer and a great literary man, and 
one of his duties besides constructing almanacs and 
writing history was to record the great events which 
happened im the country. About that time, parts of 
China were seismically active, which may account for 
his interest in seismology. He is said to have invented, 
in addition to his seismoscope, an instrument re- 
sembling m some respects the modern theodolite, a 
clock, a tricycle, and a so-called self-flymg bird. 

In the original Chinese hi the seisrnoscope is 
not figured but only deecri J. Milne in his 
“Earthquakes and Other Earth Movements’ recon- 
structed a figure and gave a description. Imamura 


correcta some parts of Milne’s figure and rig! Soa 
and also comments on interpretations by Mr. Wan 
Chan-to and Mr. T. Hagiwara, and on a seismosoop 


‘constructed by himself, 


Tydk0's seismoscope consisted of a pendulu 
device which caused a copper ball to fall out of om 
of eight dragon’s heads into the mouth of a waitin 
toad, according to the direction of the epicentre c 
the shock. Imamura states that the central pille 
was in all probebility an inverted ulum, the 
no record of the earth was by the instr 
ment, that only ons dropped at each earth t 
and fell into the mouth of a toad, eee th 
original description the dimension of the € 
the supporting barrel was given as 8 units. Imamur 
states that the unit mentioned was likely to have bee 
one third of a foot whereas Milne took it to be a foo 

Ty5k6’s seiamoscope, invented in a.D. 132, prol 
ably being the first seismological Instrument, will ran 
equal with his theodolite in scientifle achievemen- 
and points him out as having been a man of geniu 
He died in a.n. 189 at the age of sixty-two years. 

1 Jap. J. Astro. and Geophys., 18, Nos. 2-3 (1939). 
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ELECTRICAL PROGRESS IN 
POLAND 


N the Hlecirical Times of A 3, A. G. Moss 
. describes the rapid and confident way in which 
oland is developing hydro-electric gh schemes 
ithin her boundaries on a long-term is, and hav- 
ag obviously the utmost confidence in the future. In 
reat Britain, on the other hand, the tendency at 
resent seems to be to limit financial forecasta to 
ae next few uncertain months due to possibilities 
E war. 

In a recent tour through Poland, Mr. Mow saw 
% many plans which are being carried out for 
arnessing the various sources of industrial power 
a the country for the benefit of the national economic 
stem. Although primarily an agrigultural country, 
‘oland was the last of the great Europeen powers 
> utilize their native fuel and water-power; but 
shi sesame pear T E h 
as been made and this notwithstanding crippling 
nancial burden which the Polish army and arms 
roduction has, of necessity, laid on the country 
Poland’s power resources consist of great coalfields 
1 the Bilesia, Krakow and Dabrowa regions in the 
suth-west. In addition there is hydro-electric 
ower distributed along the rivers of the 


bese ‘three sources of power might have led, as in 
ther countries, to harmful ial competition 
etween those specially interested in them. In 
"oland it was considered that electrical power was 
ruch the most desirable. 

The Polish Government is therefore considering 
lectrification on a national basis within the next 
sw years. This ta difficulties when we 
emember that nearly 70 per cent of the population 
3 agricultural and lives at a low t standard. 
Yevertheless, in spite of these serious difficulties, it 
s going ahead very energetically with this end in 
iow. 


In some parts of south Poland, natural gas is 
apped straight from fields into the home at a very 
ow cost to the consumer. In some cases, street 
amps are left on all day as it is cheaper to let tham 
urn than to pay a man to put them out. Considered 
rom the national point of view, the Government has 
cided that electricity is the most economical 
asthod to use. In an official document published in 
Varsaw a few weeks ago it is stated ‘The Polish 
tepublic and the Polish Government fully realize 
hat backwardness in electrification must be made 
‘ood. in the very near future in order to enable due 
srogreas to be made by the whole economic life of 
he country”. 

The average increase in the electrical output 
‘ver the last six years amounts to nearly forty 
ver cent. In Belgium the oorrespondmg percentage 
3 88, and in France 22. It has to be remembered 
bat Poland only recovered its present indepen- 
ence in .1919, and spent the next two years de- 


ading it. This increased demand for 
as necessitated large-scale extensions to the 
*olish -tension zone grid and also the 


onstruction of a considerable number of new electric 
ower stations. 
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SCIENCE NEWS A CENTURY AGO 


Daguerre's Discovery Described 

On August 19, 1839, Arago at a meeting of the 
Paris Academy of Sciences ‘in the of a 
crowded audience, which had beei the doors of 
the Institute three hours before the commencement 
Se ee ee ee 
invention, which has now, as you are all aware, 
exhibited by way of Specimens, M. Arago began by 
capitulatmg the disooveries—or rather hints towards 
discoveries, of former chemists ; he afterwards dwelt 
upon the progressive experiments of M. Niepoe since 
carried out by M. Daguerre. . . .” After dealing 
with Daguerre’s process Arago proceeded. ‘to specu- 
late upon the improvements which this beautiful 
application of optics was capable. . . . The ques- 
tion arose, too, whether it will be possible to take 
portraits by this method. M. Arago was disposed 
to answer in the affirmative. 

“In physics, M. Arago indicated some of the more 
immediate applications of Daguerreoctype. . . . He 
Instanced some of the complex phenomens exhibited 
by the solar spectrum. We know, for example, that 
the different coloured rays are separated by black 
transversal lines, iIndicatmg the absence of theese rays 
at certain parts; and the question arises whether 
there are also similar interruptions in the continuity 
of the chemical rays ? M. Arago proposes as a simple 
solution of this question, to expose one of M. 
Daguerre’s prepared plates to the action of a spec- 
trum; an experiment which will prove whether the 
action of these rays is continuous or interrupted by 
blank spaces” (Athenaum, Aug. 24, 1889). 


Completion of Pulkowa Observatory 

THE earliest observatory in’ Russia was built at 
St. Petersburg in 1725, under the auspices of Peter 
the Great, and the French astronomer J. N. Delisle 
(1688-1768) was made director. This observatory 
was burnt down m 1747, but though recofistructed 
it remained of minor importance. In 1827 the 
Academy of Sciences put forward the idea of a new 
central observatory and three years later the Emperor 
Nicholas declared through his minister, ‘‘that the 
honour of the country appeared to him to demand 
the establishment, near the capital, of a new astro- 
nomical observatory, conformable to the actual state 
of the science, and capable of contributing to ite 
ulterior advancement.’ A site was at Pulkowa, 
about twelve miles south-west of St. Petersburg, and 
Fredrick Georg Wilhelm Struve (1793-1864), the 
director of the Dorpat Observatory, was appointed 
to superintend the erection of the obeervatory. ‘The 
design. of the establishment was upon a scale of un- 
precedented magnificence. The foundation stone of 
the building was laid on the 2ist of June 1885, 
and it was completed on the 19th of August 
1839” (Grant). The instrumenta installed included 
& vertical cirole and a transit instrument by Ertel, 
of Munich, a meridian circle and a pri vertical 
telescope by the Repsolds, of urg, and an 
equatorial telescope by Merg and Mahler, of Munich. 
Struve began his observations in tember, having 
among his earliest assistants his son and O. A. F. 
Peters (1806-80). From its formation the Observatory 
took & lead in the exact measurements relating to 
the motion of the earth and the positions of the 
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eset stars, and it was once called “the astron- 
ical capital of the world”. The elder Struve re- 
tiring in 1861, he was succeeded in the directorship 
by his son-Otto Wilhelm von Struve (1819-1905) 
and among his successors have been Theodor 
Alexandrovitech Bredichm (1831-1904) and Johan 
Oscar Backhmd (1846-1916). 
The British Association at Birmingham 

Ownpsa to the Chartist riots in Bi 
July 1839, Poi ee ae 
of holding the meeting of the British Association, 
but the meeting took place and was successful On 
August 24 the correspondent of the Athenanwn wrote : 
“Many circumstances combined to throw a gloom 
over the opening of the Birmingham seesion of the 
British Association. The recent disturbances had 
rendered ib doubtful whether the meeting might not 
be adjourned to another time and place; foreigners 
were alarmed by the exaggerated accounts of the 
riots; and the members of the Local Committee, 
having their attention engaged by the exciting eventa 
around them, could not bestow much of their time 
in tions for the reception of the Association. 
=a id peice the circumstances, it was 
that their arrangements were so perfect as we foun 
them. Many members, however, were disappointed 
at the very limited number of manufactories 
to general inspection ; and it was thought to be most 
‘strange, pare oE eee ee E ao 
one of the great engineering establishments, for 
which Bi is so renowned, were found m the 
list. The Local Committee, however, and all who 
aided them, deserve great credit for their exertions 
in oollectmg together the ‘Illustrations of Manu- 
factures, Inventions and Models’.”’ 


APPOINTMENTS VACANT 


AYFIICATIONS are invited for the following appointments, on or 
before the dates mentioned : 


LBOTURNE IX MBCHANIGAL ENGINMBRING at the Hull, Municipal 
Director of Hdnoation, 


Technical 
(August 2%). 
In Bovawy—The Secretary, King’s Oollege, Strand, 


Demo 

WOE CA 26). 

raise mall a ha xb PO ene ary Pe ee 
Secretary of State (B perils Ae Sey Aaa House, Kings- 
way, W.02 (Auguss 28 

wip a peee Ee En eer a ee ere 
BabooL, The Searetary B/OA), Board of Hdnoation, 
Alexandra House, Kingsway, W. (August £8). 

A Bor Ovi A JUNIOR Benawi 


Ax Assisramt I, m the staff for Researob-—~The 
Supply, Adelphi, W.O.8 (quoting Appts. No. OS/8.H.8) (August 31 

ASSIFtAN?T Prormmox oF SOCIOLOGY in the Fuad ol Awal Univer- 
atty—The Dean of the Faculty of Aris, Gisa, Higypt 


AND 


TATERIKiRY Ieveertiaatcox OFricgr under the Ad Beheme 
for the Mimustry of Agnmoultare— ; , Leeds 
ae Borveyors’ Institution, 

12 
Great George Street, 8.W.1 30). 

LECTURER my Prreloiogy—The Registrar, Municipal Collage, 

Porteamouth i 
Ugande and ees e 
toe Colonia han, 971 (auaina 

Se eee ee sod ee Bee 
Malaya—The Orown na for the Onia 
(quoting M/5765). 


REPORTS AND OTHER 
PUBLICATIONS " 


(net included in the monthly Books Gwp pemet) 
Great Britain and Ireland 


Bubber in OChemioal By Dr. Henry P. Stevens and 
W. B. Donald. Pp. iv-4-68+15 : British Rubber 
Pobhoitty dseocation.) Free. {118 
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THE BASIS OF LEADERSHIP 


O more fundamental question is raised in 

Sir Arthur Balters stimulating book 
“Becurity : can we retrieve it?” than that of 
the selection and training of leaders in our demo- 
cratic systems. Many of the dangers to which we 
are exposed at the present time, he maintains, are 
the result of defective leadership and not of 
inherent defects in our democratic institutions. 
We cannot assume too readily with Prof. White- 
head that the problem is not that of producing 
great men but of creating great societies, for 
the great society will put up the men for the 
occasion. 

The present testing time for democracy is forcing 
us to realize that the two problems are linked 
inseparably. The question of educating for 
democracy involves the problems of selection and 
training for the ever more arduous duties and 
responsibilities which the growing complexity of the 
modern State is forcing upon the administrator and 
statesman. If we have to consider education for 
citizenship in the sense that the efficient functioning 
of a democratic system depends upon an intelligent 
and educated electorate capable of taking inde- 
pendent and unprejudiced views, we have equally 
to consider it in the sense of providing training 
which will fit men and women for the many posta 
in local and central government which under a 
democracy demand wise judgment, respect for 
human personality, impartiality and a sense of 
justice and human values. 

The future of democracy may well depend on 
whether if can put up leaders of the requisite 
calibre alike in municipal or national affairs, free 
fom party prejudices and capable of taking 
long views and resolute action. We are being 
jriven to oonsider again the Platonic view of 


~~ 


education—-whether, in fact, our system of 
education should not inolude some special pro- 
vision and training for those destined to oarry the 
responsibilities of leadership and administration. 
The question of & ruling class has once again to be 
faced fairly and dispassionately. 

This is the central problem which Mr. J. M. 
Murry has raised in a stimulating little book 
recently published*, and he insista on the necessity 
of a moral basis for leadership. It is indeed to the 
separation of religion from the social tradition of 
Christianity and the acceptance of the complete 
secularization of society that he attributes a large 
measure of responsibility for the dangers and 
difficulties which confront us to-day. There is a 
striking parallel between the abserption of the 
Puritan in private religious observances and its 
consequences, and the absorption of scientific 
workers in their own special branch of knowledge 
and their neglect of, or indifference to, the social 
consequences of their work Both alike impoverish 
and cramp man’s capacities and experience. Mr. 
Murry makes a passionate attack on the depart- 
mentalization of life from the religious side, an 
attack which should assist as much in bringing 
science and religion and ethics into that harmony 
80 essential for man to regain his control over events 
as do the increasing efforts of leading men of science 
themselves to raise their fellows to a sense of their 
social and moral responsibilities, of which Sir 
William Bragg’s Pilgrim Trust Lecture before the 
United States National Academy of Sciences pro- 
vides a recent admirable illustration. 


Mr. Murry argues that, broadly speaking, 
there are two educational systems in Great 


“The Price of Leadership. By John Middleton Murry. Pp. 100. 
(London: Stindent Chratian Movement Prem, 1989.) Ss. net. 
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Britain. The first includes the education of the 
alamentary school, that of the secondary school 
and finally university education, mainly scientific 
or technical. The second system, which begins with 
the preparatory sohool, and is followed by the public 
school and then by the university, leads to positions 
which can only be adequately described as those of 
the ruling class. Roughly it is true that the ruling 
class in the main receives a type of education 
entirely different from that of the rest of the people, 
and whereas the first system is almost exclusively 
an intellectual system, in the second intellectual 
values are definitely subordinated to training in 
character. 

Mr. Murry considers that however lop-sided 
the public school system of values may be, it is 
much more realistic and effective than the system 
of values which prevails through elementary and 
secondary education, and that the insistence on 
ita codes and traditions as more importent than 
mere intellectual distinction makes for s real social 
ooherence. He is accordingly concerned that we 
should attempt to preserve ite virtues and to inoor- 
porate the public schools into the State system in a 
way that would render them no longer the preserve 
of the rich. He would achieve this either by bodily 
incorporating them into the State educational 
system and by drafting off to them boys who 
showed proof of a generalized rather than a 
specialized intelligence, or by founding at least 
two dozen State public schools which should take 
over the boy as completely as he is taken over by 
the existing public schools but should set them- 
selyes much more determinedly to discover the 
boy’s real aptitudes. 

The fundamental premiss in Mr. Murry’s 
argument is that we should recognize both the 
existence and necessity in a democracy of a ruling 
class, and concern ourselves with the education 
by which a ruling class is formed. The necessity 
for a olass.of men educated and trained for 
administration is widely recognized in industry 
to-day, where the future of large-scale industrial 
combines and of the publio utility corporation may 
well depend upon ite solution, and less widely in 
modern society generally. The idea is inherent in 
the many discussions which have taken place in 
the last twenty years regarding the place of the 
scientific or technical expert in administration, and 
in such reports as that of the Departmental Com- 
mittee on the Qualifications, Recruitment, Traming 
and Promotion of Local Government Officers. 

None the less, even those who are most alive 
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to the social implications of the industrial combine 
of the public utility company are frequently blind 
to what is involved in the provision of leadership, 
and the reception given to the report on recruit- 
ment of local government officers indicates how 
far we yet are from appreciation of what is involved 
even in training for local administration. 

This position is doubly dangerous. It under- 
mines the efficiency of democracy by making it 
more difficult to: secure and operate the regional 
planning of services such as health, transport, 
water supply, eto., which are becoming more 
essential in the general interest and may be vital 
as defensive measures Mm war time. Moreover, it 
hinders the dinking of social privilege and social 
responsibility which has been so marked a charao- 
teristic of the development of the democratic 
system in Great Britain, and is more than ever 
essential if respect for human personality is to be 
preserved in the face of totalitarianism. 

Mr. Murry indeed writes scathingly of many 
who profeas to be leaders of democracy, and he 
demands clear and fundamental thinking on the 
two-party system and democracy as a whole to- 
day. What he is concerned to find is a system of 
education which will provide, not merely technic- 
ally competent leaders, but also leaders who will 
safeguard for us the great values we have inherited. 
It is this view of life a8 a whole, in which moral 
and ethical no leas than social, scientific, technical 
and artistic elements are respected and blended 
that leads him to place his main emphasis on the 
recognition by Christianity of its social relations 
and implications. | 

Already in other countries a new ruling class is 
coming into being, and the need in Great Britain is 
immediate. The character of the State is deter- 
mined by the conception of ita social responsibilities 
held by the ruling class. It can select, and under 
totalitarian impulses it does select, the elements 
of man’s lower nature for embodiment in the 
character and purpose of the whole social order. 
Under Christian impulses it can equally reconstruct 
the State to serve the highest ideals of which 
humanity is capable. The choice made by the 
ruling class is determined by the training given to 
the minds of its members in the schools. 

Mr. Murry asserts that the acceptance in Great 
Britain of State action solely as a ohannel of 
personal advantage without any philosophical o1 
religious conception of the State as represantative 
of the higher selves of man to whom duties are 
primarily owed, has left the moral initiative in 
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Europe to the new totalitarian nations. The oon- 
ception of the State as the instrument by which a 
democratic society is educated to the knowledge 
of its own nature and purpose is, however, 4 
Christian conception, and Mr. Murry olinches his 
argument by contending that the religious basis 
of social life at which he aims can be realized in 
the schools, and was realized by Dr. Arnold and 
others. Moreover, when the new industrialista 
entered the ruling class, they found that indi- 
vidualistio morality was insufficient, and from 
their ranks came the leaders of ẹ new movement 
towards a social religion able to meet Marxian 
materialistas on their own ground. 

For Mr. Murry democracy cannot exist without 
Christianity. Unleas democracy is constantly 
revivified by the regeneration of its mdividual 
members by Christian education, it must de- 
generate into totalitarianism. Either the individual 
must learn to conquer his lower self and attain 
his true personality as a citizen of a Christian 
society, or the democratic State, abandoned to be 
the instrument of the lower selves of ita members, 
will enforce upon him a uniformity which is 
destructive of his whole personality. “A modern 
industrial and democratic society by reason of its 
economic complexity, cannot suffer itself to 
become anarchioal. If it is not permitted to 
develop creatively into a Christian society it must 
become & totalitarian tyranny.” Like Sir Cyril 
Norwood in his suggestive addreas last year on 
the relevanoe of Christianity in the modern world 
at the conference for young public schoolmasters, 
he claims that national education should be 
frankly based on Christianity conceived broadly 
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in terms of the spiritual values of truth, beauty, 
and goodness—values which are increased by 
being shared. 

With very much in Mr. Morry’s argument 
scientific workers will find themselves in real 
sympathy. They are profoundly concerned with 
all that makes for the maintenance of freedom of 
thought, of speech and of investigation and the 
preservation of spiritual values. Respect for 
human personality should be as cardinal a principle 
with them as loyalty to the truth and disinterested 
search for the facts. In their growing concern for 
the social consequences of their work they are oon- 
scious that, as Sir William Bragg pointed out, in 
his Pilgrim Trust Lecture, the spirit in which 
knowledge is sought and the manner in which it 
is used may be more important than knowledge 
iteelf. They themselves have to supply the natural 
knowledge for a solution of the problems of society, 
and help in ita application. Their effectiveness 
depends equally, however, on their moral inflpence, 
on the devotion, wisdom and good will which they 
bring to their task. They may well be grateful to 
Mr. Murry for the olarity with which he displays 
the moral issues, for the force of his challenge to 
discard cant about democracy and to think out 
all that is involved in the training and selection of 
leaders for democracy not merely as we know it 
to-day, but as it might be in an ideal society. Nor 
should they forget that such fundamental thinking 
will point the way for them to make their own 
contribution to leadership and to secure the more 
effective utilization: in the service of*the com- 
munity of the knowledge already available and 
increasingly being placed at ita disposal. 


STATE-CRAFT AND MEDICINE 


The Building of a Nation’s Health 

By Sir George Newman. Pp. xiv-++ 479+ 8 plates. 
(London: Macmillan and Co., Ltd., 1939.) 21s. 
net. 


IR GEORGE NEWMAN, until recently Chief 
Medical Officer of the Ministry of Health 
and of the Board of Education, in a preface to 
his latest work, entitled ‘The Building of a Nation’s 
Health’’, states that he intends it to be a “‘ 
record of how statecraft and medical knowledge 
took council together at the opening of a new 
epoch of preventive medicine”. From one point 
of view this admirably describes the task which 


the author has so exoellently performed. The 
responsibility for building and maintaining health 
in Great Britain may be said to be shared between 
the medical profeasion, the State, and the indi- 
vidual citizen. The part of the last named, though 
It is of essential importance and though it may 
even be obscured by some activities of the other 
two agencies, is not dealt with in Sir George 
Newman’s book. This is legitimate, for the 
responsibility of the individual for his own health, 
and therefore to some extent for the common 


‘health, is somewhat apart from that of those 


other agencies, and may well be approached from 
a different angle and separately described or 
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enforced. The responsibility of the State and of 
the medical profeesion cannot, however, be so 
dissevered ; and, indeed, one of the main features 
of Sir George’s book is the clearness with which it 
brings out, and the force with which it emphasizes 
the unity of the field of medicine, and the need 
for the Intimate co-operation of various bodies of 
persons within the wider field of health. This 
leads one even to hope that the phrase “‘preventive 
medicine’, however oonvenient when carefully 
used, may be abandoned wherever possible, and 
the phrase “the preventive aspects of medicine” 
used in its stead. For “preventive medicine” 
cannot be separated either from “curative medi- 
cine” on one hand or from “constructive medicine” 
on the other. It is false to regard the State 
as being concerned with prevention and the 
medical profession with cure, or one class of 
medical practitioner as dealing with the 
former and another clasa with the latter. These 
are merely aspects, and not very clearly defined 
ones at that, of something which is edasentially a 
unit. 

It is but ttle more than a century since the 
State began to realize ita responsibility for the 
public health and actively to exercise ita functions 
in relation thereto. During that century, and 
especially during the last thirty-five years or so, 
it has taken s constantly widening and more 
serious View of these responsibilities and functions. 
It was at first concerned, and is still perhaps 
primarily concerned, with environmental factors 
and the control of epidemio disease; but it is 
now enlarging its conception even of these so that 
the nutrition of the people and the opportunities 
for physical exercise and training are now regarded 
as its business. Further it has interested itself in 
‘the better education, regulation, and organization 
of the medical profession, and of ancillary health 
workers, so that their services may be more easily 
available for the public and more effective when 
used. It has brought medical advice and treatment 
withm the means not only of the very poor but 
also of every worker, and has provided medical 
attention for other classes of the population and for 
certain abnormal conditions or diseases of more than 
ordinary communal importance. It is the whole 
of this field which Sir George Newman surveys in 
his book. No other person could have done it go 
appropriately, so comprehensively, or so well. It 
is not only that he has held positions in the 
public service which have afforded him unrivalled 
opportunities for knowing or observing almoat 
every movement in this extensive sphere, but that 
he himself, in those positions, has been a motive, 
a controlling, or a directive force during twenty- 
five years or more of official life. Moreover the 
interested publio has long recognized, through his 
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series of annual reporte as Chief Medical Officer to 
the two Government Departments most concerned 
with health matters in England and Wales and 
through his other writings, that he has a faculty 
of marshalling and setting out his material, and 
of attractive statement of facta and expreasion of 
ideas and opmions which add to the value of what 
he has to say and commend it to his readers. All 
these qualities are evident in his latest book, which, 
though it is to be hoped that it is not his last, may 
be regarded as his most important contribution to 
an understanding and appreciation of the national 
movement towards health with which he has been 
associated. 

Very properly, and with evident deliberation, 
Sir George Newman places the medical profession 
in the forefront of the picture. He traces ita 
governance and regulation through the Medical 
Acta and the General Medical Council, expounds 
recent movements and the new spirit in medical 
education, and discusses the status, duties, and 
privileges of medical officers and private practi- 
tioners in relation to communal requirements and 
public authorities. “Nothing is more remarkable,” 
he says, “in the history of the publio medical 
service in Britain, than the great and continuing 
contribution made by the medical practitioner.” 
The delay by the State in making use of these 
contributions cannot fail to be noted. There is a 
lag between the acquirement of knowledge by 
research and the application of this knowledge in 
actual medical practice. There is a further lag 
between this application and the action of the 
State towards making it more easily and widely 
available. This is natural enough, and may even 
be advantageous, provided the lag is not too great, 
and that it is not due to professional negligence, 
obstruction, or claims to the sole occupancy of 
fields which are not wholly medical. 

Next in importance to medical work and in- 
fluence in the building of the nation’s health has 
been that of voluntary societies and movements. 
This is shown in almost all the chapters in which 
the various public health services are surveyed. 
Thirdly comes the influence of certain great per- 
sonalities, both medical and lay, to whose initiative 
and activities the author pays tribute. It is well 
that the public should be reminded of these men 
and informed, even though very succinctly, of 
their life and work. There are portraits of some: 
Sir John Simon, Medical Officer of Health, City 
of London, 1848-35; Sir Donald Macalister ; Sir 
William Osler; Sir Robert Philip; and Sir 
Robert Morant. Sir George Newman’s book is 
alike an interesting history, a guide to the prin- 
ciples which should influence future developments, 
and a work of reference. The volume should be 
welcomed as one of much importance and value. 
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THE THEORY 


An Introduction to the Theory of Numbers 
By Prof. G. M. Hardy and Prof. E. M. Wright. 
Pp. xvi+404. (Oxford: Clarendon Prees; Lon- 
don: Oxford University Press, 1938.) 25s. net. ` 


"TBE theory of numbers has an appeal to 
general interest, not shared by other branches 
of mathematics, in that most of the great unsolved 
problems ‘of the subject are formulated in terms 
intelligible to everybody. There must be many 
people of limited mathematical attainmente who 
have felt attracted to the subject, but whose 
interest has died away for the want of just such a 
book as this to stimulate it. 

The point of view from which the book is written 
can best be described in the authora’ own words. 


“Tt is not in any sense (as an expert can see by 
reading the table of contents) a systematic treatise 
on the theory of numbers. It does not even 
contain a fully reasoned acoount of any one side 
of that many sided theory, but is an introduction, 
or a series of introductions, to almost all of these 
sides in turn. We say something about each of a 
number of subjects which are not usually com- 
bined in a single volume, and about some which 


are not always regarded as forming part of the 
theory of numbers at all... . Wo have often 


allowed our nal mteresta to decide our pro- 
gramme, and have selected subjects leas because 
of their importance (though most of them are 
important enough) than because we found them 
congenial and because other writers have left us 
something to aay.” 

There can be no doubt that the authors have 
carried out their programme with marked success. 
In spite of their modest disclaimer, the book is 
really as systematic as any elementary account of 
so extensive a subject can be, or ought to be. It 
presupposes, for the most part, no more know- 
ledge of mathematics than is possessed by a first- 
year university student, and yet it introduces the 
reader to almost all branches of the theory of 
numbers, including some which have only been 
developed- in recent times. Naturally, in some 
branches, the deeper results have to be stated 
without proof; but the book does cantain proofs 
of practically all theorems that are genuinely 
elementary (using the word in ita non-technical 
sense). Mathematicians of all kinds will find the 
book pleasant and stimulating reading, and even 
experts on the theory of numbers will find that 
the authors have something new to say on many 
of the topics they have selected... 

The selection of topics, and the general approach 
to the subject, have a alight analytical bias, as 
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will be seen from the list of contents. The reader 
is introduced at the outset to the O, o and ~ 
notation of modern analysis, and later to the 
notions of ‘almost all integers’, ‘sets of measure 
zero’, and ‘uniform distribution’. 

Each chapter is a model of olear exposition, 
and the notes at the ends of the chapters, with 
their references and suggestions for further reading, 
are invaluable. The only points in the book which 
the reviewer feels any inclination to criticize are 
(1) the section on mtegral quaternions, where the 
exposition of Dickson has been preferred to the 
more elegant theory of Hurwitz ; (2) the definition 
of a convex area, which is obscured by the mention 
of & convex curve (a convex area or body is a 
much simpler thing than a curve, let alone a 
simple, closed, continuous curve) ; (3) the absence 
of an explicit theorem on the existenoe of primitive 
roots (mod p). 

The printing is excellent, and has not that 
squashed appearance which is such a common 
fault of present-day English mathematioal printing. 

In the following summary of the contents, 
chapters which deal with the same side of the 
subject are grouped together. 

Chapters i, ii, xxii (first half): the series 
of primes. A fairly complete account of what 
is known and what is conjectured about the 
distribution of the primes, with proofs where these 
are of an elementary character. 

Chapters v, vi, vii, viii: congruences. The 
classical elamenta of the theory of numbers. 

Chapters iv, ix, x, xi, xxiii: Diophantine approxi- 
mation. Accounts are given of decimals and con- 
tinued fractions, proofs of the transcendence of e 
and x, and three proofs of Kronecker’s theorem. 

Chapters xii, xiii, xiv, xv: quadratio fields. A 
few particular fields are treated, and the field 
k(/ — 3) is used to prove the insolubility of the 
equation 2* + y? = z? (xyz + 0). 

Chapters xvi, xvii, xviii, xxii (second half): 
arithmetical functions. The formal properties of 
various arithmetical functions are considered, 
together with the associated Dirichlet series, also 
the order of magnitude, average order of magnitude, 
and normal order of magnitude of some of them. 

Chapters xix, xx, xxi: additive theory. One 
chapter is devoted to partitions, one to repre- 
sentations by two or four squares, and one to 
Waring’s problem. The chapter on partitions is 
one of the most attractive in the book. 

Chapters ii, xxiv: geometry of numbers. 
Minkowaki’s theorems on lattices and _ linear 
forms. H. DAVENPORT. 


STATISTICAL MECHANICS: 


The Principles of Statistical Mechanics 


By Prof. Richard C. Tolman. (international 
Series of Monographs on Physics.) Pp. xix+ 662. 
(Oxford: Clarendon Preas; London: Oxford 
University Press, 1988.) 40s. net. 


NoT so long ago, statistical mechanics was 

almost synonymous with the somewhat 
arid topio of the dynamical theory of gases, but 
the development of the quantum theory has vastly 
increased the number of subjecta which can be 
treated by statistical methods. Nowadays statis- 
tical mechanics deals with the properties of matter 
in its widest sense, and there has been a steady 
stream of books concerned with the applications. 
But although the great development of the subject 
has been mainly due to the success of the quantum 
theory in dealing with the interactions of atoms 
and to the introduction of the Fermi-Dirac 
and Kimstein-Bose distribution functions, yet the 
repercussions upon the foundations of statistical 
mechanics have been not leas important. So far 
this part of the theory has been almost completely 
neglected ; Prof. Tolman’s important book is 
meant to fill this gap, and it leaves off where most 
books begin. The word ‘“‘principles’’ in the title 
of the book does not mean that the book is an 
introduction to the subject—far from it—but that 
_ it is concerned with the logical development of the 
fundamental principles. 

The sthdent of the foundations of statistical 
mechanics has always been in a rather difficult 
position. The subject is by no means an easy one, 
and the presentations given in the classic treatises 
differ so widely that it requires profound thinking 
to be able to see that they refer to the same 
subject. Further, there is no systematic aocount 
of the foundations of quantal statistical mechanice 
(the topic is dismissed in a few pages in the 
modern treatises on the applications), and the 
student usually gives up the task of reconciling 
the various accounts and contenta himself with 
learning to use the distribution laws and to 
calculate partition functions. 

Of the various possible ways of developing the 
subject, Prof. Tolman adopts that favoured by 
Gibbs, and discusses the properties of ensembles 
of systems. This haa the advantage that the 
treatment of quantal statistical mechanics is 
analogous to that of classical statistical mechanics ; 
indeed in the book the classical theory is given m 
Chapters i-vi and the quantal treatment in 
Chapters vii-xii, corresponding chapters having 


NATURE 


AUGUST 26, 1939, vor 144 


ANCIENT AND MODERN 


almost identical titles. Now, although Gibba’s 
method is most satisfying to pure mathematicians 
in that all the necessary assumptions can be very 
easily introduced and the whole theory developed 
in a very logical manner, yet it has always seamed 
to many physicists to lack that physical plausibility 
which gives a feeling of life to a subject. Gibbs 
himself gives to the not too inquiring reader the 
feeling that statistical mechanics is not concerned 
with real things. For example, the only justifice- 
tion which Gibbs gives when introducing the 
canonical distribution (“Elementary Principles 
in Statistical Mechanics’, p. 33) is that this 
distribution “seems to represent the most simple 
case conceivable, since it has the property that 
when the system consists of parta with separate 
energies, the laws of the distribution in phase of 
the separate parta are of the same nature—a 
property which enormously simplifies the dis- 
cussion, and is the foundation of extremely 
important relations to thermodynamics”. He 
does indeed show later on, almost at the end 
of the book, that the familiar thermodynamic 
equations can be derived from his statistical 
mechanics, but to many physicista this is very 
like putting the cart before the horse; they feel 
that a better procedure is to put thermodynamics 
right in the forefront of the theory and to deduce 
the statistical temperature and entropy in as direct 
& manner as possible. This method of exposition, 
however, often loses much of ita force because the 
empirical temperature is taken as an intuitive idea 
instead of being defined thermodynamically as a 
fanction of the state of a body which is the same 


‘for all bodies in thermal equilibrium with one 


another. In the reviewer’s opinion, the ideal 
exposition would be one in which this latter 
more physical approach is introduced at the 
beginning, while Gibbs’s method is used for the 
subsequent developments. 

Those of the ‘physical’ school of thought will 
feel regret that Prof. Tolman has chosen to follow 
Gibbs, but it will be regret tempered by pleasure 
in that Prof. Tolman’s exposition goes a long way 
towards removing many of the objections to the 
method. As one example of this we may quote 
the full discussion of the relation between the 
canonical and the micro-canonical ensembles and 
of the justification for using the canonical ensemble. 
The plan of the book is as follows. Part 1 deals 
with the classical theory, and, after chapters on 
the Hamiltonian theory of general dynamics and 
on statistical ensembles, the Maxwell distribution 
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aw is derived and Boltzmann’s H-theorem is 
wroved. The discussion of the latter’ topic is much 
nore detailed and precise than is usually given. 

Part 2, on the quantal statistical mechanics, is the 
nost important part of the book. It is, however, 
marred, in the reviewer's opinion, by the inclusion 
f an exposition of quantum mechanics occupying 
about 150 pages. Moet of this is quite irrelevant, 
reaks the continuity of the book and expands it 
ato a volume which is too bulky. There would 
verhaps have been a good deal to say for the 
molusion of some general theory starting from a 
airly advanced point, since some of the results 
aquired are not readily available in a convenient 
orm, but discussions of such topics as one- 
timensional collisions and the hydrogen atom are 
juite out of place. The writer of a book such as 
his must assume that his readers are well versed 
a the elements of quantum mechanics and, in all 


GROWING-POINTS OF 


Che Chemistry of the Carbon Compounds 
3y Victor von Richter. Edited by the late Prof. 


tichard Anschütz. Vol. 2: The Alioyclic Com- . 


eounds and Natural Products. Translated from 
he twelfth German edition (compiled by Prof. A. 
sutenandt, Dr. M. Lipp, Dr. K. Niederländer, 
rof. F. Reindel and Dr. F. Rochussen) and 
evised by T. W. J. Taylor and Dr. A. F. Millidge. 
"hird edition. Pp. xiii+656. (Amsterdam: N.V. 
Jitgevers-Maatachappij ‘Elsevier’, 
[* his introduction, Mr. Taylor explains that this 

book is a translation and revision of the first 
sart of volume 2 of the twelfth edition of Richter- 
Anschiity.’s ‘Chemie der Kohlenstoffverbindungen’’, 
he German original of which appeared in 1935. 
"he closely related flelds of work here selected for 
ceatment are of the first importance in modern 
rganic chemistry. Section A, comprising about 
50 pages, deals with alicyclic compounds, and 
iscusses in the first instance such fundamental 
1atters as the formation and stability of ring 
tructures, ring transitions, and general methods 
f preparing alicyclic compounds. The detailed 
onsideration of monocyclic compounds is then 
aken up, ranging systematically from the cyclo- 
copane group to compounds containing 34 carbon 
toms in the ring. The succeeding description of 
olynuclear alicyclic compounds embraces rings 
{rectly united and those separated by a chain, 
‘irane structures, condensed cyclio systems, and 
widged rings. Terpenes and resins are then 
sated under the headings of olefinic terpenes, 
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probability, in the more advanoed theory also. If 
they are not, they will find the going rather heavy. 
As in Part 1, the main objecta are the derivation 
of the distribution functions and the proof of the 
H-theorem. Part 3 deals with the relation of 
statistical mechanics and thermodynamics. 

The book has been most carefully and, for the 
most part, well ‘written, but the reviewer found 
himself sometimes fogged by the wealth of explana- 
tion. In dealing with a difficult subject, it is by 
no means easy to know how much explanation to 
give, since over-exposition is almost as bad as 
under-exposition, but the book would probably 
be improved by being shortened. It is, however, a 
valuable addition to the literature, and will be 
indispensable to those who wish to understand the 
principles of statistical mechanics, especially of 
quantal statistical mechanics. 

A. H. W. 


ORGANIC CHEMISTRY 


monocyolio terpenes, bicyclic terpenes, and sesqui- 
terpenes and polyterpenes. 

Section B, comprising the reat of the book, is 
devoted to the successive consideration of various 
classes of important naturally occurring com- 
pounds, including glycosides, tannins, lichen acids, 
the active principles of the peppers, natural 
colouring matters, nitrogen-free poisons, sterols, 
bile acids and scymnol, vitamins, and hormones. 

In the preparation of this valuable edition the 
original authors revised their contributions to the 
German edition, and the English translation was 
subjected to a final revision by Mr. Taylor and 
Dr. Millidge, with assistance from Prof. A. R. Todd, 
Dr. 8. G. P. Plant, and others. The result is a 
reliable and surprisingly detailed and up-to-date 
acoount of a vast and ever-growing region of 
organio chemistry. So far as the reviewer has put 
the text to the proof, the important advances of 
the last few years in these many fruitful fields of 
endeavour find here an admirable presentation. 
As a compact and yet comprehensive work of 
reference the volume will be of outstanding value 
to specialists and research workers in the many 
subjects of which it treats. The continued 
references to the Zentralblak which formed a 
somewhat irritating feature of earher editions of 
Richter-Anschiitz have been happily replaced by 
direct references to the original papers, including 
the names of the authors. The text and formula 
are well printed, and there is a good subject index 
of fifty pages. JOHN Ragan. 
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THE MORPHOLOGY OF THE FLOWER 


Floral Morphology 

A New Outlook with Special Reference to the 
Interpretation of the Gynmceum. By E. R. 
Saunders. Vol. 2. Pp. xiv+133-600+-vii. (Cam- 
bridge: W. Heffer and Sons, Ltd., 1939.) 10s. 6d. 
net. 


HE first volume of Miss Saunders’s review 

and summary of her studies on floral 
morphology was published in 1937 and was re- 
viewed in NATURE of July 24, 1937, p. 182. The 
second volume is much larger in size and higher 
in price. Its pagination continues from that of 
volume one. 

In the first volume the author outlined the 
essential structure of the flower and explained the 
theory of carpel polymorphism. This, with various 
consequences of its acceptance, was exemplified by 
details of a limited number of families (thirty-nine) 
and selected genera within the families. The general 
aim was “to serve as & guide to the study of types 
in the laboratory”. 

The second volume brings the number of 
families described up to 190, that is, the vast 
majority of families of Angiosperms are con- 
sidered in greater or less detail. The families 
were, in the first volume, arranged in a 
sequence adapted to a scheme of laboratory 
work; in the second volume the arrangement 
is more taxonomic. The taxonomist would 
have preferred that the sequence throughout 
had been asccording to one of the widely 
recognized taxonomic classifications. The in- 
clusion of what appears to be a very adequate 
index largely recompenses for the peculiarities of 
arrangement. 

Miss Saunders has, since 1923, published a large 
number of papers dealing with floral morphology 
and especially with that of the gynwcium. She 
has emphasized the relation of the vascular ground- 
plan to the floral ground-plan. The fundamental 
principles of her interpretations are briefly re- 
capitulated in a two-page introduction to the 
present volume, 

Typically and most simply a single vascular 
bundle turns out from the central cylinder of 
the axis, traverses the cortex, and is continued 
into the corresponding floral member as the 
midrib. Lateral branching may or may not 
follow or precede exsertion. Thus there depart 
from the central axial cylinder bundles correspond- 
ing in number and in radial disposition with the 
number and arrangement of the floral members. 
Owing to space conditions of the short receptacle, 


fusion, breaking-up, degeneration, or loss of vas 
cular strands may occur and result in complica. 
tions, yet “the formation of whorls of midrik 
bundles and their correspondence with the whorl: 
of floral members is a fundamental feature of 
floral construction and the fact that these midrik 
bundles originate on definite radii provides æ 
means of determining the number of members in 
a whorl”. 

A study of the vascular system of flowers, 
together with a consideration of various morpho- 
logical features, many of which have long beem 
known and have puzzled morphologists, led Mise 
Saunders to accept and expound the theory 
of carpel polymorphism. In an appendix (pp. 
i-vii), under the title “A Century’s Challenge 
to Orthodoxy in Ten Chapters’, she shows 
that various botanista had long ago proposed. 
at least for special or limited groups, interpreta- 
tions of flower structure definitely or by implica- 
tion in agreement with the theory of carpe? 
polymorphism. 

A very great deal of the present volume is quite 
‘orthodox’—is indeed descriptive in the ordinary 


taxonomic ‘sense. ‘The theory of carpel poly 


morphism is, at present, heterodox, but has now 
been so lucidly stated with a wealth of example 
that floral morphologista who remain orthodox, o» 
who favour some other heterodoxy, must feel they 
have to meet a challenge worthy of their best 
efforts. 

The need for a reconsideration of morphologica 
concepts and terminology, especially of the flower 
is now widely recognized, partly owing to Mis 
Saunders’s own published researches. If agree 
ment could be reached among morphologists an 
anatomista on the interpretation of the major fact 
there is no doubt that the conservative taxonomis 
would, in time, revise his descriptive methods. A 
present he is somewhat confused by a multiplicit? 
of views. He is told, by different authors, tha 
carpels are leaves, that they are branches, tha 
they are organs sus generis, that they are all o 
one kind, that they are of several kinds, or ever 
that they do not exist. For the present, th 
taxonomist would be wise to use, so far aa i 
reasonably possible, only neutral terms an 
phrases, that is, descriptive terms and phrases th 
use of which does not imply acceptance of an: 
‘explanatory’ theory. i 

It is somewhat disappointing that in this volum 
Miss Saunders has not published an account c 
the relationships between the theory of carp 
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solymorphism and floral evolution. It would be 


nteresting if she could connect up divergence of ` 


sarpal form with possible phylogenetic lines and 
levelopmental tendencies. Does carpel poly- 
norphism help in interpreting ‘convergence’, “par- 
wleliam’, ‘reticulation’ and other supposed modi- 
ications of what is often considered the ideal type 
$ phylogenetic tree? Does the theory support 
he view of a monophyletio origin of the Angio- 
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sperms ? Does it give new or detailed suggestions 
as to the nature of ‘primitive’ carpels? Again, 
it is probable that in the course of her work Miss 
Saunders found cause to criticize not only the 
morphology but also the taxonomy of the 
taxonomist. He would welcome her criticisms. 
There really seems to be a need for a third volume 
of floral morphology. 
W. B. TuRRILL. 


INTRODUCING HUMAN ANATOMY 


The Tissues of the Body 


An Introduction to the Study of Anatomy. By 
Prof. W. E. Le Gros Clark. Pp. xi +872. (Oxford : 
Jarendon Preas; London: Oxford University 
Prees, 1939.) 15s. net. 


QE late years there has been a rather depressing 
spate of books that purport to be intro- 
luctions to the study of anatomy. For the most 
vart these works tend to recapitulate the type of 
900k that was formerly addressed to nurses or 
studenta of. massage but which is now dished up 
for the benefit of the medical studenf. As such 
they are symptomatic of what in the United 
States has been termed “the eclipse of Anatomy’’ 
und are the outoome of the present tendency to 
tbbreviate the medical student’s course in the 
study of human anatomy. They oan only be 
assed as the products of expediency in a period 
luring which the teaching of anatomy to medical 
students is definitely undergoing eclipse. If the 
student is to have his study of anatomy curtailed 
n an overcrowded curriculum it is but natural 
shat the text-books read by a former generation 
may prove to be beyond his capacity and his 
reeds. 

It is merely a question of relative values. 
There are those who stil fancy that the 
ime devoted to anatomy by the student of 
some forty years ago was not altogether 
wasted in the education of a practitioner of 
nedicine. 

There are those who think that some three 
1undred hours are sufficient for learning as much 
f the intricate structure of the human body as is 
jeceasary for one who is afterwards to treat the 
lerangements of this complicated structure. May- 
xe there were those of an older generation who 
«ttached too much importance to the mmutia of 
structure and a swing back of the pendulum is but 
astural. In any event, we have to realize that the 
resent tendency is~to reduce the time devoted 


to the study of anatomy and so to render, for the 
medical student, the older masterpieces of de- 
scriptive anatomy redundant in his library. It is 
this state of affairs that has produced a host of 
minor books to meet the lessened need of know- 
ledge demanded from the medical student: and 
these books are mostly the products of authors to 
whom the production of a more complete and 
authoritative work would prove a matter of some 
embarrassment. ’ 

It is therefore an occasion of some satisfaction 
to meet with a book, written designedly as an 
introduction to the study of human anatomy, 
that does not presuppose a lowering of the standard 
of the student’s knowledge and one that is written 
without an eye to minimum requirements in the 
medical curriculum and in the examination room. 
Moreover this book’is not the product of one to 
whom the production of a mere introductory 
handbook could be pictured as the maximum 
scientific enterprise. Prof. Le Gros Olark has, in 
this volume, adopted an almost Hunterian outlook, 
and in reading his book one is tempted to think 
that it is only a matter of time before another 
British anatomist pays open homage to an older 
tradition in British anatomy and so helps in a 
rensissance—long overdue—that would end the 
period of “the eclipse of Anatomy’’. 

The ‘Tissues of the Body” is not a work on 
histology, for Le Gros Clark, like Bichat, treata of 
tissues as the basis of animal organization : more- 
over he treets of them, so far as present knowledge 
permits, as living and functional elements. It 
may be permitted, for a reviewer to regard this 
book as one of the most welcome contributions 
that has been made to the science of anatomy for 
many years and to express the hope that it will 
replace, on the shelves of the medical student’s 
library, several minor works that at present 
appeal to him under the guise of being introduc- 
tions to this subject. 

F. Woop Jonas. 


352 NATURE AUGUST 26, 1939, Vor. 144 


ARCTIC PLANTS IN THE BRITISH ISLES 
By Dr. NICHOLAS POLUNIN, HERBARIUM, UNIVERSITY OF OXFORD 


would scarcely dare attempt if ] 
had not spent much of the last 
decade in various arctic and sub- 
arctic lands—first by deciding 
which plants are to be considered as 
truly arctic and then by analysing 
the resultant list of species. 
It has always seemed to me 
that the so-called arctic element 
in the British flora is grossly 
Meee 2; exaggerated, since it is allowed to 
: teratai ee nee Wie ot ional include many species which, ever 
Reyer if they persist far north of the 
Arctio Circle, do so only in regione 
which are unusually favourable ip 
climate and often actually forested 
——henoe not really arctic at all. A 
fairer criterion would be to take 
) TE eg png 
TYPIOAL AROTIO THRRAIN IN SUMMER: AN INLAND VALLEY IN ÑPITSEBABAHN. f 3 
PATOHRS OF SNOW ARE FREQUENT ALMOStT TO aaa-Lavat, a Which the mean temperature of 
TONGUA OF GLOMMA BEING VISIBLE OY THA DISTANOE ON THA RIGHT. THs the warmest month does not 
GROUND IB STONY AND ‘HARRAN’ MKOMPT IN BAPBOIALLY FAVOURABLE SITUA- normally exceed 5° C. ; and since 


TIONS, WHERW TRACTS OF MARSH OB HMATH MAY DEVELOP, AS IN THA FORB- ee, 
GROUND AND AROUND THM GRAZING BHINDEWR IN THA CHNTRE this line in general lies around the 


75th parallel of latitude I have 

T is well known that, after the final retreat of taken this parallel as the least unsatisfactory prin- 
the Pleistocene ice in western Europe, the ciple of delimitation in the present instance. The 
flora of the British Isles was for a time much more result is that my arctic species are in most cases the 
like that’ of the arctic regions of 
the present day than is now the 
case. The same must be true of 
the vegetation and ita component 
plant communities. Following the 
subsequent amelioration of olim- 
ate, there came waves of relatively 
mesothermic dominantes before 
which the smaller and leas aggrese- 
sive microthermic species re- 
treated. The picture is clear and 
our knowledge of the story seems 
sufficiently complete. But we still 
do not know what proportion of 
the present British flora persisted 
through the Pleistocene maxi- 
mum; nor have we investigated 
the mechaniams which enabled 
certain planta of ‘arctic’ affinity 
to survive in Britain to the ele 
present dey. My object here is to ÅN ABOTIO sma COAST: DAVON ISLAND IX NORTHERNMONT peat ix THe 


deal with aspects of this latter  YORBGROUND A GLACIER IB DIBOHARGING INTO THS AMA. BSHIND ARB POORLY 
problém—in a manner which I VeGWrATED COASTAL PLAINS AND HILLS WITH PERENNIAL PATCHES OF SNOW 
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‘high-arctio’ ones of other authors 
—whose attempted subdivision of 
the element according to the sup- 
posed history and plac of origin 
of the individual species ought 
probably to be shelved pending 
farther research. 

Altogether, sixty-two species or 
geographical varieties of vascular 
planta in the native British flora 
are now known to persist north of 
the 75th parallel of latitude and 
hence to be truly arctio. This is an 
addition of five (which just qualify) 
to the number of my preliminary 
analysis! ; it does not include such 
aggregates as Cardamine pratensis, 
Arenaria aliata, Saxifraga siellarts, 
Chrysosplenium akernifolium, Ma- 
tricaria tinodora, and Carex salina, 
which are represented in the north 
only by a variety that is sub- 
specifically distinct from any form 
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[N. Polunin. 


A MANURING EFFECT: DENSE MO@@®Y SWARD INcLUDING Saxifraga caseptiosa 
(ow LEFT) amp S. Hirowlus (ON RIGHT) DEVHLOPED ABOUND THE NESTS OF 
WILDFOWL EVAN IN EXPOGHD AND OTHHRWISM BARREN PLACES, AMD INDICATING 
THAT A LAOK OF NUTRIANT SALTS IS ONE OF THE CHIEF FACTORS INHIBITING 
PLANT GROWTH IN THEN aRnocTic, THE SOALE IS SHOWN BY MATOHBOX. 


occurring in Britain, and which 
may acoordingly be expected to have different 
ecological relationships in the two regions. The 
lower cryptogams present rather different prob- 
lems and, being moreover much leas known as 
regards distribution, seam best ignored for the 
present reckoning. 

These sixty-two truly arctic vascular plants 
occurring in the British flora are ail perennials. 
Many of them reproduce chiefly by vegetative 
means—s tendency which becomes more and more 





apparent the farther north we go. Classification of 
the sixty-two according to their most characteristic 
habitat in Britam, which is almost always com- 
parable if not identical with that occupied in the 
Far North, gives the following categories and 
figures." 


1. Plants of Open Soul or Rock Crevices—oom- 
petition generally negligible whether conditions are 
predominantly dry or damp. (a) Of general arctic 

distribution inoluding high lati- 
tudes (c. 80° N.)._ This category 
comprises twenty-five species, of 
which three are frequently to be 
found also in closed communities. 
(6) Of fairly wide arctio distribu- 
tion (for example, North Green- 
land and Ellesmere, or Spitsbergen 
and Novaya Zemlya). These are 
` represented by eleven species, of 
which two are frequently to be 
found also in closed communities. 
(e) Extending far north only m 
Spitebergen—-tempered by Gulf 
Stream. Represented by four 
species, making a total of forty 
Man, characteristic of open soil or rock 
2. Planis of Seashore and Lake 
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[N. Polunin. 
RPITERNRGAN 
FLOWARING 50 REGULARLY OM THE SOUTH-FACING SIDE OF ITS DOMED 

THAT IT HWARLWA A CARHFUL TRAVELLER TO KENP 4 VERY GOOD ‘to’. Tua 
BOUNDARIES OF THA NON-FLOWMRING PARTS OF THB TURBOCKS HAVE BHAN 
NXSD OVEB. NOTH THE LAOK OF PLAMT-OOVMBING OM MOBT OF THEN GROUND. 


Aw anoTio ‘oompass PLANT: Silene aooulie IN NORTHERN 


` 


Maérgins—community open, com- . 
petition again at a minimum. In 
these habitata are found seven 
species or varieties which are 
common to the British Isles and 
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the Arotio, making & total of forty-seven char- substituted for the more northern Ellesmere 
acteristio of open habitats. . (where this species is not known to occur). Like 
3. Plants Characteristic of Other Habitats but Calamagrostis neglecta, two more of the five 
frequently found in open areas in both north and remaining ‘marsh or heath’ planta, namely, Rubis 


south. Of these there sre eight species, making a 
total of fifty-five which are to be found in open 
areas. 
4. Marsh or ‘Heath’ Plants. Of these thero are 
seven species. 

The more important conclusions to be drawn 


Chamamorus and Tofleldia palusiris, reach north 
of 75° only as depauperated relics eking out æ 
precarious existence in one or two localities ip 
West Spitsbergen where the climate is much 
tempered by the Gulf Stream, while the remaini 

three also are characteristically more southern 


from these statistics are as follows: an over- plants whioh merely straggle northwards in a few 
whelming majority of the sixty-two native British favourable healthy areas. 
vascular plants which reach high latitudes grow It may accordingly be said that truly arotic 
chiefly in the absence of ocompetition—both vascular plants are usually perennial dwarfs which 
towards their northern limit where the vegetation can propagate vegetatively’ or flower and riper 
is generally open and towards their southern limit seed in the short coool summer obtaining north o# 
where under natural conditions it is almost always 75°, and oan endure cold and rapid changes ir 
closed. No fewer than forty-seven (75:8 per cent) water-relationships, but are unable to withstand 
are planta predominantly of open soil (or rock competition. They flourish in the Far North where 
crevices, which are ecologically similar in that the communities are generally open; to the south 
competition is generally lacking), another eight they rather naturally persist chiefly where oon- 
being frequently found in such situations both in ditions prevent the growth of ranker dominants. 
the north and in the south (total 88-7 per cent). and where the growing season is not too long and 
Of the seven remaining plants (which are rarely warm for their normal metaboliam. Thus in the 
if ever to be found in open areas in the British British Isles the majority are rare alpines of rock 
Isles) I have seen one (Eriophorum angustifolium) . crevices or other ‘open’ habitats. It is without 
colonizing damp open soil in the Far North both doubt only the persistence of such habitate in 
in Spitsbergen and Ellesmere, and to the south Britain which has allowed the survival (or perhap: 


in Ioeland, Labrador and southern Greenland ; 
the larger phase of temperate regions may well be 
taxonomically as well as ecologically distinct. 
Exactly the same remarks apply in the case of 
Calamagrosits neglecta when Devon Island is 


WILLIAM SMITH (1769-1839), THE FATHER 
ENGLISH GEOLOGY 


Q5 August 28, 1839, ‘Strate’ Smith, as he was 
familiarly known, died at the house of a 
friend in Northampton. He was on his way to a 
meeting of the British Association in Birmingham, 
to which he had been specially invited, but was 
taken ill before he could continue his journey. 
Thus passed away, at the age of seventy years, 
one of the greatest figures in British geology. 
Smith’s contributions to science are too well 
known to need more than brief mention here. 
After establishing that the different rook strate 
encountered in the oourse of, his work as a land 
surveyor always occurred superposed in a par- 
ticular order, he also discovered that individual 
streta could be recognized by the fossils they con- 
tained. He tested these fundamental observations 
in various parts of England and everywhere found 


in some cases recent introduction) of so consider. 
able an arctic element in the British flora. 

1 Proce. Jann. Soc., Beasion 151, 131 (1989). 
1 Wares and other of the wal 


details individ 
cerned will be publahed in the Jownal 


and varieties con 
Batany, 77 (September 
1989). 
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support for his theory. His oonclusions, and the 
extensive observations on which they were based 
laid the foundations on which the whole structure 
of British stratigraphy is built. Further, as ha: 
been pointed out by Bather, the recognition of & 
regular succession of strata introduced the ides 
of relative time, and without this premiss, no prooi 
of evolution’ is possible. Thus, it can fairly be 
claimed that Smith had an indirect though very 
important influence on the birth and development 
of the theory of evolution. 

At an early date Smith formed the habit o 
recording his stratigraphical observations aocur. 
ately on topographical mape. He evolved the ides 
of showing, by different oolours, not only the area 
distribution of the various strata, but also thei» 
structural relationship, that is, the vertical orde» 
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in which they occur. Some of his early mape were 
exhibited to various societies, but the first to, be 
published was his famous “‘Delineation of the Strata 
of England and Wales, with part of Sootland” 
(1815). This is a large-scale detailed map embody- 
ing the resulta of Smith’s labours over a period 
of some twenty years, and is the first published 
geological map of England and Wales. Smith was 
thus one of the pioneers, if not the actual founder, 
of geological cartography in Britain. 


In order to understand how Smith came w 


make his discoveries, and to appreciate their 
influence on contemporary thought, some know- 
ledge of his early life is necessary. He came of 
farming stock, and, in 1787, at the age of eighteen 
years, he became aasistant to a surveyor at Stow- 
on-the-Wold, in Gloucestershire. Four years later, 
in 1791, he was entrusted with the survey of an 
estate in Somerset. Smith records that this was 


the year in which his first observgtions on strati-. 
graphy were made, as a result of having been ' 


particularly impreased by the regular stratification 
of the Lias in the latter county. He continued 
to work in Somerset for some years, and during 
this period took the opportunity of acquainting 
himself with the principles of canal construction, 
& branch of engineering then much to the fore. 

Afterwards he obtained an appointment aa 
engineer to the projected Somerset Coal Canal, 
and Phillips, his nephew and biographer, says “it 
was the neceasity of a close and accurate know- 
ledge of the different sorta of rock, sand, and clay, 
which were to be cut through on the line of the 
canal, which led him to examine minutely and 
scrupulously into the distribution of the ‘extran- 
eous fossils’ which he had been in the habit of 
collecting’. Work on the canal commenced in 
1794, and by 1799, at the latest, Smith was oon- 
vinoed that different strata in the neighbourhood 
of Bath could be identified by their fossils. 

At this time geology had only just begun to 
establish itself as a separate science, and Smith’s 
discovery was entirely novel, at all events in Great 
Britain. Yet he was able to support his conclusions 
with such strong evidence that he had no difficulty 
in converting to his views two enthusiastic and 
well-informed local geologista, the Rev. Benjamin 
Richardson and the Rev. Joseph Townsend. These 
gentlemen at once realized: the importance of his 
discovery, and induced him to draw up a table of 
the strata around Bath, from the Coal Measures 
to the Chalk. This historically important docu- 
ment was copied and widely circulated both in 
Great Britain and abroad, but, unfortunately, it 
was not immediately published. As there was no 
formal publication of Smith’s discoveries until a 
number of years later, his claim to be regarded as 


their author passed iii except by his. 
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intimate friends, and it was long before he received 
the honours that were his due. 

Meantime, Cuvier and Brogniart had begun to 
study the Tertiary depositas of the Paris Basin, 
and they arrived at the same conclusions as those 
which Smith had deduced from an examination 
of the English Jurassio rocks. Their results were 
published in 1808, and it is interesting that the 
game principles should have been discovered in- 
dependently at approximately the same time in 
England and France. There is no doubt of Smith’s 
priority, and it is clear that he achieved his results 
uninflnenced by the ideas of other workers. 
Whether the circulation of his views had had any 
influence on the Continent is not known. 

Although Smith’s claim to fame resta on his 
pioneer discoveries in geology, it should not be 
overlooked that he achieved distinction in his 
profession as surveyor and engineer. For many 
years bis services were much in demand in an 
advisory capacity for problems of land drainage, 
schemes for protection from the inroads of the sea, 
water supply, and canal engineering. In fact, his 
first publication (1806) was an account of the 
draining of Brisley Bog, for which achievement 
he had received a medal from the Society of Arts. 
His application of geological principles to these 
problems undoubtedly contributed largely to his 
professional suocees. He was always alive to the 
economic possibilities of his knowledge of geology 
and his discoveries had an important bearing on, 
for example, the development of the British coal 
flelds. 

Rather surprisingly, Smith never became & 
member of the Geological Society of London, 
although he was resident in London for séme years 
after its formation in 1807 ; and this Society was 
somewhat slow in affording him adequate recog- 
nition. In later life, however, it made him the 
first recipient of the Wollaston Medal. The 
announcement of this honour was made in Smith’s 
presenoe at the first meeting of the British Associ- 
ation, held in York in 1831. He received the 
medal in 1832 from the hands of Sedgwick, who, 
in a laudatory address, referred to him as the 
“Father of English Geology’. In 1835 Trinity 
College, Dublin, conferred on Smith an honorary 
LL.D. 

It is satisfactory to be able to record that suit- 
able honours were accorded to Smith during his 
lifetime. Later a monument to his memory was 
erected at Churchill, Oxfordshire, his birthplace ; 
and memorial tablets have been -placed on a house 
occupied by him at Midford, near Bath, and in 
Bath itself, on the former residence of the Rev. 
Joseph Townsend, in which he dictated his famous 
table of the strata near Bath. 

V. A. E. 
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PHOTOGRAPHY IN SCIENTIFIC RESEARCH 


A conference was held in Manchester during 

July 3-4, under the auspices of the Man- 
chester and District Branch of the Institute of 
Physics, and under the chairmanship of Dr. F. C. 
Toy, and was devoted solely to photography, with 
the principal object of giving an opportunity for dis- 
cussion of the many photographic problems met 
with in scientific research, where photography 
plays so large a part. A large amount of time was 
necessarily given to reviews on the various aspecta 
of photography and ite applications, but m the 
first session fundamental problems of latent image 
formation were discussed and some original work 
was reported ; this will occupy most of the space 
available for the present report. 

Prof. N. F. Mott opened the seasion by a 
“Description of the Photographic Processes in 
Terms of Atomio Physics’, Dr. J. L. M. Brentano, 
Dr. W. F. Berg and others contributing to the 
discussion. Dr. §. O. Rawling gave a paper on 
“Some Theories of the Action of Developers”. 
Much of the matter dealt with has already been 
reported in Narvura! and elsewhere. The latent 
image which can so far be revealed only by the 
process of development was assumed to be a small 
speck of silver. Modern atomic theory enables a 
more detailed model of the flocking together of 
the isolated silver atoms formed by light to be 
given’. The silver halides are photo-condustora, 
that is, mobile electrons are formed if light is 
absorbed. The silver halides are also electrolytic 
conductors: some silver ions (in ‘interstitial’ 
positions) will move through the crystal if an 
electric field is applied. Thus, if there is a place 
in the crystal where electrons can be collected 
and held ‘trapped’, a field will be set up and the 
ions will move up and neutralize the electrons, 
thus forming metallic silver. A piece of silver in 
contact with silver halide constitutes such an 
electron trap. In this way, once a small speck of 
silver is formed it will continue to grow if light is 
absorbed by the crystal. During that process the 
halogen atoms must escape, otherwise a regression 
would ocour. It is important that in the model 
suggested the halogen will escape through the 
crystal surface and will not be liberated at the 
interface of silver and silver halide. The depth 
of the electron traps can be determined optically 
by the Herschel effect: red light will release 
electrons from the traps and thus bleach the latent 
image. Thermal energy would not be enough to 
release electrons, and thus a silver speck in contact 
with silver halide is stable. 


The migration of atoms through solid bodies by 
& process in which electrons and ions move separ- 
ately, is a fairly general phenomenon. It occurs, 
for example, in the atmospheric oxidation of metals, 
a8 is shown by the dependence of the rate of that 
process upon the oxygen pressure?. <A similar 
mechanism is responsible for the thermal dis- 
integration of certain azide compounds at 100° C.*. 

To understand the formation of the photo- 
graphio latent image itself it is necessary to assume 
the existence of an electron trap before exposure. 
This probably consista of impurities like silver 
sulphide, the so-called sensitivity specks'. A very 
small silver speck is considered to be not as stable 
as & larger one ; electrons and ions may ‘evaporate’ 
from, and. thus ‘break up, & small speck*. This 
process was regarded as responsible for the 
‘reciprocity failure’ at low intensities ; at constant 
exposure (intensity x time) the density depends 
on the intensity level, because at low intensities 
& speck may partly evaporate, and thus be too 
small to make the grain developable, whereas at 
higher intensity the speak reaches a stable size 
more quickly without losing matter by evapora- 
tion. 

Some of the experiments reported by Dr. 
Brentano appeared to require at least some quali- 
fication of this picture. These experimenta were 
made on diluted emulsions, thus avoiding the 
complications due to the multi-layer nature of 
commercial materials. The shape of the foot of 
experimental characteristic curves required the 
assumption that a grain must absorb 10 or more 
quanta to be made developable. This is of impor- 
tance for the consideration of low intensity re- 
ciprocity failure and suggested experiments in 
which a certain exposure was given in a few 
instalments, with varying intervals of time in 
between. Below and near the threshold, ex- 
posures were additive, even when separated by 
intervals up to 300 hours. Thus, a markedly stable 
result is obtained already at the very first stages 
of an exposure. At higher densities, an inter- 
ruption of an exposure causes a regreasion, which 
is greatest where the characteristic curve is 
steepest. For amali exposures an interruption after 
4, 4 or 4 of the exposure has been given causes the 
same amount of regression. Several breaks even 
when close together cause a larger regression than 
a single break. These findings might be accounted 
for in two ways. One is to absume that the last 
electron or ion joining a growing speck is for some 
time in a lees consolidated state. The other is to 
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nodify the assumption of the small specks break- 
og up and getting lost by a hypothesis introducing 

, certain delay i in the early stages of latent image 
ormation. 

Two groups of experimente were made with the 
mtention of showing whether such a delay could 
x due to a process of temporary trapping of 
lectrons outside the latent image. Experiments 
a which exposures to light of different wave- 
ength, balanced to produce the same density for 
he same time of exposure, were added, showed a 
mall but distinct difference in density if the order 
af the exposures was reversed; this. was inter- 
weted as demonstrating a small amount of 
rapping™. An X-ray examination of the state 
of crystalline perfection of a number of emulsions 
ihowed that in general the more sensitive emulsion 
rains are subdivided mto smaller crystallites as 
ndicated by the broadening of the X-ray lines. 
Another possible interpretation is the existence of 
, bigger strain in the more sensitive grains. Ag a 
sarticular instanoe it was mentioned that sensitizing 
yy meroury vapour produced such a broadening. 
This may be cause or part-effect of the increase 
a sensitivity. 

Reciprocity failure has been shown to be, at 
wast to some extent, a development effect, the 
ate of development depending on the intensity 
Xf the exposure". This effect has not been explained 
satisfactorily, requiring a deeper insight into the 
mechanism of development. 

The process of development may be explained 
*y & mechanism similar to that of latent image 
ormation, the developer being regarded as a 
medium that will hand over electrons to the latent 
mage. Thus, a fleld will be set up, and interstitial 
ilver ions will move through the silver halide. For 
his process to work, the developer must come into 
timate contact with the silver speck. The 
lifference in adsorption between various agents, 
vhich might otherwise be suitable as developers, 
may be regarded as responsible for the differences 
m their behaviour. Another point of view considers 
he reduction of the silver to occur in the solution, 
vhich soon becomes supersaturated and deposits 
ilver on to the latent image. Sinoe the solubility 
„f silver halides in ordinary developers is low, this 
3 probably not the most common process. Accoord- 
mg to still another view, the silver speck is only 
moaidental to latent image formation, which is 
onsidered as being the removal of some of the 
«arface charge of the grains. This charge ordinarily 
ahibite contact between the developer and the grain, 
sut when it is removed, contact becomes possible. 

The Gurney-Mott theory* has given rise to a 
aries of papers undertaken to teat that theory. 
application of low temperature seemed the obvious 
aeans of doing this, since ionic movement is then 
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alowed down or arrested. The experiments lead 
to the following views’. At low temperatures free 
electrons are formed and then trapped, partly in 
the sensitivity specks, partly in other lees stable 
trapping oentres in the grain. The depth of the 
traps could be investigated. by releasing the 
trapped electrons by red and infra-red light. Ionio 
movements occur on warming up only and depend 
solely on the total number of electrons trapped, 
which in turn depends only on the total number 
of quanta absorbed. Thus, no reciprocity failure 
should occur at these temperatures, as has actually 
been shown'’*", These experiments, while com- 
patible with the Gurney-Mott theory, cannot be 
regarded as proving it, since several additional 
hypotheses were required for their explanation. 
The value of the theory as a working hypothesis 
that had given new stimulus to research into 
photographic problems was stressed. 
Mr. E. R. Davies’s paper on “Some Important 
Properties of Photographio Materials” in which 
the basis for many applications of photographio 
methods in scientific research were given, and the 
advantages and dangers of these methods pointed 
out, was given in his absence by Dr. 
Mr. O. W. Bradley, Dr. J. G. Wilson, Dr. O. A. 
Adams, Dr. ©. A. Bruck and Prof. W. H. Lang 
then gave examples of the application of photo- 
graphic methods to specific problems. ‘The three 
principal advantages of the photographic method 
lie in the high amplification factor of about 10: 
a few quanta striking a grain make the whole 
grain developable ; in the possibility of integrating 
weak light over long periods—in astronomy the 
photographic method enables stars to be detected 
that are ten times weaker than the weakest detect- 
able by the eye; and finally, m the possibility 
of recording radiation outaide the visual range. 
Some of these advantages have to be paid for; 
the granular structure leads to loes of resolution 
due to the graininess and the scattering of light 
causing ‘Image spread’. This, however, may some- 
times be useful: stellar magnitudes can be deter- 
mined by the spread of the pin-point images. 
Many difficulties arise from penetration and ex- 
haustion effects ‘during development, making 
photographic photometry a difficult problem. 
This is farther complicated by reciprocity failure, 
intermittency, and wave-length effects, so that 
photometry should be based solely on the matching 
of densities produced by exposures of the same 
duration and the same degree of intermittency, 
to light of the same quality and on the same piece 
of photographic material. Furthermore, the 
density should be constant over not too small an 
area. As a beautiful example of this, was mentioned 
the method of street ting photography de- 
veloped in the G.E.C. laboratories’. 


BS 


During an evening session, to which a much 
wider audience had been invited, Dr. D. A. Spencer 
gave an account of present-day colour photo- 
graphy, illustrated by a cartoon film. This lecture 
was very much appreciated, and the large attend- 
ance showed the widespread mterest created. The 
whole of the conference was very well attended, 
and the discussion was often very lively, 
demonstrating the need of informal meetings of 
this type, in which the am is partly to bring 
forward new pieces of research, but partly also to 
relate already published information of the type 
not easily accessible to the physicist in industry. 
The hospitality and general arrangements pro- 


NATURE 


AUGUST 26, 1939, VoL. 144 


vided by the Physics Department of the University 
of Manchester were very much appreciated by al 


participanta. W. F. Burg. 
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OBITUARIES 


Prof. J. Mellanby 


“HE death of Prof. John Mellanby on July 15 

at the age of sixty years- takes from us not only 

& great physiologist but also a notably genial and 

kindly personality. He will long be remembered by 

his colleagues and his students for his penetrating 

wisdom as well as for his ever-ready willmgness to 
help. 

Mellanby went up to Emmanuel College, Cambridge, 
in 1896 and took Part IL of the Science Tripos in 
1900, having been an early student under Gowland 
Hopkins, who had just begun to teach biochemistry 
at Cambridge at that tome. From Osambridge he 
went. to the research laboratory newly founded by 
Burroughs and Wellcome at Brockwell Hall, and 
worked there chiefly on the properties of serum 
proteine and their relation to antitoxins. He left 
there to complete his clinical course at Manchester 
and took his M.D. at Cambridge m 1907 and returned 
to the Cambridge laboratory as George Henry Lewes 
student. He was still engaged on protein solutions, 
and in perticular on the phenomenon of clottmg in 
blood and mik. 

In 1909 Mellanby left Cambridge to take charge of 
the Physiological Departament of 8t. Thomas’s Hospital 
and began to use the measurement of the clottmg- 
time of milk as a sensitive method for determming 
the quantity of active trypain in’ pancreatic juice, 
and thus to work out the details of the formation of 
trypsin from trypsinogen. From the properties of the 
juice he went on to elucidate the mechanism of its 
secretion, and it is perhaps his work on this and on 
the purification of secretin which, together with his 
earlier investigation of clotting, form his best-known 
contributions to knowledge. 

Mellanby became a fellow of the Royal Society 
in 1929 and at the time of his death was a member 
of its Council and of the Medical Research Council. 
But his purely physiological work was only one part 
of his activity. What was always in his mind was 
the encouragement of research from the clmical side, 


and he was at all times anxious to help, both by 
advice and in practice, m any problem that might 
be brought to him. He felt that problems m medicine 
were problems in physiology and that both were 
only to be solved by experiment. Such probleme 
arose In the most varied fields and were responsible 
for example, for his work with Anwyl-Davies on the 
anti-coagulant action of arsenobenzol and the making 
of colloidal gold solution, and with C. R. Box om 


yoosuris. 

In 1987 Mellanby became profeasor of physiology 
at Oxford and continued there the work on viscera} 
movement to the study of which he- had been ledi 
by his work on the effecte of secretin. He finished 
an investigation of the changes in size of the spleen 
shortly before his death. In Oxford, as m London, 
be was in close touch with his clinical colleagues 
and his influence on.the future of the Nuffield 
Foundation would have been of immense value. Ae 
a researcher he was outstandmgly orgmal and 
versatile, and it is safe to say that time will enhance 
his reputation in the fields which he made his own. 

YV. J. WOOLLEY. 


Dr. M. A. Usov 


Tas death occurred on July 26 of one of the most 
eminent Soviet geologists, Mikhail Antonovich Usov, 
member of the Academy of Sciences of the U.S.S.R., 
and director of the All-Union Institute of Co- 
ardinated Geological Research. 

Usov’s work was mainly concerned with questions 
of tectonics and petrology. He elaborated a new 
method for the study of the tectonics of coal deposits, 
making use of the vast materials available from 
underground workings, to which geologists had untill 
then paid little attention. An analysis of the breake 
he had observed induced him to make an exhaustive 
classification of the forms of volcanic dislocations 
This resulted in the appearance of several works or 
the tectonics both of individual mines and of the 
entire Kuznetak Basin. In these works he revealec 
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the movement of the Cambrian formations from the 
direction of the Salair mountain range and the 
movement of the Devonian formations to the River 
Tom. These works have become standard guides for 
mining geologists working in the Kuznetsk Basin. 
Later, Usov extended his mvestigations to other 
parts of the West Siberian Territory. He made a 
thorough study of the phases and cyoles of the 
tectogenesis of the territory from ancient times to 
the present day, laid down the principles for dis- 
tinguishing them and surveyed the tectonic history 
of the region. 
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In two of Usov’s published works on petrology, 
‘Phases of Effusives” and ‘Faces and Phases of 
Intrusive” Usov synthesized the research of the 
most eminent petrographera, also giving the resulte 
of his own research, giving geologista working in the 
field a method for studying these rocks on the spot. 

Usov created a big school of geologista at the 
Kirov Industrial Institute of Tomsk. He was very 
interested in the popularization of science, and wrote 
a number of popular works on geology. He waa 
elected a member of the Academy of Sciences of the 
U.8.8.R. on January 30, 1989. 


NEWS AND VIEWS 


National Trust, 1938-39 

Ir is significant of the increased interest of the 
public in Great Britam’s treasures of natural beauty 
and historic mterest—an interest that has grown in 
proportion as the dangers from building-development 
have increased—that in. the last ten years the pro- 
perties hald by the National Trust or protected under 
covenant have more than doubled; they now total 
over 80,000 acres. The groes cost of upkeep, improve- 
manta and agents’ salaries, according to the Annual 
Report for 1988-89, exceeds £29,000, while the income 
from letting, eto., of the properties amounts to 
£24,650, the difference being met by subecription. 
The new p ies acquired in the period June 
1988 to June 1939 number 87 and cover 2,965 acres. 
Among the more interesting or important acquisitions 
are 81 acres on Dunstable Downs, 224 acres at Hind- 
head, Surrey, and more than 900 acres of Dovedale 
and the Manifold Valley. In addition, 25 properties, 
covering 7,142 acres, were protected by covenant 
within the period. Extensive areas are now owned 
or protected in districts which have been mentioned 
as prospective national parks. In the Lake District, 
for example, the Trust now owns 12,000, and pro- 
tects a further 19,150 acres, while on Exmoor it 
owns more than 9,000, and protects a further 
900 acros. Of Dovedale and the Manifold Valley 
it owns or protects more than 4,600 acres. At present 
Cornwall has more coast owned or protected by 
the Trust than any county; but a considerable 
stretch of coast in Pembrokeshire will be affected 
by the recent appeal. The activities of the Trust 
have been greatly increased by the facilities for oo- 
operation with local authorities under the National 
Trust Act of 1087, which ia now working. Local 


areas. One of the more important undertakings of 
the Trust, at least from the point of view of the 
archsologist, is the custody of Stonehenge. Here 
additional fencing has been carried out and the café 
demolished ; but work on the aerodrome is proceed- 


ing only very slowly. 


Leadership in Democracy 

Tam seventh Walker Trust Lecture on Leadership 
entitled ‘Leadership in Democracy” delivered before 
the University of 8t. Andrews by Lord Lloyd on 
November 14 has been issued in pamphlet form 
(Oxford University Press. 2s.). Lord Lloyd insista 
that leadership is not the art of becoming and 
remaining & leader, but the art of leading. It is 
the opposite of dictatorship, inspiring free men with 
the feeling of moral obligation to follow. It requires 
will directed to a high purpose, clearly realized and 
defined, and courageously pursued. The need for 
leadership in & democracy, moreover, 18 even more 
urgent than in other forms of government because 
democracy as we know it in Great Britain is a new 
and untried system of government with no legal re- 
atrictiona of rights on majority opinion. Lord Lloyd 
attributes the difficulties and dangers eonfronting 
us to-day largely to the absence of leaders who are 
able to inspire and guide the wills of men to the 
accomplishment of a high and disinterested purpose. 
Failure to make up our minds to positive action and 
to educate and enlighten public opinion has involved 
incalculable rieke. The peril of democracy is its own 
failure to find the leadership necessary to make ita 
high and necessary ideals triumphant in a world 
where men are neither naturally wise nor naturally 
virtuous. 


Taa worst sign of our loss of leadership is the 
tendency to regard democracy as synonymous with 
this or that piece of political machinery, regardlees 
of whether the machinery is serving or is capable 
of serving the aims and ideals for which it was set up. 
Lord Lloyd urges that in a democracy a leader can 
only lead if he has the courage to be loyal to faith 
and conscience and to base all his principles upon 
them. The first task is to set before the people clearly 
the ends which they should seek and to show how 
these ends are shaped and determined by the require- 
ments of Christian morality. Peace at home and 
abroad can only be based on justice, and if we are 
to play our part in the preservation of liberty here 


360 

* 
and ite restoration abroad it can only be by pro- 
moting a clear understanding of the ends to be 
pursued and of the kind of society necessary for 
human well-bemg. Justice and freedom must first 
be established before peace can be secured. A peaceful 
civilization can only be built on a foundation of free 
men; men subject to misgovernment are no more 
free men than men subject to a tyranny. We are in 
danger of losing our great heritage of freedom by 
surrendering to political expediency, and lack of 
courage and candour have brought us to the edge of 
catastrophe. 


Damage by Rabbits 

Tae economic loes to farmers and others through 
damage caused by rabbits reaches a large annual 
sum, and it has long been a grievance that much of 
the damage was done by rabbits bred on adjoining 
property, over which the sufferer had no control. 
The “Prevention of Damage by Rabbits Acb”, passed 
through Parliament in July, helpe to right this state 
of affairs. It empowers county councils to serve a 
notice iring an occupier of land either to destroy 
hia rabbita or to fence them in, and the penalty for 
non-compliance with such a notice is £25 together 
with £5 per diem for a continuing offence. County 
councils are alao empowered to provide men and 
equipment for assisting occupiers to keep down their 
rabbits, and cyanide fumigation and similar methods 
of rabbit-control are The Act also imposes 
a heavy penalty (£20 for a first offence) for using or 
permitting the use of spring trape for rabbits else- 
where than in rabbit holes, that is to say, “under 
the roof” of a rabbit hole. The Bill was promoted 
at the instigation of the Universities Federation for 
Animal Welfare, and the secretary of the Federation 
. is prepared to send “Instructions for Dealing with 
Rabbits” to any person interested who may apply 
~ to him ateGordon Hoyse, 29 Gordon Square, London, 
W.C.1. 


Ancient Greek Measures and Athletic Records 


A BEVIND estimate of Greek units of linear 
measurement would appear to emerge from s study 
of the records of feats accomplished in the long jump 
by athletes of ancient Greece in the great festival 
games. M. Evangelos Kalfarentzos, Inspector-General 
of Physical Education at Athens, in a communication 
presented at the conference m connexion with the 
Lingiad Gymnastic Festival (The Temes, July 31) 
arrives at the conclusion that the length of the 
remarkable jumpe attributed to certain famous per- 
formers must be computed in terms of a ‘foot’ which 
was not uniform in all perts of the Greek world. 
He bases his argument on the evidence of a com- 
parison of the reputed sire of the stadium with the 
measurements of the various stadia as shown in the 
resulta of modern excavations. While it is true that 
the stadium at Olympia measured 600 ‘feet’, it is 
an error, M. Kalfarentzos maintains, to hold that all 
stadia were of this length. Thus the stadrmm at 
Delphi was 1,000 ‘feet’. The actual length of the 
Delphi stadium was 177-55 metres which, divided 
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by 1,000, gives a ‘foot’ of 17-76 centimetres. Phaullus, 
the winner at the Pythian games, as he is named by 
contemporary writers, is universally accredited with 
a ‘record’ jump of 55 ‘feet’ and he is said to have 
been the first to clear the ditch of soft earth of 80 ft. 
breadth. Calculated on the revised estimate of the 
Delphic foot, this jump measures 9-77 metres, or 
almost exactly 82 feet according to British measure- 
ment; while the jump of Chionis, winner at the 
Olympic games in 664 B.o., is computed at 7-05 metres, 
or 28 ft. 1 in., on the basis of a ‘foot’ of which a 
nominal 600 went to a stadium length, which has 
been shown to be 192-25 metres. 


Further Discoveries in Mycenean Greece 

Hxoavatorns on Mycenean sites in Greece during 
the past season have indeed been fortunate. No fewer 
than three discoveries of major importance have 
been made—the inscribed tablets from the ‘Palace 
of Nestor”, the first from a Mycenean site, which, 
though later, may throw light on Cretan script, the 
Myocenean Royal tomb at Athens, and now 6 Mycenean 
royal burial, probably of a queen, which has been 
found by tbe Swedish Archmological Expedition 
under Prof. Axel W. Persson of the University of 
Uppsala at Dendra in the Peloponnese (IMusirated 
London News, August 19). The expedition, which 
had set out with the intention of excavating at 
Mylasea in south-west Asia Minor, but was prevented 
by the political situation, attacked as ita second 
string, the site of Midea, near Nauplia, with which 
the director was already acquainted, and where he 
had opened a royal tomb in 1926, finding the gold 
‘octopus’ cup. Mides, according to Thucydides, was 
a vaseal state of the Mycenean rulers. 


THE expedition first located the royal palace, and 
then opened five tombe, one of which, relatively small, 
contained a beautiful collection of late Myocenean 
pottery. Three of the tombs were of exceptional size 
and all had much to offer of interest to archmologistas. 
Three had been more or leas stripped by grave robbers; 
but one of them from an unphindered pit yielded a 
fine collection of bronzes, knives, swords and cups, 
while in another were the firat known wooden coffin 
and bronze helmet of Myoenean date. The fourth 
grave, however, in which the entrance, approached 
by a dromos of considerable dimensions, had not 
been touched since it was sealed, contained a wealth 
of gold and silver objects of great artistic merit, with 
which no finds in Mycanean Greece since the days of 
Schliemann will bear comparison. In the smaller of 
two pits, which contained the bedly preserved remains 
of a skeleton, were golden necklaces, a large gold cup 
weighing 100 gr., a signet ring of gold, and a number 
of gold rosettes, rings and pendants. More than two 
hundred gold ornaments belonged to five necklaces 
of different types, and there were more than 1,000 
pearls of glass paste, and about one hundred of Baltic 
amber, the first to be known as of Mycenean date. 
The second pit contained burial gifta, including terre- 
ootte and silver vases, and the first known Myoenean 
spoon. The pottery suggests a preliminary dating 
of 1400 B.o. 
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Cornish Promontory Forts 

InrEREsT in the promontory forte of Cornwall has 
been much stimulated by the results of Dr. Mortimer 
Wheeler’s excavations in Brittany. One of them, 
the large and evidently important fort of Trevelgue 
Head and Porth Island, Newquay, has been under 
excavation since July 8. Ite investigation is being 
carried on under the direction of Mr. ©. K. Croft 
Andrew on behalf of the Cornwall Excavations Com- 
mittee. Excavation ia still in progress, though much 
hampered through lack of funds; but the finds 
reported to date (The Times, Aug. 15), ranging 


from Neolithic to Early Iron Age, fully bear out, 


anticipation of the importance of the site, based 
partly on ita superficial reaemblance to Hengistbury 
Head, Hampshire, partly on the imposing character 
of ita septuple line of defences. The main defences 
are now assigned to the thmrd century 8.0., when 
there supervened an occupation rich in artistic and 

ical attainments. The pottery is akin 
to that of Glastonbury Lake Village, displaying 
curvilinear and lenticular decoration, as well as 
naturalistic leaf and vegetable forms. 
appear that in order that the outermost defences 
should include a native iron mine, they were 
given an eccentric form. At the beck of the 
sixth, the innermost, rampart was banked the refuse 
of a considerable Iron Age town. This consisted 
of houses, or large huts, arranged terrace-wise on 
the slope rising from the back of the sixth bank to 
the apex of the island. The best example of a house 
cleared as yet was occupied from about 200 B.C. to 
A.D. 100. It is nearly circular and 46 ft. across, the 
upper sector being sunk two feet deep in the soft 
alate rock. It shows some fine examples of dry-walling. 
The wall was probably never more than 4 ft. or 5 ft. 
high, but it was 6 ft. thick. The roof ran up from 
eaves which were supported on a ring of external 
posts, while the span, being too great for early 


carpenters, was supported by rings of inner posts. ` 


Radio for Short Distances 

THE use of ultra-short waves in radio transmission 
for keeping police cars in touch with headquarters 
has proved itaelf of great value. A.R.P. necessities 
are increasing the demand for this system of coom- 
munication. There are also a number of uses to which 
it can be usefully employed in connexion with 
switching on and off street lampa, water heaters 
during peak loads, calling sir raid wardans and fire- 
men and there would still be space in the high- 
frequency band for further applications, which are 
sure to be suggested within the next few years. Had 
the cost of these installations not been so high the 
progress made would probably have been more 
rapid. Sudden changes in the temperature will also 
encourage the installation of load-controlling equip- 
ment.’ One of ite moat useful applications is in oon- 
nexion with fire-fighting.. Experience gained in a 
recent local blackout shows that ordinary telephone 
communications can break down under the strees of 
a sudden . The Bleerician of August 18 
says the Post Office has allotted a limited range of 
frequencies in the ultra-short wave band for police 
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and fire-brigade purposes and that experimental 
work is being carried out by the Post Office in associ- 
ation with the Home Office to ascertain the poss- 
bility of developing local systems of this type. In 
dealing with emergencies, speed of communication 
is of the highest importance and wherever it is 
feasible to provide an effective means by which 
police, fire-brigade and ambulance headquarters can 
keep constantly in touch with their mobile unite, 
this should be done. 


Broadcasting over the Power Mains 

DEMONSTRATIONS have recently been made of the 
broadcasting of messages over the electric light and 
power mains. In 1927 the method was conceived by 
Captain P. P. Eckersley, who, at that time, thought 
that the B.B.O. should deal with this trans - 
mission. There is no technical defect in the method. 
For example, a message can be sent from any sub- 
station to all the consumers with which it ia connected. 
The messages traverse one of the underground mains 
and get back to earth by a leakage circuit which 
contains the signalling device. This system has the 
advantage that it can be applied very readily. It 
needs no overhead wiring and so is leas vulnerable 
to attack during a war. It could reach the nine 
million people in Great Britain who are supplied by 
a company with electric lighting in their homes. If 
domestic telephones were used, only two mullion 
homes would be available. The followmg objection 
to the method has been urged by some engineers. It 
is said that in time of war or civil commotion, enemy 
agenta could casily mject measages mto a power 
mains system and that it would be difficult to locate 
where they were working until the mischief had been 
done. Similarly, they might be able to jam any 
official measage to the public. Seeing that power 
networks are sectionalized it is improbable that 
pirate messages would reach more than tw® or three 
hundred people at most. If a telephone service were 
used the number of listeners affected would be about 
the same as with the power mains system. In either 
case it would not be difficult to devise a method of 
locating and cutting off the offender. Electric supply 
engineers are quite enthusiastic about the broad- 
casting method. Captain Eckeraley and Mr. W. B. 
Woodhouse are urging that a conference of all bodies 
interested should be called in order to decide, without 
further delay, what is best to be done. 


Vocational Training for Firemen 

A BULLaTIN, “Vocational Traiming for Firemen” 
(Vocational Division Bulletin, No. 199, Trade and 
Industrial Series, No. 57. G.P.O., Washington, D.C. 
10 cents) issued by the Office of Education, U.S. 
Department of the Interior, gives a general account 
of the present status of firemen training in the 
United States, particularly with reference to pro- 
grammes developed in oo-operation with public 
vocational education. The estimated loss by fire in 
the United States in 1937 was 285 million dollars, 
and the growing demands upon. the fire service have 
Increased the importance of training all members of 
fire departmenta sufficiently to enable them to utilize 
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the results of technical progress and to apply scientific 
knowledge in fire-fighting and prevention. Simcoe 
1930, the International Association of Fire Chiefs has 
been responsible for a programme of training and 
development, and in 1937 fireman traming schools 
were organized in connexion with State programmes 
of vocational education in twenty-two States, in 
which 5,441 firemen were enrolled. The training 
programmes include a system of zone or regional 
schools for training within a wide area; extension 
classes, chiefly in connexion with & State oollege or 
university ; shart courses -or institutes providing 
three to five days of matruction annually; and 
local traming programmes in the larger cities. 
Vocational training agencies appear to be of assistance 
chiefly in the training of instructors or conference 
leaders ; the organization of Instructors’ conferences ; 
the supervision of training programmes, particularly 
in the zone schools; the provision of instruction in 
practical and technical subjecta through extension 
classes or short courses and the supply of literature 
for instruction and teaching. The bulletin also 
discusses the methods of assisting a local fire depart- 
ment in organizing a traming programme and the 
possibilities of co-operation with other agencies. 
Details of the organization and administration of the 
Massachusetts zone schools are appended and also 
of the California programme. 
Hygiene and Public Health in India 

Tx annual report of the All-India Institute of 
Hygiene and Public Health, Calcutta, recently 
issued, summarizes the teaching and research work 
for the year 1937. Statistical mvestigations on 
cholera have been pursued ; for example, forecaste of 
epidemics, and research on variations in the chemical 
structure and antigenic properties of the cholera 
vibrio. An inquiry into the nature of an obscure 
disease, efidemic dropsy, has iIncrmmmated mustard 
oul (much used in cooking) as the causative agent, 
though what constituent of it is responsible still 
remains to be discovered. An account of the work 
of the Maternity and Child Welfare Centre is 
imeluded. 


Tuberculosis in Cyprus 

Tae National Association for the Prevention of 
Tuberculosis has published an intermm report on the 
incidence and means of oontrol of tuberculosis in 
Cyprus (‘“Tuberculosis in Cyprus”, by N. D. Bardawell. 
M. D. Adlard and Son, Ltd., 21 Hart Street, W.C.1. 
2s. 6d.). Tuberculosis was said to be rfe in the 
island and to be inoreasing rapidly; the assistance 
of the National Association was requested, and Dr. 
Bardewell was appointed to conduct an imquiry in 
the island. A total of 250-800 notifications of pul- 
monary tuberculosis & year is recorded in a popula- 
tion of some 360,000. If a correct record, this would 
give a notification rate for pulmonary tuberculosis of 
leas than 1-0 per 1,000 living- -not & high rate, for the 
present rate (1935) for England and Wales is 0:97, 
and for London 1-27, per 1,000 livmg. There is 
reason. to think, however, that the notification returns 
are inaccurate, and do not represent more than 
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onequarter to one-half of the new cases occurrmg 
annually, owing to failures to notify all cases and to 
inaccuracies in diagnosis. Dr. Bardswell has surveyed 
the whole island, and the resulte of tuberculin testmg 
in some districta are given. The report contains a 
mass of details, and is well illustrated with maps, 
plans, chartes and photographs. It is difficult, how- 
ever, to gather the actual facts and conclusions from 
this report of 228 pages, for it contains no table of 
contents, no mdex, and no general summary; these 
omissions should be made good in any further report. 


Scientific Uses of Cinematography 
Tue British Fum Institute, 4 Great Russell Street, 


"London, W.C.1, one of the objects of which m to 


collect and dissemmate mformation concerning the 
use of films for educational purposes, is engaged in 
compilmg a bibliography on the scientific uses of 
cmematography. Very few books have been written 
on the subject and the list will consist ahnost entirely 
of references to reporta of scientific associations and 
to articles which have appeared im scientific and film 
journals. The Institute would be glad to receive 


‘any information bearmg on the undertaking. 


Water Speed Record 


Sra MALOOLM CAMPBELL set up a new record for 
speed on water on August 19 with his motor-boat 
Bluebwd IT on Coniston Water. The speeds reached 
over a statute mile in opposite directions were 
142-85 and 140-62 miles an hour respectively, the 
average being returned as 141-74 miles an hour. 
Sir Malcolhn’s bost, in the design of which some 
novel features were embodied, was driven by a 
twelve-year-old engine intended for practice runs. 


Recent Sunspot Activity 


THE appearance this week of a large group of sun- 
spots serves as & reminder that the sun is still very 


active though past the peak of the present 1l-year 
sunspot cycle. This sunspot group, in latitade 18° N., 
crossed the central meridian on August 21-9 and will 
pass off the western edge of the disk on August 28. 
The aggregate area of the component spote on 
August 18 was 1,300 millonths of the sun’s visible 
hemisphere. Since the last note on sunspote (NATURE, 
July 15, p. 109) a number of fair-sized spots have 
appeared of area greater than 500 muillionths but leas 
than’ 1,000 millionths. The respectave times of 
central meridian passage (communicated by Green- 
wich) are as follows: July 17-14, 17-74, 20-19, 28-44, 
August 4:31, 7-34 and 11-14 U.T. 


The Night Sky in September 

Tau autumnal equinox on September 28 brings 
equality of day and night the world over ; thereafter 
(until December 22) the nights increase their duration 
in the northern hemisphere. The moon is new on 
September 18 and full (the Harvest Moon) on Sep- 
tember 28. Jupiter is in conjunction with the moon 
on September ] and 28: Saturn on September 3 and 

(Continued on p. 375) 
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SHORT REVIEWS 


Anthropology 
Singing for Power 
The Song Magio of the Papago Indians of Southern 
Arizons. By Ruth Murray Underhill. Pp. vii+159. 
(Berkeley, Cal. : University of California Preas ; Lon- 
don: Cambridge University Preas, 1938.) 8s. net. 
ISS UNDERHILL here collects some of the 
songs which are a characteristic feature in 


the life of the Papago Indians of southern Arizona. ` 


The collection is part of a more elaborate study of 
collected in two expeditions undertaken under the 
wgis of the Humanistic Council of Oolumbia Univer- 
«ity, and occupying fourteen eee 1931 and 
1938. 

ries sna Sno a Gael pare SE I T 
ritual which is concerned with every department of 
daily tribal life, of rain-making, and in the prepara- 
tion and first drinking of cactus spirit, ‘singing up’ 
the corn, war and scalping ceremonial, puberty and 
the like. It.is interesting to note that the man who 
has taken a scalp, thereby acquiring magical power, 
is & danger to others. He has to learn a code of 
behaviour, whereby he may avoid harmful direction 
of his powers against fellow members of his 


up. 

In addition to a translation, each group of songs 
has explanatory notes making clear ita position and 
function in life and belief. 


The Native Tribes of Central Australia ` 
By Prof. Sir Baldwin Spencer and F. J. Gillan. New 
edition. Pp. xxiv+671+9 plates. (London: Mac- 
milan and Co., Ltd., 1938.) 25s. net. 

REPRINT of ‘The Native Tribes of Central 

Australia” by the late Sir Baldwin Spenoer 
and F. J. Gillen is more than welcome. The original 
sdition appeared in 18989 and has long been out of 
wint. It is now reproduced without change, but 
vith an introduction by Sir James Fraser, to whose 
nspiration, counsel and friendship Spencer's work as 
an anthropologist was so deeply indebted. 

“The Native Tribes of Central Australia” may 
vithout exaggeration be described as the most 
portant ethnographical treatise on a primitive 
ople ever written. Dealing mainly with the 
‘Srunta, tt included material relating to other tribes 


of Central Australia, which Spenoer did not incor- 
porate m his later books. 

Among the author’s discoveries, the record of the 
classificatory system of relationship current among 
the Arunta, which effectually prevented inter- 
marriage within the ‘forbidden degrees’, fully con- 
firmed the earlier work of Fison and Howitt in other 
parts of Australia ; but the outstanding achievement 
of the investigators lay in elicitmg that the Arunta 
were ignorant of the facta of paternity and of the 
nature of the proceas of procreation, and in estab- 
lishing that the totemic ritual wae a magical 
ceremonial for the merease of the totem—plant or 
animal. Hereby Spencer and Gillen opened up new 
vistas in the exploration of the primitive mind in ite 
social and religious orientation, and initiated a new 
conception of the totemic problem, which for so long 
had exercised the ingenuity of the anthropologist in 
speculation. 

“The Native Tribes of Central Australa” indeed 
proved to be in a very real sense an epoch-making 
book. 


Biology 

Salmacis (The Indian Sea-Urchin) 
(Indian Zoological Memoirs on Indian Animal Types, 
edited by Dr. K. N. Bahl, 7). By Prof. R. Gopala 
Aiyar. Pp. ix+69+1 plate. (Lucknow: Lucknow 
Publishing House, 1988.) 2 rupees. 

HIS memoir gives an account of a common 

Indian sea-urchin which is a fairly typical 
example of the class Echmoidea. The introductory 
chapter deals with systematics and so with: the 
position of the genus Salmacis among the Echino- 
derms. ‘The definitions of the various orders of the 
Echinoidea are given, and with each order a list of 
the commoner Indian forms. The example belongs 
to the family Temnopleurids, and a key is provided 


. for the separation of the genera of this family. The 


next nine chapters provide a systematic account of 
Sabnacis under a succession of headings; external 
characters, skeleton, alimentary canal, oalom, 
connective tissues, respiratory and excretory 
organs, nervoys system, receptor organs and re- 
productive The next three chapters treat 
of the development of the Echinoidea (some 
of it based on the classical account by Prof. 
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E. W. MacBride in the “Cambridge Natural 
History”), the bionomics and directions for practical 
work. 

Thus it will be seen that the book provides a com- 
plete manual for the use of the student of zoology. 
Ita exact utility must be tested by experience, but it 
certainly appears to be full of promise. It is now 
twelve years since the appearance of the first of the 
Indian Zoological Memoirs, and this ia the seventh to 
appear. All of them have exhibited a high degree of 
technical excellance. The present memoir does not 
fall below this high level, and the only criticism from 
this aspect is that, in the example submitted for 
review, the photograph of breeding Salmacis is 
not well reproduced; it is not up to the standard 
of the remainder of the illustrations. Zoologists 
in India owe a debt of gratitude to Prof. 
Bahl, to whose enthusiasm this series of memoirs 
1s due. 

Further thanks and congratulations are due to 
Prof. R. Gopala Aryar for the excellent and workman- 
like account of this Indian ses-urchin. 


The Birds of Tropical West Africa 

With Special Reference to those of the Gambia, 
Sierra Leone, the Gold Coast and Nigeria. By Dr. 
David Armitage Bannerman. (Published under the 
authority of the Secretary of State for the Colonies.) 
Vol. 5. Pp. xliii+485+10 plates. (London: Crown 
Agents for the Colonies, 1989.) 22s. 6d. 


ACTS mentioned in the preface to Dr. Banner- 

man’s fifth volume bear witneas to the success 
which the work has already attained. It is indeed 
remarkable evidence of widespread interest in 
ornithology that so ambitious a publication, dealing 
with the avifauna of a tropical area, should have 
sold beyond anticipation—to such an extent tbat the 
first volume is almost out of print. The stimulus 
given to the study of birds in West Africa, and in 
the African continent generally, must have been 
great; this is confirmed by the mareasmg amount 
of new material which has been reaching the author 
and has made it necessary to provide for a seventh 
volume not originally planned. 

The present volume covers seven me famulies, 
of which the warblers account for 121 forms. The 
adrmurable coloured plates portray sixty-seven species, 
in addition to the many illustrations which accompany 
the text. 


Elementi di genetica 
Par Giuseppe Montalenti. Pp. vii+452. (Bologna: 
L. Cappelli, 1989.) 50 lire. 
ERE is an excellent text-book recording the 
facta relating to every side of genetics ; ite 
text is remarkably clear, scientific terms always ex- 
plained, and ita matter is adequately illustrated. A 
historical consideration of the position in the nine- 
teenth century leads to the full account of Mendel’s 
researches. Then follows the amplification of these. 
with many new branches, associated with the early 
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years of the present century. The later-discoverec 
chromosome phenomens lead to a clear account of the 
localization of the genee and the experimental pro 
duction of mutations. EXmbryological and physio 
logical sides are sufficiently treated, as are sex 
secondary sexual characters and other associated 
sides. A good biblography, helpfully divided intc 
sections, and adequate indexes of authors and of 
subjectes complete a well-compiled work. Finally, the 
price of about 11 shillings as compared with about 2? 
shillings for a similar text-book in English suggests 
a wide and desirable circulation among those able 
to read Italian. 


The British Caddis Flies (Trichoptera) 

A Collector’s Handbook. By Martin E. Mosely. Pp 
xni+320+4 plates. (London: George Routledge and 
Sons, Ltd., 1989.) 21s. net. 


HE need for a handbook on the indigenous 

Trichoptera or Caddis flies has been long 
experienced by Finglish entomologiste. The present 
work, to a large extent, supplies this desideratim 
Ita author is well qualified for the task, having beer 
in charge of the collections of these insects in the 
British Museum for a period of tèn years. All the 
184 species known from Britain are described, anc 
the letterpreas is accompanied by some 633 very 
clear figures of the venation and genitalia. The 
descriptions are short and terse and are based or 
structural features, but little emphasis is laic 
upon wing-markings. 

It is unfortunate that so little is said about the 
general structure and biology of these Insecta or abour 
their remarkable larve and pups, the book being 
adapted essentially for the identification of the adult 
insects. Notwithstanding this criticiam, a reliable 
and well-produced volume of this kind’ can scarcely 
fail to impart stimulus to the further study of the 
interesting creatures with which it deals, and Engliat 
entomologists are under a debt to Mr. Mosely fo» 
having written it. The increasing number of worken 
in the field of fresh-water biology will also find thas 
this book supplies a long-felt need. 


Earth’s Green Mantle 

Plant Science for the General Reader. By Prof 
Sydney Mangham. Pp. 3223+41 plates. (London 
English Universities Prees, Ltd., 1939.) 108. 6d. net 


T x no doubt’ a useful and laudable object to explair 
to the general reader the place in Nature ano 
the importance to man of the plant world. Bir Arthu 
Hill states in his foreword, ‘Prof. Maugham has 
ghed such a diffused and widespread light over the 
Green Mantle of the Earth that the minds of hu 
readers, by a process of mental photosynthesis, shoulc 
be able to soquire and assimilate vast stores o; 
curious and unexpected information hitherto not 
fully appreciated.” The variety of topics dealt with 
by the author is, however, so great that one wonder 
whether the reader will be able to digest this very 
ample meal. 


` 
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Prof. Mangham attempta a tour de foros by 
adeavouring to deal with every aspect which plant 
fe opens out. Not only, for example, does he give 
1 account of the planta of past ages but he also 
egcribes in some detail the rock systems and geo- 
gical revolutions. It seems doubtful, too, whether 
he general reader will be able to appreciate fully a 


istory of botany from Aristotle to the present day ` 


nd @ fairly detailed account of the structure of 
lanta, recent and fosal. 

The book is very fully illustrated, but one feels 
dat in this respect also the author has been too 
mbitious. Many of the ecological photographs 
—excellent in themselves—have lost a good desl of 
Nearneas by reduction in size. By a more careful 
election of the illustrations as well as by some 
atting down of the subject-matter the author’s 
raiseworthy attempt to enlighten the general public 
m the interest and importance of the plant life would 
robably be more successful. 


oncise Flora of Britain for the use of Schools 
Vith Explanatory Illustrations and Keys to Identifica- 
on. By F. K. Makms. Pp. xxviii;-212. (Oxford: 
larendon Prees ; London: Oxford University Prees, 
939.) 48. 6d. : 


"N the preface to this book the author states that 
its object is to meet the demand for a modern 
lora of Britam suitable for use in schools and by 
eginners generally, and in describing how to use the 
‘ora he claims that its chief use is to enable the 
dent to identify planta for himeelf. Short de- 
miptions of more than 1,100 species are given, in- 
tuding, therefore, the great majority of aggregate 
xecies of flowering plants and ferns found in Britain. 
Kost of the rarities are excluded. The author has 
isely refrained from including illustrations- which 
ould give a olue to the identity of any plant, and the 
iain series of drawings is intended to illustrate the 
xchnical terms given in the gloasary. The attention 
f the young student will very naturally be directed 
) these drawings, and it is a pity that there is no 
adication of what they represent except by reference 
> the glossary. 
The synopeis of families follows fairly closely the 
rangement adopted in Bentham and Hooker's 
British Flora’, but for the actual identification of 
smilies and anomalous genera an artificial key is 
covided which is so constructed that the beginner 
ould. have little difficulty im referring any plant 
) Its proper family. Keys to the genera of the larger 
«milies and to the species of the larger genera are 
ven throughout the book. 
The author is to be congratulated on producing 
very compact form a book which is sure of a wel- 
me in schools where botany is taught and where 
udenta require an easy guide to the identification 
' the wild planta they are likely to find. The use of 
a Flora, however, should be supervised by the 
acher so that the artificial aids to identification 
ay not lead to a wrong impreasion of plant affinities. 
J. R. M. 


Chemistry 
B.D.H. Reagents for Delicate Analysis including Spot- 
Tests 
Seventh and enlarged edition. Pp. viii+120. (Lon- 
don: The British Drug Houses, Ltd., 1939.) 2s. 6d. 
net. 


HE fact that a new edition of the popular and 
useful publication of the Britiah Drug Houses has 
been called for annually is sufficient proof of the 
established position which this book has attained. 
The seventh edition has bean carefully compiled to 
eliminate four reagents which have not stood up to 
the test of time, and to melude four new reagents, 
for the determination respectively of palladium, 
magnesium, manganese and aluminium. The scope 
of the book, whioh now runs to 120 pages, has been 
augmented by expansion of the monographs of some 
of the more important reagents. 

The reagents are carefully described, but it is 
suggested that if it were poesible to represent the 
formula of each reagent graphically as in the case of 
acridine hydrochloride the value of the book would 
be enhanced, particularly to those whose interest 
now lies mainly in inorganic chemistry. Included 
in the book are separate leafleta, one describing the 
B.D.H. spot test outfit and the other the B.D.H. 
price list of the organic reagents described in the book. 

This B.D.H.. publication has proved of great value 
as a laboratory guide not only to analytical chemists 
but also to all research workers whose activities lead 
them to conduct delicate analysis. By supplyimg 
frequent editions of their book, the British Drug 
Houses keep abreast of the most recent advances in 
the field of analysis, render their publication the 
standard work on this topic, and summarize for the 
practical chemist much valuable but often scattered 
information. It is sufficient to say that the B.D.H. 
book should be available in every chemical labératory. 


Qualitative Analysis 

(International Ohemical 
. (New York and London: 
MoGraw-Hill Book Co., Inc., 1938.) 18s. 


CTICAL manuals on qualitative analysis are 
many, and usually consist of tables of practical 
directions with little or no explanation of the reactions 
underlying the processes used. Reedy’s “Theoretical 
Qualitative Analysis’ is one of the few books which 
seeks to give the student commencing a course of 
analysis a thorough understanding not only of such 
reactions but also of the general theories which form 
the basis of analytical chemistry, and indeed of 
inorganic chemistry as a whole. 

General theoretical considerations form the first 
half of the book and include important chapters on 
the ionization theory, m which both complete and 
incomplete dissociation theories are discussed in an 
unbiased manner. For the most part, however, the 
author has based his applications on incomplete ionic 
dissociation, and in this connexion it is noteworthy 
that ionic equations are freely used in place of the 
older molecular equations. 
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Theories explained in the earlier part of the book 
are used in the second half in giving a full and dlear 
description of reactions forming the classic group 
system of analysis for cations and anions. Division 
into chapters follows the group system, and each 
chapter contains & wealth of classified information, 
on the.elementa, cations, anions and compounds dealt 
with. Used in conjunction with a practical manual, 
this treatise should train the student to be a more 
intelligent and therefore a more efficient analyst. 


The Structure and Composition of Foods 

By Dr. Andrew L. Wmton and Dr. Kate - Barber 
Winton. Vol. 4:- Sugar, Sirap, Honey, Tea, Coffee, 
Cocoa, Spices, Extracte, Yeast, Baking Powder. Pp. 
xxxiii +880. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1939.) 
458, net. 


HIS volume completes the authors’ extensive 
labours, of which the first,.second and third 
fruits were noticed in NATURR in Maroh 1938, March 
1986, and February 1988. The contents are indicated 
by the title: the method of treatment is congruous 
with that adopted in the earlier parte. Addenda 
(pp. xix — xxiii) bring up to date some of the chemical 
information contained in volumes 1 and 2. To search 
for printer’s errors and other slips would be un- 
grecious and an admission that adequately to appraise 
a work of this soope and magnitude is beyond the 
powers of one reviewer at any rate. He has, however, 
noted that the authors do not appear to have recorded 
the presence of vitamin D, presumably calsiferol, in 
or on the shell of the cocoa-bean, which has con- 
sequently been advocated as a cattle food to inarease 
the antirachitic activity of cows’ milk. 

The four volumes as they stand now constitute a 
complete standard work of reference on the subject. 
Every, laboratory concerned with the examination 
and control of food, with the morphology and chem- 
istry of its natural sources, whether animal or 
vegetable, with ita proximate analysis and detailed 
chemical composition, will find im “Winton and 
Winton” an indispensable weapon. 

A. L. BACHARACH. 


Volumetric Analysis: including the Analysis of Gases 
With a Chapter on Simple Gravimetric Determin- 
ations. By A.J. Berry. Fifth edition. Pp. vii+196. 
(Cambridge: At the University Preas, 10989.) 7s. 6d. 


j h principal part of Berry’s well-known work 
on volumetric analysis remains unchanged in 
the fifth edition, following the usual division into 
chapters describing the use of the chief volumetric 
reagents and including a chapter on the theory of 
indicators as well as a short section on simple gravi- 
metric analysis. The practical treatment adopted 
succeeds in ita object of going beyond the scope of 
elementary text-books without entering into the mass 
of detail to be found in standard analytical reference 

works. 

The chapter on gravimetric analysis contains new 
sections dealmg with the determination of lead and 
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of Phosphates ; but the most important additions a 
to be found in the entirely new chapters devated 
modern developments and to the rudiments of g 
analysis. The former includes sections on the mo 
Important new indicators, on the us of ceric sulpha 
as & quantitative oxidizing agent, and on dire 
titrations with potassium iodate, together with pra 
tical applications of these and several other ne 
methods. In introducing this patticular chapter t 
author has brought his course of analysis complete 
up to date. 


Systematic Qualitative Organic Analysis © 
By BL. Middleton. Pp. viii+278. (London: Edwa 
Arnold and Co., 1988.) 8s. 6d. net. 

HE title of this excellent book on qualitatr 

organic analysis is fully justified by the’ oo 
tenta, in which a remarkable degree of system h 
been introduced into the testa for single organio cor 
pounds. The schemes of analysis and tabulate 
properties of groups of substances should be of gre 
value to all chemistry students in the final year 
an honours course, and it is claimed by the auth 
that particular attention has been given to pharm 
ceutical students in that rapid methods are given f 
identifying most of the organic compounds listed 
the “British Pharmacopwia’”. In working throu, 
a courses based on this book, the student wou 
undoubtedly become familiar with all the operatio 
commonly -carried out by the organic chemist, a 
should acquire a good practical knowledge of mm 
testa and preparative reactions. A feature valuab 
to supervisors and examiners is found in a list 
hydrolysis times of some hundred esters. ` 

Such oriticisms as may be made are in a few matte 
of detail. Thus one cannot agree that acetates, giv 
first of the derivatives of phenols, are the best mediu- 
for the identification of monohydric phenols, t} 
acetates of which are generally liquids. Again, 
the section on alcohols, malting pomts of the dmitz 
bensoates might well have been given under ea: 
alcohol, instead of being referred to under speci 
reagents. 

The book contains a short section on the separatic 
of mixtures of organic compounds and conclude 
with two Indexes—one of the processes and one of t} 
substances described. 


A Course in Chemical Spectroscopy 

By Dr. H. W. Thompeon. Pp. vii+86+8 plat 
(Oxford 7 Clarendon Press; London: Oxford Ur 
versity Preæ, 19388.) 6s. net. 


HIS neat little volume is based on an elemente 

course in chemical spectroscopy recently intr 
duced at Oxford for undergraduates reading the fir 
honour school of chemistry. Eight experimen 
have been selected, and although no attempt is ma: 
to describe the technical details of construction 
the various instruments used, sufficient informatie 
is given to enable a student to carry out each expe. 
ment successfully under the general supervision 
the teacher. . 
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The principal lines in the atomic spectra of the 
ements are first measured in the visible region, the 


lger constant deviation instrument being instanced ` 


3 very suitable. The student then passes on to study 
ries of lines in the ultra-violet spectra of elementa, 
id a good knowledge of atomic structure is pre- 
med. Electronic and rotation spectra come next, 
hilst the sixth experiment deals with the absorption 
vectra of gaseous molecules, notably hydrogen 
dide, chlorine, sulphur dioxide and oxides of 


trogen. One would have liked to see also a study - 


the absorption spectra of rare earth salt solutions 
cluded, in view of the increased attention now 
xing given to this branch of the subject. Perhaps 
» author will bear this in mind for future editions, 
hich we feel sure will be required. The two last 
cperrments deal with predissociation spectra and 
w structure of an infra-red absorption band. 

On the whole, the experiments have been well 
lected. The book is tastefully got up, the type 
id diagrams are clear, whilst the eight photographs 
ave been very beeutifully reproduced. Any student 
tho conscientiously completes the course of instruc- 
on may be regarded as possessing a sound know- 
dge of the elements of practical chemical spectro- 
opy. J. N. F. 


he Oxidation States of the Elements and their 
tentials in Aqueous Solutions 

y Prof. Wendell M. Latimer. Pp. xiv-+352. (New 
ork: Prentice-Hall, Inc., 1988.) 3 dollars. 


HE contents of Prof. Latimer’s book are much 
broader than might be inferred from the title. 
Bides giving all the available information on oxida- 
on-reduction potentials in aqueous solutions, care- 
ally and critically sifted and presented on a uniform 
lan, it includes a great deal of numerical data based 
1 thermodynamic calculations as applied to reactions 
hich are not directly amenable to electrometric 
wesurement. The volume will be extramely valfable 
>) many workers—chemista, physicists and biologists 
-and it may be cordially recommended to their 
tqntion. It is well printed, strongly bound, and 
ary moderately priced. 


itroductory Qualitative Analysis 

y Prof. Warren O. Voaburgh. Revised edition. Pp. 
i1+222. (New York: The Macmillan Company, 
338.) 10s. net. 


DUCTORY Qualitative Analysis”, a revised 
edition of Cornog and Vosburgh’s book under 
19 same title, ia an elementary laboratory manual 
cimarity intended for students of a particular 
aiversity in the United States. The detailed practical 
«structions, suitable however for general use, include 
irections for analytical work on a semi-micro scale. 
ince the author states that qualitative analysis on 
ais modified scale has been carried out at Duke 
niversity. during the past four years, he might well 
ave taken the bold step of abandoning ordinary 
‘ale directions entirely in favour of the new micro 
aethodas. 


t 
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The theoretical part of the book, providmg ex- 
planatory matter to be read contemporaneonusly with 
the practical exercises, covers the ground adequately 
and includes general chapters on electrolytic dissocia- 
tion, chemical equilibrium and the theory of pre- 
cipitation, in addition to a chapter dealing more 
particularly with the reactiona used in qualitative 
analysis. It appears s defect that only the theory of 
complete ionic dissociation is presented, but, in general, 
the explanatory matter is treated with brevity and 
clearness. 


Enpi ; 
Stream and Channel Flow (Hydraulic Graphs and 
Tables) 


By E. E. Morgan. Pp. xxii -+-240. (London : Chapman 
and Hall, Ltd., 1938.) 25s. net. 


HIS manual is a convenient compendium of 
hydraulic graphs and tables for stream and 
channel flow, calculated from a modification of 
Manning’s formula : 
v= MYR 4/5, 


in which v is velocity of flow in feet per second; R, 
the hydraulic mean depth; and S, the sine of the 
angle of slope. M is the coefficient of roughness, 
corresponding to O, the coefficient of roughness in 
the Chesy formula, v = O 4/ RS, which assumes so 
complex a form in the formula of Ganguillet and 
Kutter. The reasons for the adoption of the Manning 
formula, in preference to those of four other pro- 
minent authorities, are set out in Chapter xvi. The 
whole subject of velocity and discharge multipliers 
is examined at considetable length. The book is 
devised for ready reference with marginal finger cuts 
and a central subject indicator. There is also an 
index. B. C. 


Cement and Concrete 
By Rabel Friedland. (Written in Hebrew.) Pp. 
xii-+276. (Haifa: Hebrew Technical Institute, 1939.) 


HIS book is claimed to be the first Hebrew text- 

book in ite own field, and will answer a real 
need in Palestine’s rapidly developing building 
industry. It is written by a member of the staff of 
the Hebrew Technical Institute, Haifa, presumably 
as a text-book for ita own students. Its style and 
lay-out are simple and straightforward, and the 
importance of giving adequate attention to industrial 
application and practice is fully realized. 

Part 1 deals with cement, and is mainly devoted 
to @ consideration of Portland cement; mixed, 
aluminium, and special cements are dealt with 
briefly, and the corrosion of cement by acidas, alkalis 
and salta discussed. In each case, the composition, 


Part 2 is concerned with concrete, and chiefly with 


the composition and properties of concrete, particle 
size and its relation to the quality of the concrete, 
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the role of water, methods of preparation, the in- 
fluence of physical factors, specifications for ingre- 
dienta, and the analysis and testing of oonorete. 

A summary of Palestinian regulations for building 
materials and an interesting glossary of Hebrew 
technical terms are also given. 

This book should be found very usefil by all 
interested in the building industry in Palestine, and 
particularly by those who intend to study this subject 
m Palestine. It should also be of interest to the 
philologist, for is it not a miracle that the age-old 
Hebrew language, used for so long only as a vehicle 
for prayer and the study of Jewish sacred writi 
should to-day be sufficiently revived to enable a 
sclantiflo text-book to be written in it ? N.G. 


Industrial Electricity; Direct-Current Practice 

By Prof. William H. Timbie. Second edition. 
Pp. xii+636. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1939.) 
15s. net. 


EOHNICAL students and industrial workers 
who desire to qualify for posts where a know- 
‘ledge of electrical science is necessary will find this 
book very helpful as an introduction to the subject. 
Phrases used in everyday work such as voltage drop, 
potential gradient, floating batteries, dielectric con- 
stant, eto., are not easy to understand without some 
theoretical basis on which to build. In our opmion, 
the almost universally used phrase ‘dielectric con- 
stant’ is not very happily chosen as almost all, if 
not alk of this kind of constani varies with tem- 
perature. We like this book because it desaribes the 
underlying principles of such problems as the streases 
m insulators, the action of vacuum tubes, and the 
phenomena of the karo, the spar and the corona. 
The object is not to help students to pass written 
examimations, although it will be a help in this 
direction as it is well written and thoroughly up to 
date. In describing electric heating, illustrations are 
given. from electric toasters, stoves, apparatus for 
air-conditioning, ete. 

We were interested to ase in this book a photo- 
graph of a very up-to-date flat-iron made in America, 
where electric ‘flat-irons are almost universally used. 
It was fitted with a device which automatically 
switqhed out the circuit when temperature rose to 
a definite desired value, leas than 700° F., which is 
the highest permisible temperature if scorching is to 
be avoided. Beyond very elementary algebra, 
practacally no demands are made on the mathe- 
matical knowledge of the reader. 


Radio Laboratory Handbook 
By M. G. Scroggie. Pp. x+384. (London: 
and Sons, Ltd., n.d.) 8s. 6d. net.. 


HE methods and measurements used In a modem 
radio laboratory are described in this work, 
which includes details and iltustrations of the avail- 


Tiffe 


able apparatus for making such measurements. The | 


whole range of alternating current frequencies used 
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in radio and acoustic technique is covered. Practics 
advice is included on the lay-out and equipment c 
a laboratory on scientiflo lines, and same usefi 
information is provided on the construction and us 
of many items and components which are suxiliar 
to the main sets of apparatus. The book should prov 
very helpful to all those engaged m the use of a radi 
laboratory, whether from a design and developmen 
or from a regearch point of view. R. L. 8.-R. 


Fundamentals of Radio 
By Prof. Frederick Emmons Terman, with tbh 
collaboration of Lieut. F. W. Maodonald. Pp. vit- 
458. (New York and London: McGraw-Hill Boo 
Co., Inc., 1988.) 21s. 

HIS book is easentially an abridged version c 

the author's “Radio Engineering’. It present 
the basic principles of radio communication in 
form suitable for an introductory course for th 
physicist or engineer. The treatment is canfine 
very closely to this objective, all reference to tk 
practical applications being reduced to the absolut 
minimum. The work is, however, quite up to dai 
in go far as established principles are concerned, an 
the series of problems at the end of each chapt 
should be of great assistance to the student using th 
book. ` R. L. 8.-R. 


Geology 


Geology and Allied Sciences 
A Theseuros and a Coordination of inglish aD 
German Specific and General Terms. By Walth- 
Huebner. Part 1; German-English. Pp. xvi-+40. 
(New York: The Veritas Press, Inc.; Londop 
Thomas Murby and Oo., 1989.) 7.50 dollars. 

HE need for a comprehensive German—Englis 

dictionary of geological terms has long be 

apparent to workers in this branch of science, ar 
the work under notice is therefore weloome. TI 
author has ‘been engaged m its preparation fi 
fifteen years, and certainly the work is not lacking 
thoroughness. Indeed, so careful has the compil 
been that no slight shade of meaning should be ove 
looked, that he may be accused of under-estimatir 
the intelligence of his readers: It is not difficult ı 
find occasional faulta in his rendermg of Germs 
be doing a good service if they accede to the author 
request to communicate corrections to him. 

The price of the book`is perhaps a little high f 
the average student, and a future edition, it may > 
suggested, could be shortened without loes | 
the omission of German terms the English equivalen 
of which are spelt so similarly as to make the tram 
lation obvious. Many composite words, too, ha 
been given though their meaning is 80 self-explanato: 
as scarcely to oall for inclusion in the thesaun 
Even a reader with the most elementary knowled, 
of both German and geology should be able to dedu 
for example, through looking up,the terms ‘basa 
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and ‘gang’, that ‘basaltgang’ means ‘basalt dike’. 
In spite of these criticisms, there can be no doubt 
that this is an extremely useful contribution to 
geological literature. 

The comparative table of the nomenclature of the 
Lower Palæozoic formations included at the end is 
incorrect, and, in any event, is unnecessary in a work 
of this sort. . 


Mathematics 
tor Problems in Drawing-Board Geometry 
' By Prof. Frederic G. Higbee. Pp. 14+59 plates +-26 


blank pages. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1939.) 
` Ba. 6d. net. 


HERE is no more valuable exercise in clear 

thinking than the solution of a problem by & 
graphical method and, by presenting the problem m 
the form of a partial drawing acoompanied by «a 
brief description as Prof. Higbee has done, the 
value of the exercise is considerably enhanced. 
After receiving some explanation of the principle to 
be applied, the student is expected to complete the 
_ work in good quality draughtamanship. He has, 
therefore, first to visualize the printed data in the 
few points and Imes given, then to formulate a 
method of applying the principle mvolved and 
finally to work out a neat and accurate drawing- 
board solution. The primciples had been demon- 


strated by the author in an earlier work “Drawing- . 


Board Geometry” and are referred to in the present 
book, which consists of detachable drawing sheets 
ready for completion. It offera to the teacher 
opportunity to develop in his pupils the ability to 
recognize in the given points and lines. the repre- 
sentation by projection of corners and edges of a 
geometrical figure or of an engineering detail. 


Analyse mathématique 
A losage des candidats au Certificat de mathé- 
matiques générales et aux Grandes Ecoles, d'après 
les Cours profeaaés à l'Ecole centrale des Arta et 
Manufactures et & la Sorbonne. Par Paul Appell. 
(Cours de mathématiques générales.) Cinquième 
édition entièrement refondue per Prof. Georges 
Valiron. Tome 2: Equations différentielles, dé- 
veloppements en séries, nombres complexes, intégrales 
multiples. Pp. vi+889—69%4. (Paris: Gauthier- 
Villars, 1988.) 70 francs. / 

‘HIS volume deals with differential equations 

(ordinary and partial), Taylor’s theorem, oon- 

vergence, Fourier series, complex numbers, double 
and triple integrals, and the theorems of Green and 
Stokes. The treatment is much leas abstract than 
in the usual “Cours d'analyse”; worked say 
are frequent, and the author uses geometrical argu 
ments whenever they appear simpler than the endl 
roathematical treatment. There are also references 
to mechanics and mathematioal physics. One of 
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the concluding notes explains the principles of 
Arosler’s and other planimeters, and of the integraph. 
The style is clear, the printing exceptionally good, 
and there are many diagrams. 


Advanced Mathematics for Engineers 

By Prof. H. W. Reddick and Prof. F. H. Miller. Pp. 
x+478. (New York: John Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1988.) 20s. nat. 


MONG the various text-books which have ap- 

peared during recent years and which endeavour 

to bring advanced mathematical methods withm the 

reach of the engineer this one appears to the reviewer 
to be of outstanding merit. 

The presentation is exceptionally clear and easy 
to follow, since it indicates always in which direction 
and for what purpose an argument is being pursued, 
and the various stepe are frequéntly illustrated by 
simple well-chosen examples. Not less will the 
engineering reader value the fact that the authors 
have shown how theese methods work by applymg 
them to a large number of problems covering & wide 
field of physics and engineering, and that in present- 
ing proofs as well as apphoations they have considered 
his limited formal technique. 

It is impoæible to enumerate all the subjects dealt 
with. They range from a refresher course in differential 
equations and infinite series to elliptic gamma and 
Bessel functions, to the theory of probability, 
functions of a complex variable and operational 
caloulas: A. B. 


Tables of Addition and Subtraction Logarithms with 
Six Decimals 
By Dr. B. Cobn. Second edition. Pp. vii+ 
68. (London: Saientific Computing Service, Ltd., 
1938.) 10s. 
| Cea RS of two nymbers, to 
find the logarithm of their sum by the aid of 
ordinary logarithmic tables, we must use the tables 
three times and perform one addition. If, however, 
a table of addition logarithms is available, we have 
only to use them once and perform one addition and 
one subtraction. Similarly, we use subtraction 
logarithms to find the logarithm of a difference. The 
saving of time ia appreciable in spherical trigo- 
nometry, a8 used in navigation and astronomy. Dr. 
Cohn’s tables are clearly printed, and include brief 
instructions for their use, with numerical examples. 


The Nomogram 
The Theory and Practical Construction of Computa- 


tion Charta. By H. J. Alloock and J. Reginald Jones. 
Second edition. Pp. viii+224. (London: Bir Isaac 
Pitman and Sons, Ltd., 1988.) 108. 6d. net. 


HE nomogram is very convenient for representing 

the values of a function of two or more variables. 

In its simplest form it consists of three mes (poseibly 
curved), two graduated to represent the values of 
the variables, and the third to represent those of 
the function. To use it we have only to place a ruler 
through the two pointe representmg the variables, 
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and its intersection with the third curve will give the 
corresponding value of the function. The new edition 
includes circular and set-equare-index nomograms. 
For the theory, the authors rely upon determinants 
and Cartesian co-ordinates. 


Introduction to the Theory of Equations 
By Prof. Louis Weisner. Pp. ix-+188. (New York: 
The Macmillan Company, 1938.) 10s. net. 


HE distinctive feature of this book is the 
emphasis on the concept of a fleld. This serves 

as & unifying principle connecting the various parte 
of an elementary course in the theory of equations, 
mecluding complex numbers, the theorems of Sturm, 
Budan, and Descartes, elimmation, symmetric funs- 
tiona, cubic and quartic equations, but excluding 
determinante, which are assumed to be known. The 
fundamental theorem of algebra is treated, rather 
unusually, by Gordan’s method, reducing the theorem 
to a property of continuous functions which is stated 
without proof. The final chapter deals with ruler and 
compass constructions. There are many examples. 
GewSéhnliche Differentialgleichungen 
Von Prof. Dr. Guido Hoheiwel. (Sammlung Gdechen, 
Band 920.) Dritte neubearbeitete Auflage. Pp. 126. 
(Berlin : Walter de Gruyter und Co., 1988.) 1.62 gold 
marks. 


HIS slender littl volume covers much more 

ground than would be expected from ite size. 
In addition to the usual elementary account of 
ordinary differential equations of the first and higher 
orders, including existence theorems, solution by 
series, and singular points, there is a chapter dealing 
with boundary value problems. This deals with 
Green’s function, Sturm-Liouville expansions, proper 
values, and periodic boundary value systems. An 
appendix discusses the dependence of solutions of a 
system of differential equations upon a parameter, 
and upon the initial values of the variables. 


Le superficie rarzionali 
Per Fabio Conforto. Pp. xv+664. 
Nicole Zanichelli, 1939.) 80 lire. 
HE present treatise is divided into two parts ; 
the first, which occupies leas than half the 
volume, is devoted to a systamatuo exposition, from 
the modern point of view, of the quadric, the cubic 
surface and the rational quartic surfaces. Here the 
reader will find a résumé of the classical resulte 
due to Cremona, Clebsch,-Noether and others, with 
the various adjustments that critical considerations 
have necessitated. The second part deals with 
general theory; beginning with Noether’s theorem 
on surfaces contaming a pencil of rational curves, it 
proceeds to the discussion of surfaces having rational 
or elliptic sections, and thence to plane involutions 
and rational double planes. Of the latter important 
topic, the author grvea a detealed account, the first 
that has ever appeared in book form. The work 
concludes with a chapter on Castelnuovo’s theorem 
concerning the rationality of plane involutions. 


(Bologna : 
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As the author states in his preface, the work is 
based on lectures given by Prof. Enriques at the 
University of Rome; and in fact the book bears the 
hall marks of the collaborations (Hnriques-Chisini, 
Enriquea-Campedelli), which have provided the 
present generation of geometers with ita standard 
text-books. There is the same leisurely exposition, 
interspersed with interesting historical information 
and aritical notes, and the co-ordination of the 
material testifies to the master’s akil. The work 
will be @ valuable reference-book for every teacher 
of geometry. 

Medicine 

Vagbhata’s Astangahrdayasamhit4 
Ein altindisches Lehrbuch der Heilkunde, aus dem 
Sanskrit ins deutache Ubertragen mit Einleitung, 
Anmerkungen und Indices. Von Dr. Luise Hilgen- 
berg und Prof. Willibald Kirfel. Lief. 5. Pp. 257-320. 
Lief. 6. Pp. 321-384. Lief 7. Pp. 385-448. (Leiden : 
E. J. Brill, Ltd., 1939.) 3.50 guilders each. 

HESE three tracta form more instalmente of 

and Kirfel’s scholarly translation 

from the Sanskrit into German of VAgbhata’s treatise 
on medicine, the earlier parts of which have been 
noticed in NATURE. 

The firat half of Part 5 continues the discussion 
of the etiology and symptoms of diseases, such as 
boils and erysipelas, skin diseases including leprosy, 
abdominal swellings, which it is noted may be due 
to enlargement of the spleen, and rheurmatiam. Under 
rheumatism, the pam, stiffness and lameness, the 
involvement of the jointa and of bone, are all men- 
tioned. 

The remainder of Part 5 and Parte 6 and 7 deal 
with treatment, mostly medicinal. The remedies 
prescribed are for the moet part herbal ones, and 
have been identified by the translators; mineral 
remedies scarcely appear, and mixtures contaming 
mice and other unpleasant ingredients, so commonly 
used in medieval medicine, are the exception. Another 
part should cornplete this work. 


Modern Anzsthetic Practice 
Edited by Sir Humphry Rolleston and Dr. Alan A. 
Moncrieff. (The Practitioner Handbooks, No. 3.) 
(Published on behalf of The Practitioner.) Pp. 281. 
(London: Eyre and Spottiswoode (Publishers), Ltd., 
1938.) 10%. 6d. net. 
HIS work consists of twelve articles, six of which 
had previously been published in The Pras- 
titioner and have since been revised by the authors, 
while six are new contributions. Every aspect of the 
subject has been discussed, including volatile anse- 
thetica, nitrous oxide anmssthesia In surgery, basal 
anmethesia, endotracheal ansethesia, spinal ansme- . 
thesia, anesthesia and analgesia in midwifery, 
anesthesia in the child, anesthesia in dentistry, 
local anmeethesia and analgesia, the ansæsthetic 
aspects of post-operation care, and the risks of 
explosion, so that the aim of the book to provide a 


a mea Sir ae 
daily work has been admirably fulfilled. 
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Man against Microbe 

By Prof. Joseph W. Bigger. 
(London: English Universities Preas, Ltd., 
7s. 6d. net. 


ROF. BIGGER, who is professor of bacteriology 
at Trinity College, Dublin, and author of a 
standard work on the subject, has set out to give 
educated readers who are not necessarily scientiflo 
investigators some idea of the nature of microbes, 
the methods of their study and their effecta. He 
begins with a fascinating acoount of the first micro- 
biologist, Antony van Leeuwenhoek, and then dis- 
cusses the meaning and history of microbiology and. 
the relation of microbiology to mankind, including a 
lucid description of the work of Koch, Pasteur, 
Ehrlich, Metchnikoff, Theobald Smith and Bordet 
among others. The text is liberally interspersed with 
portraite, illustrations of bacteriological equipment 
and microphotographs, and a glossary is appended. 
The work is written in an easy and familiar style, 
admirably suited for the class of readers for whom it 
is intended. 


Pp. 304+18 plates. 
1989.) 


Brompton Hospital 

A Collection of Papers recently published from the 
Hospital. Vol. 7, 1988. Pp. 1v+207+89 plates. 
(London: Brompton Hospital, 1939.) Be. 


ESIDES the annual medical report of the Hospital, 
this volume contains twenty articles, of which 
all but two, describing a method of inducing artificially 
selected collapse in pneumothorax therapy’ and an 
exhaustive account of the cauterization of pleuro- 
pulmonary lesions, have been published elsewhere. 
The other articles deal with various aspects of pul- 
monary tuberculosis, pneumonia and bronchiectasis, 
artificial pneumothorax, obstruction of the trachea, 
thoracoscopy and cauterization of adhesives, radiology 
and the surgery of inflammatory lesions of the lungs, 
cardiac emergencies and the prevention of minor ail- 
ments. ‘The indexes of authors and subjecta for 
vols. 1-7 are moluded. 


Medicine in Mod Soci 
By David Riesman. Pp. vii--2286. (Princeton, NJ.: 


Princeton University Preas; London: Oxford 


University Prees, 1988.) lls. 6d. net. 


N this work, which is based on his Vanuxem 
lectures delivered at Princeton University, Dr 
David Rieman, formerly profeasor of clinical 
medicine and now occupying the chair of the history 
of medicine in the University of Pennsylvania, has 
given the layman a clear and comprehénsive account 
of the progreas of medicine in the nineteenth and 
twentieth centuries and of the various problems 
whioh have arisen during that period. The subjects 
discussed include cancer, medical education, the 
prevalence of neurosis, superstitions and cults, with 
special reference to homaopathy, osteopathy and 
chiropractic, medicine as «4 career, the family doctor, 
medical ethics and preventive medicine. 


371 


Recent Advances in Forensic Medicine 
By Dr. Sydney Smith and Dr. John Glaister. Second 
edition. Pp. viii+264+16 plates. (London: J. and 
A. Churchill, Ltd., 1939.) 15s. 
principal subjects discussed in this well- 

known work, which should prove indispensable 
alike to medical jurista and barristers, are the 
diagnosis of injuries from projectiles, the identifica- 
tion of firearms, the axamination of powders and 
the products of their production, the medico-legal 
application of the precipitin and other tests based 
on the action of preaipitinas and the mdividuality of 
the blood., The chief additions to the new edition, 
which oontains seventy more pages and nineteen 
more figures than the last, are the incorporation of 
recent work on blood grouping, a chapter on the 
cuticular scales of hair by Prof. Alan R. Morits of 
Harvard University, enlargement of the chapter on 
spectroscopy in medico-legal work, important addi- 
tions to the chapter on aloohol in the blood, including 
an aceount of Widmark’s method, and & note on larval 
infestation and putrefaction by Dr. A. G. Mearns. 


Miscellany 
If War Comes (an Essay on India’s Military Problems) 
By B. P. Adarkar. Pp. 41-++-xxxii+3806+419 plates. 
(Allahabad: The Indian Prees, Ltd., 1939.) 2.8 
rupees. 

HE central theme of this easay on problems of 
defence in India from the Indian point of view 
is that India’s only hope of safety lies in full partner- 
ship and oo-operation with Great Britain. The 
author argues that Indian and British interests are 
essentially the same in a world war, and that for 
India to remain outside, even if allowed, might merely 
result in her falimg under a fresh foreign dominion. 
If, however, India needs Great Britains help in 
defence he urges that Great Britain needs the help 
which India’s man-power and natural resources could 
contribute. The effect of the rapidly changed con- 
ditions of modern warfare upon the individual 
problems of the defence of India is discussed, and 
Prof. Adarkar in a series of chapters urges the 
planning of Indian defence to ensure the most 
effective co-operation between Indian and non- 
Indian on terms of mutual respect, the efficient 
utilization of Indian resources and the stimulation 
of mdustry, trade and transport m India on lines 
designed to render her leas vulnerable and more self- 
ing or independent in the event of hostilities. 
If his book is intended to bring home to his 
countrymen. the reality of their danger it equally 
makes an appeal to Great Britain for yet more gener- 
ous treatment the sincerity of which cannot be 
doubted. The community of interest between Great 
Britain and India offers an opportunity of developing 
yet further the spirit of national service, good will 
and co-operation which may overcome the difficulties 
in the way of full self-government whether from Hindu- 
Moslem jealousies, the problem of the Native States 

or embedded prejudices of the Services. 
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Gems and Gem Materials 

By Prof. Edward Henry Kraus and Prof. Chester 
Baker Slawson. Third edition. Pp. mu+287+4 
plates. (New York and London: McGraw-Hill Book 
Co., Inc., 1939.) 2le. 


RAUS and Holden” has now become “Kraus 

and Slawson’’, as Prof. Kraus has been 

asalsted in the preperation of this third edition of 

the book by Dr. Slawson, Dr. Holden having unfor- 

tunately died before the publication of even the first 
(1025) edition. 

The features which have formerly made the book 
so popular have been still further strengthened, and 
there are twenty-seven additional pages and nineteen 
more illustrations in the text. The most immediately 
obvious improvement is the moorporation of four 
fine coloured plates of gam-stones, which originally 
appeared in Eppler’s ‘Edelsteine und Schmuck- 
steine”. The chapters on cutting and polishing and 
on synthetic stones have been expanded and are 
now exoeptionally good, and a short but useful 
chapter has been added on the metals used in 
J í 
Most of the small inaccuracies which were found 
in previous editions have now been corrected, but 
some still remain ; notably in the diagram of absorp- 
tion spectra and in the density figures given for 
synthetic and natural spinels. In the figures given 
throughout the book for specifle gravity and re- 
fractive index the authors favour the broad values 
of the mineralogist rather than the more exact 
values which are often of diagnostic importance to 
the gemmologist. 

Thanks to the clarity of the writing, the wide 
range covered by the book, and ita many illustrations, 
“Gems and Gem Materials” is one of the most attrac- 
tive texts on the subject that has yet appeared. It 
is a pity that so liberal a use of illustrations must 
inevitably entail a price which the needy jeweller’s 
assistent will find it difficult to afford. B. W. A. 


Evidence of Identity 

By Kenneth Richmond. (Psychical Experiences 
Series.) Pp. viii+112. (London: G. Bell and Sons, 
Ltd., 1989.) 8s. 8d. net. 


T is another of the short text-books on 
psychical research which have been recently 
iasued to supply a demand for maternal of better 
quality than that usually provided by the majority 
of writers on spiritualism. The examples selected are 
mainly based upon cases collected and examined by 
the Society for Psychical Research, and thus their 
evidential value is somewhat enhanced. 

In the present volume, Mr. Richmond 1s concerned 
with the question of identity, not so much from the 
point of view of the survival of personality after 
death as from that of the problem of the means by 
which any kind of identity can be established when 
considered in relation to mediumistic communica- 
tiona. In the course of his discussion, the author 
makes no attempt to minimize the difficulties in- 
volved ; and his treatment will go some way to curb 
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the enthusiasm of the uncritical believer and the 
seeker after miracles. 

Apart from the fact that Mr. Richmond seems to 
lay a somewhat undue stress upon the rather dubious 


. evidence supplied by the well-known American 


“Livre dea Revenante”’, this little book is a good 
example of the work undertaken by the more sober 
among psychical researchers, and the author is to be 
congratulated upon the general level of criticism that 
he maintains throughout. A short glossary of terms 
most commonly used is appended, but there is no 


Guide to Business Management Books 
By G. E. Milward. Seventh edition. Pp. xiv+124. 
(London: Management Library, 1039.) 5s. 
HE seventh edition of the Guide to Business 
Management Books, 1939, has been issued in 
cloth binding. It includes all notable books published 
during the six yeara up to and including November 
1938. The Guide is arranged on the same lines as 
previous editions and the more outstanding books of 
1988 are listed separately in the preface. The courses 
of reading printed in the Guide have agaii been 
expanded and are particularly adapted for staff 


training, although the biographical section might 


well be developed further, and imolude special 
studies which illustrate merits or defects of manage- 
ment in practice. A serious defect which should be 
rectified in subsequent editions is the abeance of any 
dates of the editions of the works included. 


The Subject Index to Periodicals, 1938 
Pp. xxix+544. (London: The Library Associatiqn, 
1939.) 70s. 

HIS index, issued by the Library Association, 

is arranged under subject headings m alpha- 

etical order, chosen from the alphabetical subject 
headings in the Library of Congress, U.S.A., with 
modifications and additions to suit British practice. 
With some important exceptions, periodicals covered 
by the Agricultural Index, Hnginesring Abstracts, 
Bnginesring Index, Index Medious, Journal of the 
Society of Dyers and Colourists, Photographic Abstracts, 
Science Abstracts, Journal of the Textile Instiade, Royal 
Meteorological Society porns ic and the Revue ds 
Géologie, Mineralogie «a te are not 
insluded. The location list flrat published in the 1937 
volume has been retained and gives valuable mforma- 
tion regarding the periodical holdmgs of more than & 
hundred and seventy of the national, municipal and 
institutional libraries in the United Kingdom. The 
locations are tabulated in seven columns, each cover- 
ing e large area of the country, but the inclusion of 
a library in the location list implies no guarantee 
that it is prepared to issue periodicals to outside 
borrowers. Bref annotations are given where the 
tatles do not sufficiently indicate the subjects of 
articlea, but verse and fiction are not included. Under 
each heading, articles are arranged alphabetically by 


authors’ names. 
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Iceland Papers, Vol. r 

Scientific Resulta of Cambridge Expeditions to 
Iceland, 1932-38. Pp. vii+17 papers. (London: 
Oxford University Preas, 1939.) 21s. net. 


HERE is no better training for young men than 
to send them away from their families and 
teachers, giving them joba that they feel to be 
incursions into the unknown. Such was the idea of 
the geographera of Oxford and Cambridge, but they 
found themselves restricted by university terms to the 
summers. Work in North Africa and to the Muth 
could be carried on at any season, but only in summer 
could the north be attacked. In consequence, we see 
year by year parties from Oxford going to Spitzbergen 
and from Cambridge to Iceland, while both univers- 
ities, often using more experienced seniors, visit 
Greenland. 

Geography includes nearly-all science, and nothing 
comes amiss. In no section oan much be accomplished 
in one northern season, and the torch is passed on 
from one party to another and so knowledge accumu- 
lates. In a series of separata, bound up together, we 
have the resulta of twelve Iceland visita from 1932 to 
1938, usually two or three men together. They com- 
prise five devoted to physical geography, six to birds, 
four oddmenta concerning spiders, worms, Collembola 
and freshwater algm, and two stronger accounts of 
the Central Desert and of Grimsey Islet, necessarily 

We wish succeas to these ventures, and we approve 
of Iceland, for great profit may be foreseen in similar 
summer expeditions for several decades. 


L'Année psychologique 

Fondsteurs : Henry Beaunis et Alfred Bmet. Publiée 
per Prof. Henri Piéron. (Bibliothèque de philosophie 
contemporaine.) Année 37 (1986). Tome 1. Pp. xxiii 
+448. Tome 2. Pp. 449-844. (Paris: Félix Alcan, 
1937.) 150 francs. 


yearly publication is always eagerly expected 

by psychologists, for it gives an accurate account 

of the research made in the various fields of psychology 
during the year. Reviews of books and of special 
articles are listed according to their subject ; and 
the principal pointa in them are clearly explained. 
A series of specialized contributions add to the 
interest of this survey. In this issue might be men- 
tioned thoee of Geblewicz and Shen (Rôle du tempe 
dans la perception de la profondeur}, of H. Piéron 
(Types d'intelligence), and of Fauville, Dewyn and 
Ells (Aptitudes motrices et aptitudes perceptives). 

T.G. 


Urmass und Schöpfung 
Neuentdeckte Gesetalichkeiten. Von Ernst P. v. 


Schoen- Pp. viii+235. (Berlin: G. 
Schoenfeld’s Verlagsbuchhandlung, 1938.) 


HE author investigates the origin of our system 
of numbers on the basis of biological facta. He 


attempts to prove the dominating existence of the 
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geometrical progreasion in living beings as well as in 
celestial phenomena. Investigating and confirming 
some well-known facte, such as the distribution of the 
planeta, he derives a number of empirical relations 
between the bodies of the solar system. Apert from 
this section of the book, which bears quite a personal 
note, the book as a whole is quite stimulating to 
read for all those interested m the physical and 


‘biological foundation of our past and present concept 


of measurement and number. 


Animal and Bird Painting 

The Outlook and Technique of the Artist. By Charles 
Simpeon. Pp. viii+136+68 plates. (London: B.T. 
Batsford, Ltd., 1989.) 106. 6d. net. 


N eminently readable book. The domam of 
animal painting has been little invaded by the 
‘wild men’ of modern art, who would possibly be 
annoyed by the author's insistence on sincere cbeerva- 
tion, not only of animal structure and movement, 
but also of the landscape environment. Different 
classes of animals are treated in same detail, with 
short accounta of their origin and varieties. The 
student of animal painting will find help m the 
author's references to the particular snags and diffi- 
culties in the matter, and in his very practical advice 
on the method of catching and memorizing a special 
aspect of a moving subject. Considerable attention 
is given to the correct sequence of movements in 
walking and running animals. The influence of light 
in eliminating detail must .not prevent close repre- 
sentation of easential form and solidity. Many paimt- 
ings of animals should be called studies merely, in 
that the extreme details of anatomy are allowed to 
obscure the values in the picture as a whole. 
The book is well and copiously illustrated by black- 
and-white reproductions of the works of old and 
modern masters of animal painting. ° 


a 


Physics 


Physics for Technical Students 
Sound, Electricity and Magnetiam, Light. By Prof. 
W. B. Anderson. Third edition. Pp. x-+361-796. 
(New York and London: MoGraw-Hill Book Oo., 
Inc., 1988.) 15s. 
HE stumbling block for many advanced technical 
studenta is inadequacy of training in funda- 
mentel physics. Physics is undoubtedly a subject in 
which, to the physicist, there can be no compromise ; 
for the man who is to become one of a number of 
kinds of engmeer and not a physicist, there is much to 
be gained by selecting those aspecta of physics which 
are likely to be of greater use to him than other 
aspecta. What these aspecta are.experience must 
tell; technology is daily becoming more scientific 
and an adequate syllabus must be continuously 
brought up to date. 
The present text-book is along the right lines, but 
may not be entirely suitable for English engineering 
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studentas. One thing that might have been done to . 
mmprove ita detail would have been the collaboration 
of a acientifloally trained engineer, who would have 
introduced a greater conformity with the language 
of technology, so that the idees may be more easily 
grasped by a technical student. Nevertheleas, the 
eauthor’s work is very suggestive in forming funda- 
mental treatments of physical phenomena for students 
specializing in applied science-rather than in science 
itself. L. E. 0. H. 


Motion Picture Sound Engineering 

A. Series of Lectures presented to the Classes enrolled 
in the Courses in Sound Engineering given by the 
Research Council of the Academy of Motion Picture 
Arta and Sciences, Hollywood, Calformia. Pp. 
xvii +547. (London: Chapman and Hall, Ltd, 
1938.) 30%. net. 


HIS text is the successor to “Recording Sound 
for Motion Pictures”, compiled by some twenty 
authors and edited by Lester Cowan. In the distant 
days of 1931, the pioneer technicians of a new 
industry, that of addmg sound to scene, had a great 
deal of what was new to say; their effort in print 
was by no means perfect, but it gave the impression 
of vitality and freshness. In the present publication 
we do not get & complete view either of the industry 
or of studio technique. The latter has changed ex- 
tensively in the last decade, but we cannot judge 
what in the older book is now obsolete and what is 
now of primary importance. That is not to say that 
the first 175 pages are not valuable. -They deal 
lucidly with technical solutions of many difficult 
practical problems which confront the recording 
engineer. 

In a highly competitive industry, research has in 
recent years been on a co-operative basis, directed 
by the Research Council of the Academy of Motion 
Picture Arts and Sciences, which, through committees 
of experts,-has sorted out the problems and used the 
best resources of the industry ; the description of the 
resulta obtained gives an air of finality to the attain- 
able criteria prevailing at the present time and that 
there is not much more to be dope until there is 
another upheaval in- the industry, such as the 
adoption of stereophony. 


From the general acoustic point of view, great . 


importance must be attached to the specification 
and realization of a standard of radiated sound 
reproduction, against which commercial systems oan 
be compared and assessed in respect to their defecta. 
The radiating system comprises two paris, one & 
cellular horn covering the range 300 op.a., to 
-10,000 c.p.s., driven by a phase-adjusted duralumin 
diaphragm, the other a set of large cone diaphragms 
operating through a horn terminated with a large 
baffie. The response results in a fluctuation within 
two decibels over the range 50 to 8,000 o.p.s., over 
a horizontal angle of nearly 110 degrees and a vertical 
angle of 60 degrees, with a maximum electro-acoustic 
efficiency approeching 50 per cent. The amplitude 
distortion and fiutter specified in the reproducing 
machine and radiator set new standards for sound 
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reproduction. The new types of push-pull recording 
on. flim, the control of the noise-level, microphones, 
and the new types of photo-electric cell which are 
required to reproduce the push-pull sound-tracks are 
very well treated. Film processing is rather lees 
well done than before. 

Tbe remaining three hundred_pages do not carry 
the subject much further, because attention is diverted 
to details of electrical circuita, such as transformers: 
and filters and elementary circuit theory, which 
appear to have been included solely because they 
happened to fall into a series of lectures to filr 
technicians as a part of their education. The only 
part which is not done better elsewhere by specialisté 
is the section on properly designed equalizers ; the 
dividing networks are new, and have been forced 
into reproducing circuits by the necessity of operating 
loudspeaking receivers in series or parallel without 
overloading them with currents of frequencies for 
which they are not intended to have appreciable 
response. One concludes that there is good material 
in the present text, but it has been made expensive 
by the inclusion of much extraneous elementary 
matter. ~- L. E. 0. Hugna. 


Textbook of Heat 

By Dr. R. Wallace Stewart and Dr. John Satterly. 
Revised by C. T. Archer. Second edition. Pp. vi +410. 
(London: University Tutorial Preas, Ltd., 1989.) 
7a. 6d. : 


HIS is a book on the theory of heat written for 
students of the standard of the intermediate 
university examinations. It appears to fulfil ite 
function admirably, and should afford an excellent 
introduction to the more advanced works on thermo- 
dynamics. There is no great originality of treatment, 
but all the usual branches of heat are dealt with in. 
an adequate manner. The type used is clear, and 
the text is well illustrated by more than two hundredl 
bold diagrams. The large selection of questions taken 
from recent examination papers of the University of 
London should prove useful to studenta. 


Tons, Electrons and Ionizing Radiations 

By Prof. J. A. Orowther. Seventh edition. Pp. 
xii +-848 4-7 plates. (London: Edward Arnold and 
Co., 1988.) 12s. 6d. net. 


HE seventh edition of this well-known book is 

to be welcomed, for in it the author has been 
enabled to give an account of some of the more roent 
developments of the rapidly changing subject of 
atomic physics. Experiments on the structure and 
disintegration of the nucleus are described, including 
those made by means of the cyclotron, and there is 
also a discussion of the production of the artificial 
radio-elements such as radio-sodium and radio- 
phosphorus. The section on coamic radiation has 
also been rewritten and enlarged. Prof. Crowther 
possesses the gift of lucid explanation, and it suffices 
to say thet the additions now made reach the sams 
high standard as the remainder of the work. 
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30: Mars on September 23. Mars, Jupiter and 
3aturn are the triad of evening stars. Mara, post, 
ypposition, decreases from mag. — 1-8 to mag. — 1:1. 
Jupiter is in opposition on September 27 and 
‘eaches ita greatest brightness (mag. — 2:5). Close 
yroupings of Jupiter’s four inner satellites are 
sen at Oh. 15m. on September 5 (satellite II in 
sclipse), 6, 13, 28, and 30. The ring system of 
3aturn has now reached its most open phase for 
his year. The variable star, Algol, is well placed 
or observation all night. The Pleiades rise in 
he late evenings “like a swarm of fireflies tangled 
n @ silver braid”. The chief interest, however, on 
lear moonless nights in autumn is the region of the 
elilky Way. Apart from its remarkable structure— 
star clouds, dark rifts and ‘‘coal sacks”’, and gaseous 
lebulm, the galactic plane is also the preferential 
egion for classes of stars of peculiar interest, nove 
sspheid variables and O-type stars. In the direction 
f the rich fields of Sagittarius lies the centre of our 
stellar system more than 30,000 light years away 
and obscured from sight by absorbing tracts of commio 
lust and of gas. Tracing a path alightly inclined to 
he Milky Way is a belt of bright stars that includes 
he brightest stars in Orion, Taurus, Cassiopeia, 
sygous and Lyra. These stars and others of the 
wighter B-type and A-type are representatives of a 
‘elatively amall local cluster that is some 2,000 light 
ears In diameter and contams the solar system. The 
average star density of the Milky Way fields is about 
K0,000 stars per square degree ; towards the poles of 
‘he galaxy the density falls to about 1,200 stars. The 
-00-inch telescope at the Mount Wilson Observatory 
1a8 recorded with exposuyes of 200 minutes an fields 
„t the north galactic pole as many recognizable 
iebula per unit area of the sky as stars! These 
emote stellar systems are exemplified by the ‘great 
indromeda Nebula visible to the unaided eye as a 
„azy patch near the star y Andromeds. 


Announcements 


ArT the first meeting of the Council of the newly 
~ormed Gas Research Board of the gas industry, it 
vas announced that the first president of the Board 
vould be Sir David Milne-Watson. The appointment 
f the secretary of the Institution of Gas Engineers 
8 the first secretary of the Board was coon- 
irmed. 


THe Medical Research Council has appointed Dr. 
Jonald Hunter, physician to the London Hospital, 
nd Mr. Harold E. Clay, national secretary of the 
’assenger Services Group, Transport and General 
Vorkers’ Union, to be members of the Industrial 
Tealth Research Board, in succeasion to Prof. J. A. 
Yixon and Mr. R. Coppock. 


THa College of Physicians of Philadelphia has 
warded the Alvarenga Prize to Dr. Harry Goldblatt, 
rofessor of experimental pathology and associate 
irector of the Institute of Pathology, Western 
serve University, Cleveland, Ohio, for his out- 


sanding contributions to the pathogenesis of laa 
mgion. 


~ 
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A RHPRESANTATIVE body of members of the Institu- 
tion of Civil Engineers is sailing from Liverpool on 
August 26 to participate, at the invitation of the 
American Society of Civil Engineers, in a British- 
American Engineering Congress opening in New York 
on September 4, and to visit the World’s Fair and 
various places of engineering interest. The party 
numbers about a hundred, coming not only from 
Great Britain but also from India, Australis, South 
Afrioa, Nigeria, Iran and Palestine, under the leader- 
ship of Mr. W. J. E. Binnie, president of the Institu- 
tion. It is thirty-five years ago since an official visit 
to America was made by members of the Institution. 


THE fifty-second annual conference of the Sanitary 
Inspectors’ Association will be held at Bournemouth 
on September 4—9 under the presidency of Mr. J. C. 
Dawes. Further information can be obtained from 
the secretary, 18 Grosvenor Place, London, 8.W.1. 


THe American Association of Biophysics and 
Oosmobiology is organizing an international congress 
of biophysics, biocosmics and biocracy to be held in 
New York on September 11—17 with Prof. D. Arsonval, 
Branly, Langevin and Tchijesakvy as honorary 
presidents. Further information can be obtained 
from the general secretary, 39 rue Scheffer, Paris 16°. 


THE seventh Congress of the French Society of 


_Phoniatrics will be held on October 17 at the Paris 


Faculty of Medicme when Dr. Pichon and Mme. 
Borel-Maisonny will read a paper on aphasia and 
psychogenic disorders of speech. Further information 
can be obtained from the general secretary, Dr. 
Tarneaud, 27 avenue de la Grande-armée, Paris 16°. 


A EvurnoprHam Conference on Rural Life will be 
held under the auspices of the League of Nations in 
Geneva during October 16-31. The Conference will 
be devoted to the well-being and solidarity of 
European rural life. Preliminary information, 
national monographs and technical documentation 
are being published in this connexion by Meers. 
Allen and Unwin, 40 Museum Street, London, W.C.1. 
Further information can be obtained from the 
Secretary, League of Nations, 16 Northumberland 
Avenue, London, W.C.2. 


A QUARTERLY review of philosophical books and 
periodicals in the form of brief excerpts and synopses 
will make its appearance in the early part of October 
of this year under the title Phtlosophic Abstracts. 
The intention is not only to present English-speaking 
philosophy departments with a bibliography of 
essential philosophical literature, but also to give 
them an opportunity of keeping abreast with the 
principal philosophical theories as presented by their 
respective authors. The editorial ones are at 884 
Riverside Drive, New York, N.Y. 


Dr. Herszer H. Brown, one of the signatories 
of the letter entitled “‘Sponge Mortality in the 
Bahamas” which appeared in Nature of May 13, 
p. 807, has written pointing out that his name is 
incorrectly printed as ‘Hubert H. Brown” at the 
end of the letter. i 
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LETTERS TO THE EDITORS 


Tha Hiio ah Nod aai anaa or oina 


They cannot undertake to return, or to 


expressed by thew correspondents. 
with the writers of, rejected manuscripts 


tniended for this or any other part of Narunn. No notios is taken of anomymous commmumications. 


NOTES ON POINTS IN BOMH OF THIS WHEXK’S LETTERS APPHAR ON P. 384. 


CORRESPONDHNTS ARN INVITED TO ATTACH SIMILAR SUMMARIBS TO THMIB COMMUNICATIONS. 


Role of Dietary Choline in Neurohumour Production 


Tus Hpotropic action of choline! and the role of 
choline in the formation of scetylcholine have not 
hitherto been studied in the same experimental 
animals. It seams reasonable to suppose, however, 
that, in addition to the production of the familiar 
fatty liver, lack of dietary choline might result in 
deficient formation of the neurohumour, acetyl- 
cholme. The findings in preliminary experimenta? 
suggested that this is indeed the case. 

The present i ta were designed to test the 
hypothesis that a dist poor in choline resulta in a 
low level of vagus activity and that this in turn is 
due to deficient formation of acetylcholine at the 
nerve endings. Rats were used as e tal 
animals, and were kept on the various dieta for at 
least nine weeks. Vagus activity was evaluated by 
observing the slowing of the heart brought about by 
electrical stimulation (twelve per second at 
maximal strength) of the distal cut end of the left 
vagus nerve. The resting heart-rate in rata (170- 
250 gm.) under urethane anesthesia on a’ normal 
diet is fram 800 to 500 beata per minute. The heart 
rate of animals on a low-choline diet or of thoee 
receiving the same ration with added choline fell 
within these limits. In one series of animals vagus 
stimulation reduced the heart-rate to approximately 
80 per cent of the normal value in rate on & normal 
diet, to 45 per cent in rata on a low-choline-plus- 
cholinesdiet and to 75 per cent in the animals on a 
low-choline diet. In other series many of the rate 
on the low-choline diet showed a normal vagus effect 
but others, as seen consistently in the small series 
cited above, showed very little change m heart rate 
on vagus stimulation. The most suggestive finding 
of this m igation is that, in animals on a low- 
choline diet showing little effect of vagus stimulation, 
the intravenous administration of choline (0:5 c.c. of 
2 per cent oholine chloride) increased this effect. 
This phenomenon was never seen in rate on a normal 
or low-choline-plus-choline diet. 

We conclude that deficient vagus function may be 
linked with a low intake of dietary choline and this 
may, in part at least, be rectified by injected choline. 
It is therefore reasonable to suggest that choline 
deficiency may result in deficient formation of 
acetylcholine at the nerve endings. This and other 
possibilities are to be tested further in subsequent 
experiments in which it is hoped that dietary oon- 
ditions producing an even more drastic deflciency of 
cholme may be utilized. 


D. Y. BOLANDT. 
Departments of Physio and O. H. Bzer. 
Physiological Hygi 
University, Toronto. 
July 29. 


SPAR and Ridout, J. H., Asm. Rew. Biochem., 8, 340 (1090). 
: golandt, D. Y., Canad. Chem. and Proces Indwe., $3, 290 (1039). 


ground 
of the resuspended virus particles are 
omogenaity 


Effect of Lipoid Solvents on. Vaccinia Virus 


Tas elementary bodies of the dermal stram o 
vaccinia virus can be obtained readily from the skir 
of the infected rabbit's back in ions showin; 
& high degree of physical and immunological homo 
geneity ; the virus contains protein, carbohydrat+ 
and ether-soluble lipoid material’. We find that 
ee a 

dry density is creased from 1-26 to 1-81 and n 
PRELP ee acess Ge E O EE 
grmding in buffer solution. The appearence by dark 

examination and the sedimentation constan* 
anc 
the boundary inh is alightly reduced. Thi 
infectivity of the virus is unaltered by this treatmen: 
and it is therefore probable that the lipoid materia 
extracted with ether (consisting largely of aholestero 
and acetone-soluble fat) ia derived from the host anc 
adsorbed on the virus. 

The ether-extracted virus still contams 9 per cen 
of lipoid material, containing some 2 per cent phos 

which can be extracted only with aloohol o: 
aloohol-ether mixtures. The virus residue after treat 
ment with alcohol has almost entirely lost ite im 
fectivity, but it is imposible to say whether this i 
due to the removal of the lipoid material or to th 
concomitant effect of aloohol on the virus proteim 
The virus residue now has a density of 1-36 and sus 
pensions give toes letely inhomogeneous boundarie 
in the cen t contains 15:5 per cent ni 
or a e Colorimetric car 
hydrate estimations (total carbohydrate’, orcinol-HC 
pentose test and Feulgen reaction) mdicate th 
presence of approximately 3 per cent thymonuclei 
acid and 4 per cent carbohydrate ; tests for glucos 
amino after acid-hydrolyms were positive. 

Washing the virus repeatedly with water or dilut 
buffer, which is known to result in the liberation o 
specifically precipitable protem’, was found to remov 
nitrogen, phosphorus and carbohydrate but no nuclei 
acid. If the ether-extracted virus is treated with 1 pe 
cent sodium carbonate at 20°, practically all th 
nucleic acid and 40 per cent of the carbohydrate pas 
into solution in 1-2 hours. This effect is followed by 

disintegration of the residue into particle 
of widely different sixes, same only slightly smalle 


Though in ita chemical and immunological com 
i i more neariy to th 
plant viruses, there appears t 
us to be little evidence that the substance of the viru 
is held within a oell membrane. The evidence whic 
has been given‘ of oamotic swelling (derived indirect] 
from measurements of sedimentation rates in med» 
of different density} is open to serious objections 
and such swelling can be observed m protem gel 
There ia no evidence of selective ion permesbilit 
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ind the resistance of the virus particle to attempts 
at mechanical disruption, to drying and to the action 
of ether militates against the idea of a fluid cytoplasm 
sonstrained within a membrane. The piecemeal dis- 
ntegration of the virus icle in sodium carbonate 
solution to us that the virus has a gel-like 
ability to preserve its form, in which the nucleic acid 
ind perhaps also the bound lipoid present play an 
sential part. The analogy with a protein gel is 
10t altogether satisfactory however since, although 
here is evidence® that much water is associated with 
che virus, the mechanical properties and the intense 
ight scattering suggest that this water belongs mamly 
o an ion atmosphere and not to the central particle. 

This work has been carried out in collaboration 
vith Dr. O. R. Amies and Dr. G. H. Eaglea; a full 
port will be made later. 

A. 8. McFARLANR. 
M. QG. MAOFARLANH. 
Lister Institute, 
London, 8.W.1. 
July 28. 


H T. P., Parker, E F., and Rivers, T, J. Med, 
EN P eR = 


soaks B. G. and Bhediovaki, T, J. Brp. Mod, 


MoFariane, A. 8., Proc, Roy. Sos., B, 19%, 301 (1088). 


Effect of Ultrasonic Vibration on Vaccinia Virus 

Eann experiments by Hopwood and Gordon! 
tiowed that calf lymph vaccine virus retained ita 
afectivity after subjection to ultrasonic vibrations 
o. 500 kil jæ.) and even appeared to have an 
acreased infective titre. The increase was attributed 
o disengagement of virus from particles of mert 
oaterial in the crude lymph. Rivers e al.* found 
hat sonic vibrations of considerably lower frequency 
8,000 per second) applied for 15 minutes to purified 
aspensions of vaccinial elementary bodies resulted 
n & detectable reduction m their infectivity, and 
ted that adventitious substances, particularly pro- 
ein, protected the virus from inactivation. 

Using washed vaoccinial elementary bodies of a 
«bbit dermal strain, in every way comparable to 
givers’ preparations, we have dried the virus from 
ihe frozen state, extracted the ‘adventitious’ lipoid’ 
vith benzene, and redispersed the elementary bodies 
ompletely with ultrasonic vibration, without loss of 
The washed, dried and benrene-extracted virus 
zas irradiated at 550 kilocycles/seo. in a thin-walled 
lass tube containing dilute phosphate buffer. Three 
a1ocesaive exposures lasting 14 minutes were given, 
nd, by cooling the tube m ice between the e 
Ihe temperature was kept below 20°C. throughout. 
‘he milky suspension was centrifuged for 15 minutes 
t 8,000 rev. per minute, whereby about a third of 
he virus was deposited. The deposit was again 
radiated and centrifuged; after two or three 
petitions of this treatment, more than 95 per cent 
# the original dry virus was found to have been 
aspersed. Intracutaneous inoculations in the rabbit 
aowed no significant difference between the titres 
£ the original undried virus and that of the virus 
wied, benrene-extracted, and resuspended, either by 
dtrasonic vibration or by grmding*. The microscopic 
ppearance of stained specimens, and of unstained 
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specimens by dark-ground illumination, the sedi- 
mentation rate, and boundary homogeneity, were 
also unaffected by the ultrasonic treatment. 
F. L. Horwoop. 
M. H. SALAMAN. 
St. Bartholomew's Hoepital, 
London, E.0.4. 
A. 8. MoFaRLann. 
Lister Institute, 
London, 8.W.1. 
July 29. 


! Hopwood, F. Lo J. Sot, Ina, aly a 
and Chambers, L. A., J. Frp. Med. 


8 HoFarlano, A. 8., and Maofariane, MLG , me preceding letter. 


A Benzpyrene Tumour Strain in Hamsters with 
Tendency to Metastasis Formation 


ExrERmans on the hamster with carcmogenic 
substances have so far been described only in a short 
communication by Gye and Foulds’. Our experi- 
ments were made with the view of demonstrating 
whether the tumours caused in the hamster by 
carcinogenic substances show any peculiarities with 
regard to formation and course. 40 hamsters (Ortoctus 
qureus) were subcutansous injections of 0-25 0.0. 
of a 1 per cent solution of benzpyrene Meurice. 
98 per oent of the animals developed tumours after 
a latent period of three months on the average. 
Histologically they were polymorph cell sarcomata. 

Whereas we never observed metastases in rats with 

i or transplanted benzpyrene tumours, we 

ound these in a hamster tumour’ strain which 
we have been since February 1938. The 
special features of this metastasis formation are: 
(1) the extraordinarily large number of animals which 
developed metastases; (2) the preference of meta- 
stases for lymph glands; (3) their spread through 
the part of the body. Of 54 hamsters 
sectioned, 89 (72 per cent) showed metastases. 
All the animals,had metastases in the lymph 

ds. One animal had in addition a metastasis 
in one kidney. The process involved the axillary, 
groin and mediastinal glands and a chain of giands 
m front of the lumbar spine down to the pelvis. 
Mostly several glands are affected, but in many cases 
all the glands m the above-mentioned regions are 
involved. The axillary region and mediastinum 
showed the largest tumours. We are here, therefore, 
oe with a dissemination resembling a systemic 


orr or complete irradiation of the whole 
body with X-rays does not noticeably morease the 
percentage of animals with metastases. In same 
cases it is possible to transmit tumours by the 
subcutaneous injection of blood from hamsters with 
metastases. 
Ped pacar capa acane a R 
ee ere ee 
mice described by Parsons’. This worker assumes 
that because transmission is effected through filtered 
cell-free material, dissemination is caused by a filter- 
able agent. We have not yet completed transmission. 
experiments with filtrates. But we have deprived 
gland material of cella capable of multiplication by 
means of X-rays by the method employed by 
Doljanski and Halberstaedter? m’ Rous sarcoma. 
Attempts at transmission with such material have so 
far been negative. 
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While it is not usual to find 
metastases in rata give oes 
benzpyrene tumours, Oberling an 
M. and P. Guérin‘ have succeeded 
in obtaining them by injecting very 
large quantities of benzpyrene. In- 
jection of 75 mgm. of benzpyrene 
will cause metastases in 50 per 
cent of rata. Oberling and Guérin 
consider that this is due either to 
the fact that large doses of benz- 
pyrene lower the resistance of the 
organs, or that the tumour ocells 
produoed by large sn ace more 
aggreasive and proliferative. 

In our cases, the animals show- 
ing metastases did not come into 
contact with benzpyrene. It must 
.be assumed that both the tendency 
to metastasis formation and the 
O affinity in our tumour strain 1s based upon & 
SNE property of the tumour cells themselves. 

L. HALBBAESTARDTER. 

Department of Radiobiology, 

Cancer Laboratories, 
The Hebrew University, 
Jerusalem. 
June 30. 
`1 Amer. J. Canc., 33, 108 (1689). 
sJ. Path. Bact., €, 501 (1088) 


> NATUREN, 143, 228 (1939). 
1 Bull. dssoc. frang. Kinde Cane , 28, 198 (1939). 


Lethal Action of Alpha-Rays on Sea-Urchin Eggs 
Warn unfertilized eggs of sea-urchm, Pseudo- 
conirotus depressus (A. Agassiz), are inseminated 
immediately after the irradiation with gamma- or 
beta-rays of radium, the trme of their first cleavage 
is prolonged roughly m proportion to doses’. This 
phenomenon has the same tendency to that already 
reparted by Henshaw* and others, who used roentgen 
rays and ultra-violet light. Recently, we have studied 
the effect of alpha-ray irradiation and obtamed quite 
different resulta. . 





CURVES SHOWING THR PARCHNTAGH INCREASE OF BAGS 
IN TWO-CELL STAGE AFTER INSEMINATION, 


C: OONTROL;- f: IRRADIATED WITH BETA-RAYS 

(30,000 r IN ONB HOUR); a, AND ag‘ IRRADIATED WITH 

ALPHA-B4aYS (48 WO.-am0. IN 10 smOONDS AND 146 
MO.-aeO. IN | MINUTA). 


The following experiment was made on the eggs 
of sea-urchin, Strongylocentrotus purcherrimus (A. 
Agassiz). Eggs were carefully placed in a single layer 
in @ amall dish, 7 mm. in diameter with a thin bottom 
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Fig 2. 


MICROBOOPIO APPHARANCOE OF NON-IRRADIATED (A) AND IRRADIATED BOGS 
IN MARLY (B) AND OOMPLITH (O) DIBINTAGRATION. 


of collodion film, less than Iu in thickness. Unde 
the dish a piece of glass with radium O’ was placed a 
the distance of 5 mm. As the range of alpha-ray 
of radium ©’ in water is 80 u, taking into considera 
tion the absorption of the air and the specific gravit, 
of eggs, the alpha-rays are estimated to penetrat 
into the eggs as far as 51. The diameter of the egg 
is about 90u. In every experiment the intenmty o 
radium © aotivity was measured by electromete 
and the dose 18 expressed by mullicurie-second, con 
sidering the decay of radium 0’. 

Fig. 1 mdicates the increase of the percentage o 
eggs in two-cell stage produced by first cleavage wit! 
the lapse of time after msemination. Curve O show 
control, curve B a case of beta-ray irradiation, an: 
curve a, and a, two cases of alpha-ray irradiatior 
The eggs irradiated by beta-rays (curve ĝ) take som 
time to begin cleavage and their cleavage goes o 
slowly, but the tendency resembles control. Smap> 
doses of alpha-rays produce no effect on the cleavag 
time. Even after doses of alphs-rays (curve a, 
the begining trme of the cleavage is almost the sam 
as m control. (A very little prolongation shown 1 
considered as the effects of beta-rays accompanied b: 
alpha-rays.) Moreover, in this case the cleavag 
proceeds very fast at the beginning, but seems t 
stop when a certain percentage of cleavage is reachee 
while after several hours it goes on very slowly agair 
Thus in the case of alpha-ray irradiation, some egg 
take the ordmary course of cleavage, while in other 
the cleavage is delayed. With the mareasing dose 
of alpha-rays, fewer cases of the ordinary cleavage 
are o (curve a,), and some eggs stop cleavag 
absolutely. Even the eggs producing fertilizatio 
membrane by msemination with normal sperm sto, 
cleavage, and from about one hour after the irradie 
tion they gradually disintegrate, as is shown in Fig. í 
This disintegration phenomenon can be seen m th 
same way in unfertilized eggs. This is death cause 
directly by alpha-rays. 

We are mdebted to Prof. M. Nagayo, Dr. M 
Yamakawa and Dr. W. Nakahara for their kin 
advice.and encouragement. Mrruo Mrwa. 

` Hwao YAMASHITA. 
Kazoo Mort. 
Radiological and Pathological 
Divisions of the Japanese Foundation 
for Cancer Research, Tokyo. 
May 24. 


1 irwa, Yamashita and Mon, Gaan, 33, 1 (1089). 
"Henshaw, P B, Amer. J. Roent., 37, 800 (1932). 
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Amino-Acids and Rooting of Cuttings 


THs work of Went and co-workers and that of 
Zimmerman and his associates has amply demon- 
strated the value of the so-called ‘Toot-forming’ 
hormones. Went, Bonner and Warner! have shown 
that in certain cases vitamin B, treatment of hor- 
mone-treated cuttings has resulted in a great mcrease 
in the rapidity of rooting and in the number of roots 
produced. I have confirmed this finding m the case 
of one species, namely, Camellia, used by these 
workers, but it is upparent that the treatment with 
vitamin B, (aneurin) must be given at the appropriate 
time after hormone treatment. This period after 
hormone treatanent is difficult to determme. In some 
instances response has been rapid and at other times 
no response to vitamin B, has: been obtained, 
but the same cuttings may respond to later treet- 
ment. 

White! has shown that certain amino-acids are 
easexitial for the growth of excised tomato roots. The 
amino-acids found necessary were: glutamic acid, 
lysine, histidine, phenylalanme, leucine, isoleucine, 
valine, serine and proline. Went and co-workers, 
referring to ‘‘easentiual ammo-acids’” in the paper! 
referred to above, predicted that “ may be 
found in which root development is limited by these 
substances’. 

In the course of my experiments, a mixture of 
the above-mentioned amino-acids was used to treat 
cuttings which had just been treated with a-naphtha- 
lene acetic acid at a concentration of 1 part in 20,000 


Two concentrations of the 
amino-acid mixture were used. Solution I was made 
up to contam approximately the concentration of 
each ammo-acid that was found by White to be the 
optimum for root growth. Solution II was ten times 
the concentration of solution I. 

Treatment 1. Cuttings after a-naphthalene acetic 
acid treatment were kept with about } in. in solution I 
m a heated frame at 22° O. for sight days (the amino- 
acid solution was changed twice during treatment). 

Treatment 2. Cuttings soaked for twenty-four hours 
in solution II. 

Treatment 3. Cuttings soaked in water for eight 


. Cuttings soaked in water for twenty- 


After treatment the cuttings were planted in 
sand, - 

After four weeks the cuttings from treatment 1 
Se ee ee 
accompanied ii litting of the epidermis. There 
were no gigns us formation. Cuttings from 
oa ee ee 
but this was not quite so marked, while those from 
treatments 3 and 4 showed definite callus formation 
but no swelling of the base. 

After six weeks all cuttings from treatment 1 
{10 cuttings in all) were rooted. Six cuttings from 
treatment 2 were rooted-——after seven weeks all were 
rooted. No roots were on o from treatments 
3 and 4, even after seven weeks, though callus forma- 
tion was marked. 

The results indicate that one (or more) of the 
amino-acids used haa had a marked effect on the 
production of roots. Thies observation substantiates 
the iction of Went æ al. that rooting of some 
vuttings may be limited by lack of amino-acids. 
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Experiments to indicate which of the individual 
amino-acids was responsible for the observed effect 
are under way. 

B. W. Doak. 


Plant Chemistry Laboratory, 
Department of Scientific and 
Industrial Research, 
Palmerston North, 
New Zealand. 
June 19. 
W 
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Hydrolysis of Starch Films by Polarized Infra-Red 
Radiation 

Ir was shown in 1924 that, in the presence of small 
quantities of diastase at room temperature, plane- 
polarized daylight has a selective effect in accelerating 
the hydrolysis of starch grams’. - 

In the case of the temporary starch in the living 
leaf very marked evidence of hydrolysis was obseryed 
on irradiation with daylight polarized by a Niool 

riam, a well-defined i of the phiam aperture 

ing obtained, when the irradiated loaf was treated 
with iodine solution’. 

Jt was also shown that, when the stomata in the 
living leaf are irradiated with plane-polarized day- 
light, the rate of hydrolyms of the starch m the 
guard-cells ig sufficient to burst them’. 

Furthermore, films of starch solution on glase and 
ec gigait ge per were irradiated with plane-polarized 

con 


light an vincing evidence of hydrolysis was 
obtained. The starch films on glass after irradiation 
deposited crystals on drying. The starch films on 
filter paper were treated with iodine solution after 
TAAA and the resulting blue colour was much 

ounced m those portions of the film which 
hed exposed to the polarized: radiation. 

In 1986 Prof. Baly directed my attention to the 
fact that carbohydrates do not selectively abeorb 
rays in the visible and near ultra-violet regions of 
the but selectively absorb rays in the wave- 
length region 1-5u—8 u, and he suggested the use of 
polarized infra-red radiation. 

The radiation from a roll of fine platinum. gauze 
heated In a Bunsen burner was reflected upwards, 
(a) by a sheet of ferrotype at the polarizing angle, and 
(6) from a polished metal surface which had been 
lightly greased m order to reduce the intensity. 
These two reflected beams, one plane-polarized and 
the other non-polarized, irradiated moist starch 
films on filter paper in petri dishes. In each case a 
diaphragm with an aperture cut in it was interposed, 
the shapes of the two apertures being purposely 
sao Secs as shown by the accompanying lme 

irradiated for 2-3 houra,. the starch 
i ee ee 
treated with iodine solution and thoroughly washed 


h (top) the effect of the polarized radiation 
own by a lighter coloured area which corresponds 


“in to the aperture 4 in the diaphragm. The 


definition of this lighter area is somewhat marred 
by the diffusion of the producte of hydrolysis into 
the non-irradiated area. It may be noted that this 


-diffusion does not take place in the living leaf, owmg 


to the starch grams being enclosed in oells, and 





STaAROH FILMS AFTAR STAINING WITH IODING (LEFT). ` 
P SHOWS DIMINUTION OF STARCH, THA DOTTED LINAS 


INDICATING STRRANWH OF HYDROLYBAD FRODUOCTS. 
L SHOWS CONDESRATION. 


consequently the image of the aperture of the Nicol 
prism was much more clearly defined as stated above. 

In the control shown in the lower photograph the 
reverse effect was observed with non-polarized infra- 
red radiation, the irradiated area giving a darker 
colour on treatment with iodme solution. 

This result would seam to give -definite evidence 
that starch is hydrolysed: by polarized infra-red 
radiation. 

I have to expreas my thanks to Prof. Baly and also 
to Mr. Riddell, director of the Folkestone Technical 
Institute, for the exoellent facilities which enabled 
the observations with infra-red radiation to be made. 


ELITABETH SIDNEY NEMMANŞ, 
University of London Club, 
Gower Street, W.C.1. 
June 19. 


1 Baly and Bemntmens, Proc. Roy. Sec., B, 97, 250. 
1 femmens, Hot. Gas., 412 (Deo, 1980). 
s Semmens, Narurm, 134, 818 (1034) 


Reciprocal Hetero- Transplantation of Limb 
Primordia between Duck, Turkey, Guinea 
and Chick Embryos 
SucomBaFUL lantation of a chick limb bud 
to a turkey host was demonstrated by Hastlick! in 
1939. Simoe that time, a number of grafts have = 
made by transplanting wing or hind Imb primordis 
to the ‘Melee snr) oæœlom or lateral body wall 
of a variety of hosta. Normal shaped limbs have 
been secured .in reciprocal grafta made between 
chicken and turkey, duck and chicken, guinea and 
chicken, and turkey and guinea embryos. 


~ 


NATURE 


+ 


AUGUST 26, 1939, vor. 144 


That the limb primordia are self-differentiating is 
shown by the fact that many of the buds placed 
within the intra-embryonic coslom develop although 
attached to the host mesenteries by only an artery 
and vein. In such cases the skeletal elamenta are 
well formed, but the muscles appear to undergo fatty 
degeneration. Other grafte attached to the flank of 
the host become innervated and seem to possess 
normal musculature, 


While numerous examples of the above-mentioned 
types of grafta have been obtamed, the majority of 
the hosts died before the tıme of hatchmg. This 
appears to be due to the fact that the grafts attached 
to the flank usually crowd the host within the shell 
and hence weaken it, while those grafts made into 
the oœlom seem to interfere with the retraction of 
the yolk sac. In five cases, to date, hatching has 
occurred and the birds have survived. One chick, 
killed 24 hours after hatching, was found to have 
@ duck leg within ita cæœælom. A second chick with 
a duck leg attached to ita flank still survives. The 
additional leg has a webbed foot and 1s in good pro- 
portion, with the exception of a missing toe. The 
leg seems to be innervated but cannot be flexed. This 
leg has increased in size aince the time of hatching. 

Three chicks have hatched with gumea legs 
attached to their flanks. All four of the above- 
mentioned chicks are being kept alive for further 
study. A number of turkey hosta bearing chicken 
legs and chicken hostas bearing guinea limbe have 
broken the shell but were too weak to survive. 

Dorris* first reported that the melanophores of the 
fowl are derived from the neural crest. FE:astlick® 
substantiated this observation by grafting limb bud 
of Barred Rock embryos to White Leghorn hosts. 
Those Imb primordia, which included neural crest 
cells, developed pigmented down, while those from 
which the neural crest cella were excluded bore non- 
coloured plumage. Similar resulta have been secured 
m this study, since non-coloured plumage developed 
on Innbe secured from mallard ducks, Bronze turkeys 
and Pearl gumeas in those cases in which neural 
crest cells were not included with the transplant. 





80-nn.-86-30MTE BRONEZKH TURKHY LIMB BUD TRAMB- 


PLANTED TO INTRA-AMBBYONIO OOBLOM OF 60-HR. 
38-30omrTH Wairs Laanorn nost. Host avrorsmp 
- AT 10 pays. TRANSPLANT ATTACHHD BY NARROW 
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When neural crest cells were included with the - 


Gmb primordia of Bronze and mallard duck 
embryos and the transplants made to the flanks of 
White chickens, it was found that the lateral 
body of the hosts became pigmented by the 
migration of donor melanophores. Such evidence of 
migration hes not been observed when limb 
buds containing neural crest cells were transplanted 
to White Leghorn embryos. 


Heasmer L. Eastu. 
University of Missouri, ` 
Columbia, Mo. 
July 7. 


‘Amat, Rea, 7R, 17 (1030). 
Proe. Soc, Harp. Blol. and Med., 04, 445 (1936). 
Genetics, 24, 96 (1939). 


; Fire-Fly ‘Spinthariscope’ 

It must be well known that the lantern of a fire- 
ly, teased by being held with the fingers, emits 
rregular flashes from minute point-sources in the 
antern which follow the normal flash, the light of 


Within a few minutes after a few ‘nipe’ 
iave bean made by the spider, if the fly is removed 
rom the web, the lantern will be observed to glow 
vith a faint green light which shows the same 
shimmering’ quality as the radium paint on the dial 
f a watch. Examination with an ordinary hand 
nagnifying glass, of moderate power, shows the 
antern filled with bright pointe of light, which at 
irst sight appear to be in rapid vibratory motion, 
and at the end of half an hour we have a seething 
wuldron of hundreds of bright points, and 
lashing, and giving an almost perfect picture of a 
creen of zinc sulphide under a terrific bombardment 
f ‘alpha’ particles (spmthariscope). The phenomenon. 
sersista with undimimished intensity for forty-eight 
„ours but finally dies out, the fly ap tly having 
eturned to normal. The spinthamscope effect is 
requently socompanied by an occasional normal 
lash, which ceases if the fly is decapitated, though 
he other effect continues. The normal flash of the 
antern is obviously due to the simultaneous excita- 
ion of all the luminous centres by nerve impulses 
com the brain, but the acintillations persist even 
fter the lantern has been severed from the body. 
loth types of illumination cease if the fly is placed 
a 8 narrow glaas tube through which e stream of 
arbon dioxide is flowing. I have produced the 
pinthariscope effect by mnoculations with 1 : 1000 
olution of make venom, but in this case the fly 
id not recover. 

Under a microscope, with a low-power objective, 
be individual flashes of green light are seen against 
black background and the strong vibratory move- 
vent seen with a hand magnifier ap to be due 
hiefly -to the quenching of a. at one point 
coompenied by the successive flash of a luminous 
mtre in ite immediate vicinity. My impression is, 


owever, that I have seen aingle quiver, 
sough in this case it may be merely the 
« the chemical reaction which produces the light, 


‘om one part of a cell to another. The phenomenon, 
æn with the microscope, is really an amazing sight. 
The spiders were, in most cases, small ones found 
ı window webs, with bodies not much larger than 
grape-seed, and they usually make their first bites 
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on the leg joints of the fly. The sparkling green 
flashes first along the upper edge of one or 
both of the two lanterns, sometimes on one side only. 
The phenomenon then rapidly throughout the 
entire volume of the lantern. It seams possible that 
some information about the nervous system of the 
fly might be gained by recording the position of 
points innoculated by the spider and the pomt, or 
points, in the lantern at which the somtillations first 
appear, but the problem is one for a biologist rather 
than a physicist. 
R. W. Woop. 


Role of Phosphate in Pyruvic Acid Dehydrogenation 

Duxina earlier work! on the problem of pyruvio 
acid deh j with Bacterium 

(Delbrückii), it was found that in the 

absence of inorganico phosphate no reaction took place, 

and at low concentrations of phosphate the rate of 

dehydrogenation was proportional to concentration. 


This indicated that inorganic phosphate must in one 


pyruvic acid dehydrogenation was able to 
adenylic acid phosphorylation*. The supplymg of 
active phosphate by a dehydrogenation reaction had 
only bean observed with the phosphoglyceric aldehyde 
dehydrogenation®:4. Reoantly Nogel egelein and Brémel* 
were able to isolate as the primary product of this 
dehydrogenation a labile di-phosphoglyceric acid 
which assumed to be either a 1-8-phogpho- or 
& pyrophospho-compound, probably the former. The 
remarkable finding of Negelein and Brimel induced 
me to see whether during dehydrogenation of pyruvic 
acid to acetic acid an intermediary phosphate oom- 
pound occurred. 

Avcetylphosphate pared from trisilver phos- 
phate and ee TF according to the emethod 
of Kammerer and Carius*. For the present no serious 
attempt has been made to isolate the assumed inter- 
mediate mono-acetylphosphate, but æ solution oon- 
taining a mixture of the mono-, di-, and tri-acetyl- 
phosphates, in addition to acetate, chloride, and some 
morganic phosphate, was used for experiments with 
dry preparations of Bacterium Delirileku. The sver- 
age stability of the bound p hate in the solution 
corresponded to that of creatme phosphate. 
The content of bound phosphate was estimated by 
the early method of Eggleton for creatine phosphate. 

In the following experiment the colorimetric method. 
of Lohmann and Jendrassik waa used, where acetyl- 
phosphate, like creatme phosphate, finally appears 
as morganic phosphorus. 44 mgm. dry bacteria were 
used per vessel, in a total volume of 1-25 ml. con- 

0-04 M fluoride. The ion was shaken 
at 37-5° for sixty minutes in nitrogen: 


0-75 peda 0°75 
acctyh P Peppa acetyl- 
mgm. mgm. 
_adenylic acid adenylo aad 
Mgm. tnorganio and acetyl-P 1°12 1°39 
Mgm. pyrophosphate-P 0-85 009 


The experiment shows that after incubation with 
adenylic acid about 80 per coent of the phosphate 
of the added scetyl-phosphorus appears in the pyro- 


1:37 
0'10 
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tion of about 25 per cent of the added adenylic acid. 
From the resulta of this and similar experiments 
the sarlier work mentioned above, it is oon- 
cluded that the dehydrogenation of pyruvic acid 
proceeds according to the following formulation : 


pyruvate -+ phosphate — 2H — acetylphosphate + CO, 
acetyliphosphaie + H,O acetic acid + phosphate 

(or adenylic acid) ` ~” (or adenosinepolyphosphate) 

In investigations of pyruvic acid metabolism it has 
long been puzzling that, although the oxidative break- 
down of pyruvic acid has been found to go through 
& stage oorresponding to acetic acid, added acetic 
acid is inactive in systems oxidizing pyruvic acid 
completely. The intermediate formation of acetyl- 
phosphate provides a reasonable explanation for the 
active’ acetate, and for various acetylation 
connected with the oxidative breakdown of pyruvic 
acid and carbohydrate, for example, acetylation of 
amino-acids’? and of choline’. - 

Further details will appear in vol. 7 of the Cold 
Spring Harbor Symposium on Quantitative Biology. 
Acknowledgment is made of a grant from the Ella 
Sachs Plota Foundation. 


eo of Bi i : 
University Medical College, 


Biological Institute 
of the Carlsberg Foundation, 


Structure of the Tetrachlorethylene Molecule 


Taa suggestion has been made by one of us that 
the vibration spectrum of tetrachlorethylene cannot 
be interpreted properly by a potential function in- 
volymg only four or even seven force constants?. 
By considering the physical meaning of the ‘cross- 
terms’, a potential function was chosen the expression 
for which contained thirteen force constante, the 
values of which were determined from experimental 
data. The prediction was made that two fundamental 
frequencies, of symmetries A, and A, respectively, 
occur in the far infra-red, at 400 cm. and 346 omu. 

Measurements have been made with the ‘residual 
ray’ apparatus, and with a grating spectrometer, 
described elsewhere’. The accompany! curve 
(obtained by the second method) shows the absorption 
in the region 30 u, due to tetrachlorethylene dissolved 
in 

The cies of the two absorption bands are 
887 om. and 332 om.', in good agreement with the 
theoretical values. The slight differences may be due 
to the neglect of the anharmonicity and to the fact 
that the oo values refer to the gaseous and 
not to the dissolved state, as in our experiments. 

From the above resulta, it is now clear t 


frequencies in the spectrum of tetrachlorethylene 
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cannot be correlated by means of a simple potential 
function as suggested before by one of us’, and by 
Linnett and Thompson‘. For example, a valency 
hag field should give 604 am.—! instead of 887 om: 
or Aj. 

On the other hand, it is still difficult to determine 
exactly the value of the O-——C force constant. because 
the interaction terms are insensitive to ita variation. 
However, it may be substantially -lees thaw 
8-5 x 105 dynes/om. as in ethylene; and, the 

structure- arising from resonance betweer 
the C—C bonds is not to be excluded since the inter- 
action terms of the form fo Acco Aca and 
yo Aco Actoc sre very important (~~1-70 x 10! 
dynes /cm.). 

Complete details will be published shortly else- 
where. 

One of us (J. D.) wishes to ress his thanks tc 
Prof. O. -Manneback for helpful correspondence 
during the pre on of the note-on which the 


present one is 
JULES DUCHESNE. 
Mathematics Department, 
Imperial College of Science and Technology, 
London. 


Mavuniog PARODI. 
Laboratory of Physical Researches, 
Sorbonne, Paris. 


2 Duchesne, J., Naroam, 148, 256 (1038). 
Theos (Hermann, iro Samal Barobewlta, P., an 


* Duohesns, J., NavuRn, 130, 206, CH (1987). 
t Linnett, J. W. and Thompson, H. W., J. Chem, Seo., 285, 1303 (1937) 


Structure of p-Diphenylbenzene and its Raman 
Spectrum 


TEERN have been very few structure determination 
of aromatic compounds which contain three benzene 
ringe. The structure of p-diphenylbenzene of the 
diphenylbenzene family has been studied by L. W 
Pickett! by the method of trial and error and Fourie 
analysis, and this tends to show that the molecul 
of this compound is planar m form. In the presen 
investigation our object is to attack the problem from 
a study of the Raman spectra of such compounds. 





4858 A. MEROURY RADIATIONS 
BOATTMRED BY SOLID p-DIYHENYLRNNEANN. 
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In a previous note’, one of us and 8. Abdul Ariz 
have i the resulta of our investigation on 
the meta- and the ortho-com of this family. 
We have now also for the first time in 
obtaining the. Raman spectra of p-diphenylbenzens 
in the solid state, and in spite of the very strong 
fluorescence shown on the plates, as the photograph 
reproduced here will show, the substance has yielded 
24 now lines not recorded before. The frequencies 
obtained are at 8041(3), 28240), 2205(4), 2140(4), 
2005(8), 2020(3), 1760(1), 1673(0), 1605 (10), 1592(10), 
1549(3), 1808(1), 1872(0), 1274(10), 1210(6), 1148(0), 


1089(1), 1008(4), 981(4), 811(0), 778(5), 598($), 
85{5), and 42(5) cm.-! respectively. (Intensities are 
given in brackets.) 


p-Diphenyibenzene has three benzene rings Joined 
in the para position, and the central ring with each 
of the end ones ‘may be considered to constitute a 
diphenyl molecule. Dipbenyl*, which consista of two 
benzene muclei joined end on by a C-C bond in the 
para direction, has been shown to be planar, and. all 
the important ies found in diphenyl by ons 
of us? and also by Wood‘ and others’ are observed 
also in p-diphen: . These diphenyl cies 
are at 1610{10), 1590{8), 1544? (Wood), 1283(10), 
1082(8), 1008(10), 980{1) and 779 am.-* respectively. 
A comparative study of the spectra observed m 
these two compounds lends support to the view that 
the molecule of p-diphenylbenzene is planar m form. 
Further investigation is proceeding and details will 

8. K. MUXERJL. 

Larsmam SINGH. 


1 Proe. Rey. Soc., A, 148, 333 (1633); Narunn, 131, 513 (1983). 

*Mouker}, MaTuRx, 148, 477 (1038). 

®* Ind. J. Phys., 7, 43 (1082): awo Mukerji and Aris, Ind, J. Phye. 
1s, Pt. IV (Aug. 1938). 

t Wood, Phys, Rev., 98, 1431 (1080); 28, 2168 (1081). 

® Dadien and K 
T99 (1929) ; 


Dunstan’s Law 
Dunstan's law! for viscosity is given by 

log n) = aM +b, 
where 7 is viscosity of liquid at a definite tenpera- 
ture, say 20°C.; M is the molecular weight of the 
liquid; a is a general constant; and b is a specific 
constant characteristic for any one homologous 
series. 

I have derived this law from theoretical considera- 
tions ; but the important point is that thie derivation 
also defines the limitations of the law im more 
qtigorous manner. Andrade’s equation is now uni- 
versally accepted : . : 
where A and B are constants and T is absolute 

ture of measurements. A recent rendering 
of this equation is: 


Mi s 
1" ART? 
where l is the latent heat of vaporization, and n is 
1 characteristic constant between 2-5 and 4-0 approxi- 
mately, for ordinary liquids. i 
Similarly, vapour pressure is given by 
P m Ae~MUYRT 
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and the Clausiust-Olapyron rendering of this formula is 


Pi salt 17, 
760/ © 7 28 RLT, TBF 


where the suffix B denotes boiling point. 
ie) ~ — sang (7, ~.1) 
Ses log (Fa - — s3RT, T, T 
Tp ) f MI 
- K(7 — 1), sino 7 = constant from Trou 
ton’s rule. 


en 


l 
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It follows then that 
hı (2 ) 
log ——— e "mn l + 
1B A Tı 


This last formula means that if log 7 is plotted 
against values of Tp/T for an homologous series like 
the normal paraffins, only one line is obtained. Such 
@ graph was published in the literature recently’. 
Henoe 
log 7 = K'Tp + K” 


for an homologous series if a standard temperature, 
say 20° O., is chosen for T. 
The sccompanying graph shows that log M 
Pora i ard ern eke eg es and 
if the ion appropriate to the liquids n—C,Hi, 
up to isH,, be taken, a straight line would 
roughly pass it. Thus, with approximation 
and limiting the carbon atoms to those mentioned, 
Tp = Alog M + B. i 
Hence log h) = Alog M + B’, 


which is Dunstan’s law in a more exact form. 
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It is clear, then, that this law is limited by the 
followmg considerations : 

(1) It can only apply to those homologous series 
which yield a solitary curve for log 7 w Tp/T for 
all their members. Since first members in homo- 
logous series generally do not lie on these curvea— 
for reasons which will be detailed in a later publice- 
tion——it will not apply to first members of homologous 
BETAS. 

(2) The law can only apply to those homologous 
series which will yield approximately straight lines 
for log M vs Tp. Again, it is seen that first members 
will be ex 

(8) When the effects of a certain radicle, say CH,, 
are studied in different series, say alkyl iodides, 
n-paraffins and alcohols, the increment in log ņ due 
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to OH, will be the same only for those series which 
have parallel straight lines for log M vs. Tp. Thus 
gr agree a ag 
for the morement in log y due to CH, than the 
n-paraffins, whilst the aloohols greater 
values, and the ethers have identical values. 

(4) The law is approximate only, even for n- 


A. H. Nissan. 


Dept. of Oil Engineering and Refining, 
The University, Birmmgham, 15. 
June 27. 


1 Hatechek, H., “Tho Vieoosity of Liquide’, 108 (1028). 
* Nemz, A. H., and Olark, L. Y. W., NATURE, 148, 732 (1689). 


Points from Foregoing Letters 


D. Y. Solandt and C. H. Best, from experiments 
made with rats, conclude that d&ficient vagus function 
may be associated with a diet poor in choline and 
that this may, in part at least, be rectifled by injected 
choline. Thus, it is suggested that choline deficiency 
may. result in deficient formation of acetylcholine a 
the nerve endings. 

A. 8. MoFarlane and M. G. Macfarlane report the 
presence m vaccinia virus of two types of lipoid, and 
of nucleic acid. The behaviour of the virus to mech- 
anicel treatment, to lipoid solvents, and to the esas 
of sodium carbonate that forces are presen 
which are able to preserve the form of the partic 
-in the abeence of any demonstrable 
brane. 


F. L. M. H. Salaman and A. 8. Mc- 
Farlane that dried vaccmial elamentary bodies 
which have been extracted with benzene may be 
completely redispersed by means of ultrasonic 
vibrations. The virus particles so obtained have lost 
none oftheir original infectivity. 


L. Halberstaedter finds that the hamster reacts to 
the subcutaneous injection of benzpyrene by tumour 
formation like the rat and mouse. Apart from a 
shorter incubation period, there are no peculiar 
features in the formation of the pri tumours. 
Passaging of a benzpyrene tumour in hamsters resulted 
in a remarkably high percentage of animals develop- 
ing metastases, which were always localized in the 
lymph paa This property is regarded as a 
peculiarity of this strain, 

Unfertilized eggs of a sea-urchin have been insem- 
inated immediately after irradiation with alpha-rays 
from radium C’ by M. Miwa, H. Yamashita and K. 
Mori. They find that the start of cleavage is delayed 
in some eggs, and with moreasing doses of irradiation 
the number of eggs showing normal cleavage decreases; 
in some eggs cleavage stope altogether and dismte- 
gration occurs. 

B. W. Doak finds that treatment of rhododendron 
cuttings which had already received a root-forming 
hormone with a mixture of certain amino-acids pro- 
motes root formation, thus substantiatmg 4 pre- 
diction by Went & al. that rooting of some cuttings 
is limited by lack of amino-acids. 


Elizabeth 8. Semmens states that the selective 
effect of polarized radiation in the hydrolysis of 


w 


starch, both in the starch gram in vitro and in the 
living plant, is confirmed by a similar action on 
films of boiled starch, thus showing the affect to be a 
physico-chemical one. That the result is mainly due 
to the infra-red portion of the spectrum is demon- 
strated by the use of heated platinum gauze as a 
BOUrO®. 


H. L. Eastlick reports that lanta of 
limb ordia have been made between and 84. 
day duck and chicken, turkey and chicken, guiness 


and chicken, and turkey and guinea embryos. The 
transplanta grew attached to the body wall or to the 
ocalom of the hosta and the limbs thus obtained 
are normal m appearance. The flank grafte seem tc 
be mnervated. Several chicks bearing duck and 
guinea limbs have hatched and in at least one instance 
the additional leg is increasing in size. 

R. W. Wood states that the scintillations given out 
by the ‘lantern’ of a fire-fly bitten by a spider whem 
observed under low ion have a simila» 
appearance to æ nnc hide screen under alpha 
particle bombardment. Study of the origins o 
acintillations in relation to the position of the bite 
might give information about the nervous system o 
the fly. 


F. Lipmann puts forward a scheme for the ‘de 
hydrogenation of pyruvic acid by Bacterium Delbriickt 
which involves the formation of acetylphosphate a 
an intermediate stage. 


The absorption curve in the region 80 pu for tetra 
chlorethylene dissolved in paraffin is submitted b; 
J. Duchesne and M. Parodi. The frequencies of the 
two absorption bends observed are in agreement witi 
the predictions of a theoretical discussion of th: 
vibration spectrum of this substance. 


8. K. Mukerji and L. Singh have investigated th» 
Raman spectrum of solid p-diphenylbenzene, am 
deduce that the molecule is planar. 

Dunstan's ‘law for the relati of viscosit+y 
with the molecular weight of members of an homo 
ee pcan thd 
to the Olausius-Clapyron ae a 
The limitations of the law] become apparent i bon 
this derivation and it is shown by A. H. Nissan tha 
the equation log.y = K'Tg + K” is the fondamente 
one giving rise to Dunstan’s log 7 = aM + b onk 
in certain cases. 
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RESEARCH ITEMS 


New South African Stone Age Cultures 


Da. B. G. N. vax Hompsew in his presidential 
address to Section E of the South African Association 
or the Advancement of Science on July 5, 1988 
Argeologiese Navorsing Nas. Mus.; 9, 10, 1989), in 
Eie ender of South African archwology, 

or the conclusion that there had 

Shen ete Gia Acs aouh ne i EEO 
7wo civilizations, existing side by side simultan ; 
xf which one was characterized by implements made 
m cores (‘Faureamith’, Vaal, Stellenbosch), and one 
oy implements made of flakes (Koning, including 
shree industries, Wilton, Smithfield, Koning ; Moesel 
Gay; and Pniel). Further research and explora- 
don have since brought to light new cultures, 
sonfirming and extending lication of this 
view. A number of Ree Wea Wollinston made 
Yom river boulders, one side showing the original 
surface, are of more itive form than the Vaal 
leavers, and though Pniel in shape and technique, 
t an earlier flake industry, which it is pro- 
oped to call the Wellington industry, to distinguish 
from the Pniel industry, in conjunction with which 
t constitutes the Pniel culture. It is contemporary 
with Stellenbosch. A second new culture comes 
Tom the Brakfontein farm, and is a congeries of 
lakes and iniplements which cannot be placed in 
any of the known industries. The flakes are large, a 
sreadth of twelve inches being not uncommon. More 
-ften the implements are broader than they are long. 
have been made into implements by secondary 
rimming of the edge opposite the bulb of percusion. 
They resemble flaying knives from the Koning 
adustry, but are larger and cruder. Probably 
Toning is derived from them. Two other localities 
ire known but not yet worked. The Brakfontem 
ralture, as it is proposed to call it, may have been 
ontemporary with earlier Moel Bay, to which 
long a number of long flakee recently found at 
twartfontein with 175 hand-axes of the Vaal and 
stellenbosch cultures. The Swartfontem flakes are 
listinct from the Mazelspoort, and it is proposed to 
lifferentiate the two as the Swartfontem and Marels- 
soort industries, “constituting together the Mossel 

Jay culture. 


chromosomes of the Pig 


F. A. E. Grew and P. C. Koller (Proc. Roy. Soo. 
ldin., 59, 168-175; 1939) show that the chromo- 
ome complement of the pig is 2n=38, with a 
a chromosome size of 7-5u-1-5u. There is little, 
* any, termmalization between mid-diplotens and 
netaphase, and the chiasma ency in some 
hromosomes appears to be proportional to the 
mgth of the chromosome. The five larger bivalents 
xhibit locelization of chisasmata ; EEE nap 
ecombination of genes on these ‘chromosomes 
xpected to be peculiar and limited. The Y, with 

sub-terminal centromere, pairs with one arm of 
oe medianly attached X, while the other arm of 
190 X chromosome appears to be the differential 

t. Pre-reduction is obligatory in the XY 
avalent. Evidence of at least one imversion is 
iven. 


and 


‘and not-serious defects 


Chromosome Rearrangements in Drosophila 
B. P. Kauwmanyw (J. Hered., 30, 171-180; 1939) 

irradiated Drosophila males and studied the salivary 
chromosomes of the progeny. Deficiencies, 

uplications, translocations, transpositions (intra- 
chromosomal translocations) and multi 
Involving up to eight breaks were found. The author 
points out that chromatid and chromosome breaks 
caused by X-rays do not provide unequivocal evidence 
for the time of chromosome splitting. 


Temperature Rhythm in an Ant-hill 

THe temperature changes within the mound of 4 
widely distributed species of Japanese ant, Formica 
truncorum truncorwm var. yessensis, have been in- 
vestigated by Mutauo Katd (Sot. Rep. Téhoku Imp. 
Unw., 4 Ber., 14, 53 ; 1939). The diurnal temperature 
rhythm i in the interior of the mound was remarkably 
different from that of the air temperature, for at 
a depth of 20 am. or more below the surface it was 
almost constant, ranging only from 26-1° to 28-8° C. 
Even at a depth of 10 om. the tem was fairly 
constant (24:6°-80-9° C.), but at leaser depths the 
influence of the rhythm of solar radiant energy 
became more and more apparent as the surface was 
approached. The aoada axe of masses 
of withered graas, bite Of leai alalis and twigs loosely 
piled on bases of living trees or stumps; they are 
thus partially insulated by the content of air inter- 
laced in the material of the mound. Nevertheless 
artificial mounds showed, at corresponding d 
greater temperature fluctuations than the ant- 
and this was due to tem regulation within 
the latter. The mam source of heat is undoubtedly 
the sun, and although durmg periods of activity the 
ante may add a little to the sum total, senda dak Peo 
tion of the internal temperature is brought t 
by the and ol of the entrances to the 
mound. the day is ining many ants carry 
material which is used in blocking the passages made 
for exit during the day-time, and thus the logs of heat 
which would take place during the night is reduced. 


Market Economics of the Apple 
An interesting study of the complex relations 
between quality and price of McIntosh apples sold 
in the New York markets has been made by 
John R. Raeburn (Cornel Unio. Agr. Hap. Sta. 
Mem. No. 220. Ithaca, U.S.A., March 1989). The 
average diameter, the amount of red-coloured skin, 
the practice of ‘facing’ or having the top layer of 
apples superior to the general sample, and serlous 
by insect attack, 
by fungal parasites or by bruising, all affect the 
price received. Their aeoe are intcrroliad add a 
method of surface correlation involving the presente- 
tion of data im‘three dimensions has been used to 
reveal the joint effecta of two variables upon the 
dependent variable, price. One important result of 
in ee ee 
quality grading ing. ee ee 
does not produce the greatest financial return ; 
the utilitarian needs of the ultimate consumer pro- 
vide a gurer besis for grading. Prices recorded in the 
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present in on indicate the gastronomic, rather 
than the sethetic, value of the fruit. Serious and not- 
serious defects affect prices jointly, for the influence of 
one type depends upon the proportion of the other. 
This finding vindicates the numerous recent studies of 
pesta or parasites which have little effect upon their 
hoste. They predispose the market against even slight 
occurrences of more serious defecta. The paper under 
review gives many other detailed correlations, several 
of which are crystallized into definite recommenda- 
tions for the farmer or the market organizer. 


Observation of Growing Roots 

OBSSRVATION trenches for the examination of roota 
in the fleld are described by W. 8. Rogers (J. Pom., 
17, 99; 1939) in an account of four years’ work on 
the growth of apple roots at Hast Malling. The 
tranches, which were 4 ft. 6 in. deep and 2 ft. 6 in. 
from the tree trunks, were provided with plate-glass 
windows held against the soil profile. They were 
enclosed to form wooden cabins and protected from 
light. 14 year-old Lane’a Prince Albert apple trees 
ware observed over four years and the time and rate 
of root growth, suberization and formation of laterals 
recorded. Durmg active growth, the rate of root 
elongation approximated 3 mm. per day, while suber- 
ization occurred when the roots were a week to a 
month old. Small roots died and disappeared after 
suberization. Larger ones persisted, often with rapid 
secondary thickening, and produced laterals. Root 
growth was closely correlated with soil temperature, 
very little growth occurring m winter at soil tem- 
peratures from 85° F. to 45° F. Active growth began at 
about 45° F. and increased up to 69° F. (at 8in.deep). It 
began before the leaves unfolded, and continued after 
shoot growth ceased. A fall in soil moisture checked 
root growth though the moisture content was still 
wall above the wilting range. In spring, most root 
growth occurred in the warmer surface layers of soil 
and in winter in the lower layers. The greatest con- 
centration of roots occurred at a depth between 5 and 
30 inches. A comparison of trees on stocks I, IX and 
XVI showed that the amounts of root corresponded 
‘with the relative vigour of the stooks, but the mean 
growth-rate per root was similar for all stocks. It 
appeared that physiological differences between the 
rootstocks were relatively small. 


Apparent Shape of Protein Molecules 


Ir has been recognized for some time that protem 
molecules are probably not spherical and the term 
dissymmetry constant was mtroduced by Svedberg 
for the ratio fifa where f and fẹ, are the measured 
molar frictional coefficient (derived from sedimenta- 
tion and diffusion experiments) and the theoretical 
value for a spherical molecule of the same molecular 
weight, ively. H. Neurath, (J. Amer. Chem. 
Soc., 61, 1841) has applied Perrin’s diffusion equa- 
tion to the problem, this equation involving the 
long and short axes of a prolate ellipsoid of revolu- 
tion. The results are subject to large limita of error 
but they show that, with a few exceptions, protein 
molecules are not spherical, and most exhibit high 
molecular dissymmetry. Proteins which belong to 
regards their molecular weight 

if 


and orin, with 
molecular weights of 15,600, 26,000 and 31,400, have 
a common short diameter of about 18 A. Comparison 
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of the dimensions of proteins with those of theix 
respective dissociation and tion products 
indicates that cleavage occurs y in directions 
parallel to either the major or minor molecular axis. 


Diffusion Velocity and Molecular Weight 


CoNSIDBR4ABLH interest has recently been showr 
in the use of difusion velocity in determining mole. 
cular weights, calculations having usually beer 
made by the Stokes-Emstem diffuaion equation 
D=—(RTIN).1/(6reqr). L. Friedman and P. G 
Carpenter (J. Amer. Chem. Soc., 61, 1745; 1989 
point out that the diffusion coefficient to be usec 
in this equation should be that at infinite dilution 
and by plotting diffusion ooefficienta against the 
square root of the concentration and extrapolating 
the straight lme to zero concentration for same sugar 
and salicin, they find reasonable values of the mole 
cular weights. An experimental study of the diffusior 
velocity of glucose by this method gave the oorreci 
molecular weight. It is pointed out the relation. 
ship holds for a substance of molecular weight ae 
low as 180, whereas most in i have felt 
that the Stokes-Hinstem relation could not be applied 
to substances of such low molecular weight. 


Detection of Carbon Duisulphide Vapour 


Laaruyr No. 6 of the series by the Department 
of Scientific and Industrial Research on methods fox 
the detection of toxic gases in industry deals wit! 
carbon disulphide vapour (H.M. Stationery Office 
8d. net). It is stated that the iasible concentra 
tion of carbon disulphide vapour in the atmosphen 
of work-rooms should be kept well below one part ir 
80,000 of aur and preferably below one part in 100,000 
The method of veh of the vapour depends or 
its interaction with diphenylamine and coppe» 
acetate to produce a coloured compound, coppe» 
diethyldithiocarbamate, and full instructions fo» 
carrying out the testa are contained in the leaflet 
which is bound in strong paper covers. 

Impurities in Brass 

Fon the last seven or eight years, on the recom 
mendation of the American Society for Testing 
Materials, the Non-Ferrous Ingot Metal Institute ha 
supported a research on the effects of impurities anc 
beat treatment on the physical properties of bras 
which has been carried out by H. B. Gardner anc 
C. M. Saeger at the National Bureau of Standards 
Two papers on the effecta of pouring temperatur 
and of sulphur and iron impurities have already bee 
published, and m the June issue of the Journal o 
Research of ‘the Bureau a third on the effecta o 
aluminium and of antimony appears. Cast red bras 
of composition 85 per cent copper, 5 per cent eack 
tm, zino and lead was remelted and up to 0-10 
cent aluminium or 0-28 per cent se ee adie 
and bars cast at temperatures, from 1280' 
to 1065° C. in chilled or unchilled or sand moulds 
The running properties were observed and tests o 
density, hardness, tensile , porosity unde 
hydraulic pressure and electrical conductivity wer 
made. a acrorng had little effect, bu 


alectrical conductivity and raised the porosity of th 
brass. Antimony increased slightly the ar 
decreased slightly the conductivity, but ita othe 
affects were insignificant. 
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THE DUNDEE MEETING OF THE BRITISH 
- ASSOCIATION 


GENERAL ARRANGEMENTS 


ARATIONS for the Dundee Meeting of the 
British Association, which will open on August 80, 
we in their final stage. There are mdications that 
ear for the international situation is keeping a few 
visiting members away, but powerful efforte are being 
ee) a Dee ee eee ee 
body of local members such as is always anticipe 
at a Soottiah meeting. 

The mam outlmes of the have been 
announced long ago, and the activities of the sections 
are given under their own headings, but there are 
rtan new features to be mentioned here. The 
svening lecture on “Science and Social Pioneermg”’, 
which Dr. Isaiah Bowman, president of Johns Hopkins 
paragon apart will be the first of a new 

ing outward evidence of the intimate 
elation) balwean tha Britickh And Amarican, ADG: 
‘ions, which were so a ee E 
meeting at Cambridge year. This series will be 
known as the British and American Association 
Lectures, a title which, if curnbrous, has 
at least the merit of self-explanation. A British 
4ecturer will be heard at an American Association 
mecting next year, and so thereafter, in alternate 
years at future meetings of the two Aasociations, 
his invaluable contact is mtended to be main- 
tained. 

The new Division for the Social and International 
Relations of Science, created by the General Com- 
mittee of the Association last year, seems already 
to have established tteelf firmly. In case it should be 
a E a 
the Association’s work, it may be said at once that 
there is no evidence of this: the outlook of the 
Association (taken as a whole) is wide, and its 
mechanism elastic, and the new Division is in direct 
Wine of descent from the intentions of those who 
Founded the Agsociation more than a century ago. 
[t will be evident from the transactions of the Division 
at Dundee that through it the Association is estab- 
lishing contacts with other organizations which 
otherwise might have been neglected. The Division 
will hold three sessions, at which there are to be 
discussed an interim report on an inquiry into the 
organisation of research in Britain, in which the 
Division is associated with PEP (Political and 
Economic Planning); population problems; inter- 
national intellectual oco-o on, introduced by 
Prof. Gilbert Murray ; nutrition, introduced by 
Sir John Orr. The Division has also arranged the 
Sunday evening lecture requested by the local 
sxecutive m Dundee, which will be given by Sir 
Richard Gregory as chairman, on “Contacta of 
Religion and Science’; the public as well as mem- 
bers of the Association being admitted. 

A third unusual feature in the programme of the 
neeting, though not without sale a is found in 
the two special seasions dealing jute, the material 
‘it need scarcely be said) of one Tae des fs staple 
ndustries. Eras eciantilio spook of this timscchl 
and the industry associated with it will be dealt with 
hy experts, and the Textile Institute will collaborate 
n publishing the results. 


-bers of the Association will find vary 


The familiar programme and daily time-table will 
appear in a new guise. Ite pages are increased to 
in width (though not m depth) with those 
of the forthooming ly form im which the annual 
report will be publi in future. Moreover, the 
Journal of sectional transactions, contaming & 
of papers, will appear withm the same covers and 
not as & seperate publication, an arrangement, 
carried out not without heart-searching on the part 
of the administration, which should make for the 
general convenience. The new , of which 
the first number will appear at end of October, 
will bear the title of The Advancement of Science, a 
name hitherto attached to the collection of presidential 
addresses which has appeared for same years at the 
time of the meeting. This collection will now be 
discontinued, but in its place separates of the various 
addresses will be on sale at the meeting. 
Entertainments detailed in the programme, while 
nowise overwhelming it, fully exemplify Soottish 
hospitality, notably the generous number of garden 
parties to be gi eS ee rivate hosts. The Corporation 
and the Untversity College both entertain, as is 
customary, as also do the Dundee Harbour Trustees 
with a river trip. The Eastern Club, the University 
College Students’ Union, the Dundee Rotary Club, 
the Dundee Medical Club and the Forfarshire Medical 
Association, the Overseas League, and, it scarcely 
need be added, several famous golf clubs, including 
the Royal and Ancient of St. Andrews, all offer 
hospitality in various forms. Finally, masonic mem- 
special interest 
in & meeting for them i by the Dundee 


St. Mary Ledge, to exemplify a working of the 
Scottish Constitution. 


The of the Council, the Down House 
Committee, and the Division for the Sodial and 
International Relations of Science, which will be 
presented to the General Committee, cover a range 
of mcidental interests from the safeguarding of native 
tribes in Australia to that of the green belt around 
London, and from the possibility of a future annual 
meeting in Brighton to that of scientific delegations 
to the West Indies and Southern Rhodesia. It is no 
matter for wonder that the general treasurer in a 
recent and again In-his fi ing report, 
has asked for extended support for the Association 
by way of membership ‘‘from all those who appreciate 
the benefits that science confers and wish to aid the 
Association in discharging its function of the advance- 
ment of science’’. 


SECTIONAL PROGRAMMES 


SECTION A (MATHEMATICAL AND PHYSICAL 
SCIENCES) 
ECTION A (Mathematical and Physical Sciences) 
has for many years had two sub-sections, one 
for mathematics and the other for coamic physica, 
and each of them this year has some interesting 
discussions to offer. On the Saturday, there will be 
& discussion on “The Teaching of Mechanics’’, opened 
by Prof. E. A. Milne and continued by 
representing Scottish and English schools and 
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universities. Although the meeting is not a joint one, 
it is hoped that the choice of day will permit some 
members of Section L to attend and to take part m 
the open discussion. In cosmic physics, a discussion 
on solar-terrestrial relationahips, to be opened by 
Prof. E. V. Appleton, promises much of interest, as 
also does one on the surface tem of stars. 
It is not to be thought that the only matters of 
interest are those ining to the special interests 
of the subsections (though these are not so specialized 
as to be unintelligible to the ordinary member), for 
the main section shows a judicious blend of ‘new’ 
and ‘classical’ (or ‘applied’) physics, which should 
interest many. Starting on y with electron 
optica and the presidential addreas by Mr. R. 8. 
ple on “Instruments in Science and Industry”, 
the former of which is ‘electronic physics’ but of 
wide everyday lication, the section proceeds on 
Friday to artila radioactivity, and an Monday to 
the theoretical but applied subject of “High-Speed 
Flight”, and thence on Tuesday to high temperature 
hysics, the programme of which is largely 
voted to pa from the National Physical 
Laboratory and from laboratories of the ateel-making 
industry. In the course of this session, a coloured 
film will be shown to illustrate some of the physical 
probleme of modern steel, making. 


SECTION B (CHEMISTRY) 

Ql Barut ene of Section B will begin with the 

presidential addreas by Prof. E. K. Rideal on 
“Film Reactions as a‘ New Approach to Biology”, 
and the rest of the day will be devoted to a jomt 
discussion with Section I on ‘Tissue Respiration”, 
to be opened by Prof. R. A. Peters. Dr. Maloolm 
Dixon will deal with catalysis In tissue respiration 
(catatorulm) and Dr. H. Theorell (Stockholm) with 
the flav teins. After an account of cytochrome 
and aaler compounds by Prof. D. Keilin, Dr. F. 
Dickens will consider the interpretation of inter- 
mediary metabolism from measurement of tissue 
respiratign, and Dr. J. H. Quastel that of narcosis. 
Dr. 8. Ochoa will deal with carbon dioxide evolution 
and oocarboxylase. Prof. H. 8. Raper will discuss 
the control of tissue respiration, and other aspects 
of the subject will be ted in discussion by Dr. 
D. E Gren, Sir F. Gowland Hopkins, Dr. ÈL A. 
Krebs, Dr. T. Mann and Dr. E. P, Poulton. 

A discussion on ‘Light Alloys” will be opened by 
Dr. C. H. Deech, who will speak of their growing 
importance and will refer in particular to their 
mechanical and to their resistance to oor- 
rosion. Dr. A. G. O. Gwyer will discuss the constitu- 
tion of aluminium alloys and Mr. W. O. Devereux 
will describe the controls of production of light 
alloys, including spectrographic analysia and the 
X-ray control of their tharmal and mechanical treat- 
ment. Their industrial uses will be dealt with by 


on the development of new technique. Not only does 
such technique help to solve specific problems un- 
ansailable by the older methods, but it also opens up 
entirely new lmes of investigation. This topic will 
form the subject of a discussion in which new methods 
and their bearing on problems connected with the 
mechaniam of chemical reactions will be described. 
Radioactive and non-radioactive indicators (‘labelled 
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atoms’) will be dealt with by Prof. 8. Sugden and Prof. 
W. F. K. Wynne-Jones respectively. Dr. M. Ritchie 
will discuss reactions of free atoms; Prof. T. Alty 
accommodation coefficients, and Dr. H. W. Melville 
will describe recent technique in photochemistry. 

At the last Dundee meeting of the British Associa- 
tion in 1912 Prof. A. McKensie opened a discussion 
an the migration of groups and dealt especially with 
the Walden rearrangement. During the of a 
century which has elapsed, the Dundee school under 
his leadership' has greatly advanced our knowledge 
in this fleld. On the present oocasion, Prof. McKenxie 
and Dr. R. Roger will open a discussion on intra- 
molecular changé involving the migration of groups, 
and will give an account of their work on deammation 
and dehydration mvolving semi-pinacolinis rearrange- 
ments in which optically active alcohols and glycols 
have been used. Oontributions will alao be made b 
Prof. M. Tiffeneau (Paris), Dr. 8. F. Birch, who wi 
deal with the catalytic isomerization of paraffins, 
Dr. A. K. Mills and Dr. T. 8. Stevens. 

A special feature of the meeting will be a two-day 
discussion on jute, the principal industry of Dundee, 
meluding chemical and physical as well as economic 
aspecta of the subject. In this connexion a compre- 


_hensive exhibition will be open throughout the meet- 


ing. hall er edge will be given. Dr. D. A. 
Spenoer deal with colour photography and Dr. 
H. W. Melville will give an experimental lecture on 
the methods of producing light. 

By kind invitation of the University Court, a visit 
will be made to the University of 8t. Andrews, and 
visita to ju inning milla and Messrs. Monorieff’s 
glass works at Perth are being The usual 
sectional dinner will be held. The following chemists 
have accepted the Councsil’s invitation to attend as 
foreign guests of the Association: Dr. H. Theorell 
(Stockholm), Prof. Marc Tiffenean (Paris) and Prof. 
A. von Zeerleder (Zurich). 


SECTION C (GEOLOGY) 


? l ‘HE programme of Section O (Geology) will, for 
the most part, be devoted to Scottish geology. 
Prof. H. H. Read has taken as the title of his presi- 
dential addreas ‘“Metamorphism and Igneous Action”. 
He has spent much time in the study of this subject 
in the Highlands and elsewhere, and this summary 
of hia views will be awaited with intereat. 
Discussions are to be held on the rated beaches 
of the Forth and Tay and on the boundary between 
the Carboniferous and the Old Red Sandstone. These 
are matters of considerable importance to geologists 
working in Scotland, and the contributors are largely 
drawn from the Scottish branch of the Geological 


y. 

A number of short individual papers will be pre- 

sented. These will include: Prof. Innes on the 
geology of the Dundee district; Dr. J. Pringle on 
the discovery of Cambrian fossils in the Highland 
Border Series, an Important advance in the study of 
these rather problematical rocks ; Dr. M. Macgregor 
on the buried channel of the Forth, with Dr. Pringle 
on the Carboniferous rocks of Bridge of Awe and 
with Prof. J. Ritchie on remains of reindeer from 
the glacial deposits of G ; Dr. T. 8. Westoll 
on the fish fauna of the onian’ Old Red Sand- 
stone; Prof. W. T. Gordon on a new of seed 
from the Carboniferous rocka of Tantallon; Dr. E. 
Dix on the Coal Measures of Warwickshire and 
with Mr. W. D. Ware, on thoee of Pembrokeshire ; 
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Dr. A. Lamont on antidunes in geology; Mr. E. H. 
Davison on the solubility of rocks and Mr. F. W. 
Anderson on algal limestones in east Fife and on 
ostracod zones in the Wealden and Purbeck Beds. 


SECTION D (ZooLocy) 


OF. J. RITCHIE’S presidential addreæ to 
Section D is entitled “Perspectives in Evolution”. 

Two discussions have been arranged by the Section. 
Phe first of these will cover various aspects of 

parthenogenesis. Prof. A. Vandel, the disti 
French suthority on thig subject, will open the 
eacock will give a review of recent 

experimental esis, and 
Dr. Sanderson and Miss Maloohn (two workers from 
Prof. Peacock’s laboratory) will contribute papers 
on the cytological aspects of parthenogenesis In anails 
and sawflies. 

The second discussion will deal with the biology 
of salmon and trout, and, m the six papers arranged 
ander this heeding, & résumé of our present know- 
wedge of the migratory habits, homing instinct, food 
and sexual phases of these fishes will be given. Mr. 
Menzies, of the Scotch Fishery Board, will 
ihe session, and other speakers include Prof. Orton, 
Vir. R. M. Neill and Mr. MacFarlane. Mr. D. F. 
Leney will contribute an account of modern hatchery 
nethods for salmon and trout. 

Dr. Fraser Darlmg will give & semi- 
eh ee es ee 
f his recent researches on the behaviour and Habits habits 
f the colony of seals on North Rona. Prof. Brambell 
ind Mr. H. A. Cole will deacribe a new ciliary organ 
ound m enteropneusta which suggests affinities with 
whe hypophysis of higher vertebrates and adds further 
yvidence for the chordate affinities of the Hemi- 
hordas. Dr. Worthington will outlme the develop- 
nents in research on fresh waters which have been 
osugurated at the Freshwater Biological Station at 
Nray Castle. 

There is to be an exhibition of biological films 
wroduced by the Strand Film Zoological Production, 
atd., Gaumont British Instructional Fibns, Ltd., and 
\seociated British Fihn Distribution, Ltd. Sectional 
ysxoursions have been to Glen Doll, the 
“eld. Station of the Department of Natural History 

«at University College, Dundee, to the Perth Museum, 
ind to the Silver Fox Farm of Mr. J. B. A. Mackenzie 
st Balbeggie. 


SECTION E (GEOGRAPHY) 


ECTION E ey ) at Dundee will this year 
depart from precedent in that it will not open 
ats Pe with the presidential addreas. Instead 
be first morning will be given to certain urban 
-¢udies of Scotland and to a joint discussion with 
any other sections on the proposed National Atlas. 
This latter proposal came before the Section at 
mbridge and received general support. Since then 
. Tepresentative committee has been at work on 
mho scheme, and ita report will form the basis of the 
‘iscuasion. In the afternoon there will be two papers 
wealing with recent developments in the o8 


urvey. 
On Friday Mr. A. Stevens will deliver his presidential 
ddress, there will be one paper by Mr. Linton suggest- 
1g & new ides in the evolution of same of the Scottish 
«vers, and the local secretary, Dr. J. F. Scott, will 
<ve a preliminary account of the sectional excursions. 
The excursions begm on Friday afternoon with a 
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visit to the city of Dundee and to the Hillbank Linen 
Works. On the followmg day the Section will make 
a circular tour of the Fife peninsula, and on Sunday 
a visit will be made to part of the Highlands. Another 
excursion, on Tuesday, will give opportunity to study 
the agricultural geography of the Careo of Gowrie. 

On Monday all papers deal with topics or regions 
which are outside Great Britam. Prof. T. M. Knox 
will raise some important points concerning the future 
of the palm oil Industry m West Africa. Dr. N. Fri- 
berg, a foreign guest of the Association, will describe 
highway developments in Sweden. The Spanish zone 
in Morocco, the great basin of North America, and 
current movements of population in Hire are the 
subjects of the remaining papers. 

On Tuesday, apart from one paper on the geo 
E N EE a E the Domesday 

urvey, the general topice are more closely related to 
Dundee or ite neighbourhood. Thus one paper deals 
with population changes in the Lower Tay valley 
since 1755, and another discusses the geographical 
d of Scottish sea-borne trade in the 
eighteenth century. Dr. Snodgrass, whose studies of 
the agricultural geography of Scotland are well-known, 
will make comparisons of population density and 
agricultural type in Britain and the Continent. 

The meetings of the Section will end on Wednesday 
morning with two pepers on subjecta of physical 
geography, m one of which Mr. V. Lewis will 
further develop his views on plucking as a factor in 
glacial valley erosion. 

The programme of the Section covers a wide field, 
and apart from ite general interest affords many 
Indications of the way m which geography plays a 
part m current problems. It is hoped that this side 
of the Section’s activities will make an appeal to 
those members of the Association who will be natur- 
ally mterested in the new Division for Social and 
International Relations of Science. 


SECTION F (ECONOMICS) 


Y the nature of ita subject, the work of Section F 
(Economics) is easentially concerned with public 
welfare. It is current events which largely decide 
the aspects to be discussed. Last year unemploy- 
ment and the trade cycle occupied the first place. 
For the Dundee meeting, a number of the papers 
concern urgent Scottish problems. There are to be 
pers on housing m Scotland, on the finance of 
cottaah Local Government, on the finance of new 
enterprises in Scotland, and on the economy of the 
crofting districts. Lord Douglas Hamilton will open 
@ special afternoon session on the problem of the 
distressed. areas, and the various measures taken to 
assist them. 

Although the name of Dundee has always been 
associated with the jute mdustry, 1t has been the 
home of some financial activities of more than local 
importance. There will be a paper on the Dundee 
Investment Truste. Three problems of ‘p I 
will come up for discussion—the localization of 
industry, the economics of urban decentralization, 
and the consequences of the legislation concerning 
the coal-mming mdustry. In contrast to these 
detailed topics, a whole morning will be given up to 
the discussion of the theory and problems of socialism, 
m its national and international aspects. It is per- 
hape a significant sign of the times that the Presidential 
address by Prof. H. O. Meredith will be on Rates and 
Taxes. 
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SECTION G (ENGINEERING) 


HE presidential address to the ineering 
Section will be delivered by Mr. H. E. Wimperis, 
who was for many years director of scientific research 
at the Air Ministry, and has recently been in Australia 
and New Zealand to advise those Governments upon 
the establishment of aeronautical research organiza- 
tions. The subject of his address will be the “Future 
of Flying”. Another item of great aeronautical 
interest will be a paper to be read by Major R. H. 
Mayo describing ERA A airoraft whioh is 
a s S A a aa AE 
ways. The paper will be followed by a discussion 
which will be opened by & representative of Mesars. 
Shorts, who have built the trans-Atlantic flymg boats, 
and @ representative of Sir Alan Cobham, who has 
developed a system of flight refuelling. 

The Section has during several years given careful 
consideration to the training of engineers, particularly 
In university courses. The matter was dealt with 
last year by Prof. R. V. Southwell m his presidential 
address and afterwards a questionnaire was circulated 
to a large number of practising engineers and firms 
who employ university graduates. <A very large 
number of answers have been received, and these 
will be shortly reviewed by Prof. Willis Jackson who 
has been mainly responsible for the work. 

An important paper will be read by Prof. R. G. H. 
Clements on the design of roads. There will be a 
number of other papers, and the Section will repeat 
its experiment of last year by moludmg five short 
papers by junior engineers, each of whom will be 
allowed thirty minutes for his paper and the discussion 
which will follow it. 


SEcTION H (ANTHROPOLOGY) 


CCORDING to custom, the programme has been 
arranged so that the various branches of the 
study of man are fairly represented. The section has 
this year restricted the number of papers to be read, 
in order that there may be te time for dis- 
cussion. Prof. W. E. Le Gros Clark will give the 
residential address (Friday) on ‘“T'he Scope and 
taons of Physical Anthropology”. The Monday 
pet is devoted to a joint discussion with Section I 
(Physiology) on “Nutrition and Physique’, which 
should appeal to a wide public. In the afternoon of 
the same day important communicetions will be read 
on “The Affinities of the South African Pleistocene 
Anthropoids” (Dr. R. Broom) and on “Recent Dis- 
coveriea bearing on Human History in South Africa” 
(Prof. Raymond Dart). Dr. Broom has sent a col- 
lection of casts which will be exhibited at the meet- 
ings. Two papers of philosophical interest will occupy 
the latter part of the afternoon: “The Evolution of 
the Human Bram" (Dr. 8. Zuckerman) and ‘Mental 
Evolution of the Primates”’ (Dr. R. H. Thouleas). 
In the periods given to archwology there will be 
papers on a recent discovery of cult objecta at 
Grimes Graves (Mr. A. L. Armstrong), an Irish hul- 
site of the Megalithic Period (Dr. E. E. Evans), the 
types and chronology of beakers in Spain (Dr. Bosch 
Gimpera), connexions between the Lake District and 
Ireland in the Bronze Age (Misa O. Fell), and on the 
prehistory of Uganda (Prof. O. van Riet Low and 
Mr. E. J. Wayland). Having spool reference to 
Scotland there will be two papers: “Prospects of 
the Advancement of Knowledge in Early Scottish 
History” (Dr. A. O. Anderson), and “Bome Recent 
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Work of the Royal Commission on Ancient Monu- 
menta (Scotland)? (Mr. Angus Graham). 

General ethnology is represanted by communica- 
tions dealing with 8 wooden tea-pot from Tibet (Mr. 
R. Kerr), racial croasing and cultural efflorescence 
(Prof. J. Murphy), the crane dance (Prof. P. E. New- 
berry), sign and the education of deañ 
mutes (Sr Richard Paget), spiritual journeys of 
the seer (Mrs. N. K. Chadwick), change of persona 
name among the Biblical Hebrews (Prof. A. M 
Honeyman), primitave cults ın the religion of the 
Old Testament (Prof. E. O. James), the wares of è 
Moroccan. native doctor (Mr. W. Fogg). A joint 
discussion with Section L (Education) on anthropo 
logy i in education has also been 

the section deeling with the ethnology of the 
British Isles there are papers on ballads and tunet 
which travel (Prof. W. J. Entwhistle), the folklore 
of death cairns (Mies Maire MoNeill), the folklore 
essociated with fishing ın the north-east of Scotlanc 
(Mrs. M. MoCleod Banks), the human imterest of e 
highland folk-collection (Miss I. F. Grant), and with 
@ survey of some Scottish folklore and ite origins 
(Rev. Canon J. A. McCulloch), Mrs. Catrione 
MacKintosh will discuss Hebridean folk-songs, anc 
will sing some of the songs to the accompaniment o' 
the old harp. 


SECTION I (PHYSIOLOGY) 


LTHOUGH the Physiological and Biochemica 
Societies each meets nine times every year 

yet Section I (Physiology) of the British Associatior 
offers certain facilities to physiologista and to bio 
chemists rarely provided by their own societies 
These facilities are prearranged discussions or 
various topics, contact and jomt discussion witM 
members of other sections and the opportunity t» 
give publicity to authoritative views on scientafl 
matters of public interest. This is well exemplific 
by the programme of Section I for the Dundse meet 


ing. 

On the Thursday morning, Sections B and I wik 
both hear Prof. E. K. Rideal give his preeidentia 
addreas to Section B on the importance of surfac 
film phenomena in biology. Thereafter, there wil 
be a jomt discussion with Section B for the rest o 
the-day on ‘“Tissue iration’’, The subject wit 
be introduced by Prof. R. A. Peters, who convene 
the discusaion. Nine papers will be given. A featur 
will be the allocation of time for informal discussiox 
of the subject by recognized authorities who hav 
promised to attend. 

On Friday morning, Section I will discuss “Tb 
Problem of Pam”. Very appropriately they wi 
visit St. Andrews for this purpose, where the memor 
of Sir James Mackenzie, in his day the outstandin- 
authority on the subject, is still fresh in the mino 
of local workers. In the afternoon there will be visit 
to the Mackenzie Instatute for Olinical Researc 
and to places of scientiflo and historical interest 1 
the neighbourhood. 

On Monday morning there will be a discuasion o 
‘Nutrition and Phymque” with Section H. (Anthr- 
pology). Here it is to be expected that the vexe 
question of “Nature versus Nurture” will receix 
much attention. 

On the Tuesaday morning Prof. D. Burns w. 
deliver his presidential addreas to Section I. H 
subject is ‘The Assessment of Physical Fitness 
His communication will be followed by e discussi 
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1 the same topic which will extend into the after- 
oon. 

Both the discussions on the Monday and the Tues- 
ay deal with matters of great importance at the 
resent time. Their scientific interest is equalled 
aly by y their practical significance for human welfare. 
t 3s to be hoped that many members of the Associa- 
bn, not primarily physiologists, will take the 
oportunity to be present at theee two discussions. 


kS 


SECTION J (PsycHoLocy) 


HE presidential address by Mr. R. J. Bartlett 

is on measurement in psychology. 
Two discussions have been arranged. One is on 
ining the mind. Starting with the old problem 
E formal , possible ways of giving a broad 
ad general disciplme will be debated. The other disg- 
ak a gaan an ot keer 
itertaimment films and public taste, their mfluence 


ee the aces ee 80 On. 
putea most of the flelds of 
ology. bay, OF broa terest are papers on methodo- 
8y in in peyohologioal 3 DAO, the ego in his world, 
nature of ia genius, and the 
E ern of frustration. problems dealt 
ith are selection of skilled engineering workers, 
16 sorting process in laundries, the analysis of skill 
y motion study, and the everyday work of a voca- 
onal adviser ; while under mental teating and general 
xperimental psychology come papers on the peyeho- 
„gical respectability of pore activity, common 
mae in music testing, the relations between char- 
steristico interests of schoolboys, the predicting of 
sychological aptitude in studenta, ts on 
ae ultra-perceptive faculty, measures of reliability in 
‘oup intelligence testa and recent experiments in 
cial psychology. 


SECTION K (BOTANY) AND DEPARTMENT 
K* (Forestry) 


HE præident of Section K (Botany), Prof. D. 
Thoday, will deal in his presidential address with 

20 “Interpretation of Plant Structure’. Captain 
eorge I. Campbell, the chairman of K*, will speak 
a “Forætry m Bootland”. 

The semi- pe to be given by Sir Frank 
tookdale, with ‘The Application of 
oonomic Bes a in the Tropics’. Department K* 
U EEE ee meeting on the larch, and & 


int meeting of on K and Department K* will 
® concerned with local races of trees, seed 


nance, and allied topics. The last Tuesday 

oon of the will be given up to the demon- 
ration of exhibits, and the on that 
“ernoon will finish with the showing of a film, 
Coloured Impreemions of Tweeddale and the Borders” 
y Mies I. M. Hayward. 

In addition to these special items, Section K and 
epartment K* will have before them a compre- 
msive programme ranging over many aspects of 
tany and forestry, including a number of oom- 
unicationa from Soottish workers. The serious 
bours of the meeting rooms will be varied by 
Se ee ee oe 
reatars, chief excursions taking place during 
a6 week-and. » 
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Szcrion L (EDUCATIONAL SCIENCE) 


LLOWING customary practice in recent years 

the papers to be read before Section L (Eduoa- 

tional Science) are grouped around one main theme 

themes. The mam subject at 

will be ‘Education in and for 

Industry’? which will bé discussed on the mornings 

of Thursday, Friday and Monday. Papers will also 

be read on Monday on recent educational research in 

Scotland, while on Tuesday there will be a symposium 
on the Spens Report. 

The President of the Section for 1939 is Dr. 
A. P. M. Fleming, director of research and training 
to Metropolitan Vickers Co., and it is fittmg m view 
of the paramount importance that his firm attaches 
to research and training that his presidential address 
on Thursday will be on the subject of education for 
industry. Following the addrees, papers on aspects 
of the same theme will be read by Mr. Lester Smith, 
Dr. Fisher and Mr. Mouat Jones, who will respectively 
analyse the part played by local education authorities, 
public schools and universities In educatmg those 
who enter industry at various age-ranges and m 
various capacities. On will be read 
on education in industry by Ly Me uir of Messrs. 
Mavor and Coulson, and. Mr. Darbyshire of the 
L.M.S., who will describe schemes of training carried 
out by industrial firms. The contribution made by 
technical colleges will be discussed by Mr. O. F. 
Richardson and Principal Smail of the Heriot-Watt 
College. Post-advanced courses at the universities 
will be described by Dr. Willis Jackson. 

At Monday’s meetings papers will be read on 
aspecta of industrial education by Mr. Herbert and 
Dr. Radley who are the chief research officials at the 
L.M.8. and the G.P.O. ively. Educational 
research in Scotland will discussed by Prof. 
McClelland and Mr. Hepburn on the same day. Papers 
on the Spens Report will be read on Tuesday morning 
by Miss L. Grier, Mr. Henshall, and Mr. J. B. Frizell. 

the meetings the reports of two research 
committees will be presented (a) on the organization 
of educational research (Friday), (b) on thé infor- 
mative content of education (Monday). Visita will 
be paid on Monday to Perth Academy and on 
Tuesday to the Dundee Child Guidance Clinic. 


` 


Eon 


SECTION M (AGRICULTURE) 


Si, whole of the programme of Section M 
(Agriculture) has been designed to be of imme- 
diate practical interest to the farmer, and im all of 
the discussions which have been arranged, a balance 
has been kept between recent scientific work and ita 
application m practice. Sir Thomas Middleton will 
open. the i on Thursday with his addres 
entitled ‘ ioe with Science’ which will be the 
keynote fot all that follows. Other papers on that 

morning are “The Breeding and Feeding of Beef 
Cattle” by Mr. Howie, “‘Sprouted Fodder in Cattle 
Feeding” by Principal Paterson, and ‘Pre-digestion 
of Coarse Fodders” by Mr. Godden. 

Friday morning will be devoted to a discusion on 
agricultural education to be by Mr. Mac- 
Gregor, who will give an account of some Fife experi- 
ments in agricultural education. Mr. Wannop will 
deal with the organization and working of young 
farmers’ clubs, and Prof. Comber will speak on 
advisory work in relation to agricultural education 
and research. 
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A subject of immediate practical application, 
namely, grass conservation, will be discussed on 
Monday morning. This will be opened by Mr. Martin 
Jones, who will deal with ‘The Place of Grassland in 
Modern Food Production”. He will be followed by 
Dr. Watson, Mr. Roberta and Prof. Kerr, who will 
speak respectively on the acientific, economic and 
engineering aspects of grass conservation. 

A subject suited to the locality is that of seed 
potato growing. A discussion on this will be opened 


NATURE 


AUGUST 26, 1939, vor. 144 : 


by Mr. Wedderspoon, who will speak as a growe 
Virus diseases and seed potatoes will be considere 
by Dr. Cockerham, and Dr. McIntosh will de 
with the importance of variety in potato produ: 
tion. 

An innovation this year is the lay of a serit 
of agricultural films by Mr. More Dr. Gordon í 
the Department of Agriculture of the University « 
Edmburgh. These will be shown on the Monda 
afternoon. 


THE INSTITUTE OF MEDICAL AND VETERINARY 
SCIENCE, ADELAIDE 


OPENING OF New LABORATORIES 
By Sir CHartes Martin, C.M.G., F.RS. 


HE. new Institute of Medical and YV 

Science was officially opened on May 24 by Sir 
George Murray, Lieutenant-Governor of South 
Australia and Ohdnoellor of the University of 
Adelaide. It represents in part an extension and 
modification of the pre-existing facilities for the 
study of pathology, bacteriology and bi 
at the Adelaide Hospital, which is the School of 
Medicme of the University; in part, it is a new 
development : 

(1) To carry out, with more adequate accommoda- 
tion, equipment and staff than heretofore, the routine 
inv ns m the subjecta mentioned above for 
the Adelaide Hospital, Stock and Brands Depart- 
ment, country hospitals and private practitioners. 

(2) To engage in research into the causation, 

osis and cure of disease in man and animals. 

(8) By bri into a building devoted to these 
rd eae the University ing departments of 
patholegy, bacteriology and applied physiology, as 
well as a properly equipped clinical lecture theatre 
previously wanting in Adelaide, to attempt to incul- 
cate in the medical studenta that appreciation of the 
significance of laboratory medicine to which at present 
ccna? eatin | little attention is paid, and thus to 

f tbeir later outlook more truly scientific. 

The Institute will work in the closest collaboration 
with the Adelaide Hospital on one hand and with 
the University on the other, and adds greatly to 
the amenities of the Adelaide Medical School. 

The Institute 1s the result of a joint effort on the 
part of the University and members of the staff of 
the Hospital to brmg together in closer association 
the Department of Pathol of the University and 
the pathological services of the Hospital. As the 
two institutions adjoin there were no topographical 
reasons why this should not be brought about. The 
Institute is located in the grounds of the Hospital. 
It faces Frome Avenue, on the opposite aide of which 
is the University campus. It extends backwards 
amidst the hospital buildmgs, which are arranged on 
the pavilion system. It is, therefore, suitably placed 
for service to the Hospital and readily le to 
patients. It is also close to the other scientific 
institutes of the University and to the University 
library. The style is Georgian, with a pleasing simple 
frontage, and it has been judiciously planned so as 
to permit of future extension. 


In 1986 the authorities were fortumate in securim 
Dr. E. Weston Hurst for ita first director. Shortl 
afterwards, the University appointed Dr. Hurst t 
a research professorship which whilst it gives him 
the status of a senior oficer in the Universi 
makes no demands upon the director for teachir 
duties. 

Building was not commenced until 1987, so thé 
the details of plannmg and equipment were able i 
be made under his supervision, and it is alear fro» 
the description of the arrangement of the Institu» 
that they have been admirably conceived an 
carried out. Facilities for research have had di 
consideration. 

The Institute has two stories with a half-basemen- 
It containg some twenty laboratories, a library, tw 
classrooms, & lecture theatre, a complete operatim 
suite for animals, common rooms for staff an 
students, offices for the director, and an abunda 
supply of general service rooms (hot room, cold room 
photographic suite, ete.), plenty of store rooms ap 
a workshop. 

On the first floor is a museum, 80 ft. x 40 ft., > 
house the collection of specimens of morbid anatom 


hitherto i y accommodated at the Un 
versity. Per the most notable feature of tł 
Institute is ita fine animal house. This is situate 


100 yards from the main building. Especial care h: 
evidently been devoted to ite construction and equly 


ment for the breeding of experimental animals ap 
the convenience and accuracy of experimental wor 
Expense has not been for this essential pa 
of an institute for research in pathology, and it ca 
one tenth as much as the main building. 

The total cost has bean £58,000. £15,000 we 
contributed by three notable benefastions, £10,0¢ 
by the commissioners of charitable funds and ti 
reat by the Government of South Australia. 

The Institute is governed by a council of s 
representing the Adelaide Hospital, the Universi» 
and the veterinary interests of the State. 

The Adelaide Hospital being a Government instit 
tion, the surrender of a measure of ite sovereign 
and some of ita territory required a special Act 
Parliament. By this Act, the Government undertek 
to contribute £10,000 a year towards the maintenan 
of the Institute, the remainder derived fro 
the University Cheat and by the allocation of carta 
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ust funds at the of the University. As is 
Se ee ea sufficient revenue is left to 
ik. If the amount of research is to be to 
istify the accommodation, mtch more than is at 
cesent forthcoming will be required to provide modest 
arg eign gu T Doce ap aan There is 
le graduates in Australia who are 
noxious to devote themselves to investigation if they 
prospect of a living At 
resent they come to Great Britain with Rh 
Seit and other research studentships and when 
cained remain, as there are not openings for them in 
beir mother country. This drainage is not too good 
ow Australis. 
Both University and Hospital are to be con- 
watulated on having secured convenient modern 
«soommodation and t for teaching and 
agsearch in pathology and for the better treatment 
£ patients and investigation of their diseases. They 
se still more to be congratulated on having sur- 
iounted the difficulties always attending cambined 
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action by the two corporate bodies under separate 


Close association of pathology with clinical 
medicine is desirable. A pathological institute can 
fonction apart from a hospital, but ita scope is 
restricted, and researches tend to become remote 
from the immediate problema of human medicine 
and the workers lack the stimulus to effort which is 
afforded by contact with the sick. 

An unusual feature in the new Institute at Adelaide 
ia the inclusion of the study of animal pathology as 
one of ite main objects. For some years investigations 
of diseases of farm animals have been carried on at 
the pathological laboratory at the Adelaide Hospital, 
the 


this association of the atudy of human and animal 
diseases will be both oonvenient and advantageous, 
for pathology has no specific boundaries, and have not 
most of the recent discoveries in human pathology been, 
perforce, achieved by experimenting with animals ? 


SYNTHETIC SOUND 


N Phiips Technical Review of June, which is edited 
by the Research Laboratory of Philips Glow Lamp 
‘actory, Eindhoven, Holland, there is an interesting 
aper on “Synthetic Sound” by J. F. Schouten. 
. gound of prescribed character of periodic vibra- 


doser study of s number of problems which are 
onnected with the nature of the ion of sound. 
‘he principle used is to make a beam of light vary 
s a function of the time in the desired wave form. 
the beam is incident on a photo-electric cell and 
ctuates a lopd-speaker. A paper stencil is made 
nd is uniformly ilummated by a point source of 
ght from a tungsten arc lamp placed at a consider- 
ble distance away. Behind the stencil there is a 
otating aluminium disk in which nine slits have 
een made, each with a width of 1 mm. and at 
istances of 40° from each other. Behind the disk, 
‘hich is driven by a motor, is a lens which focuses 
be light source upon the photo-electrio cell. The 
aly light which can fall upon the photo-electric cell 
) that which has passed the part of the 
tencil cut away and one of the slits. When the disk 
4 turning, the amount of light transmitted at each 
1oment is proportional to the height of the part 
ut away at the point behind which there is a slit 
+t that moment. 

The centre of the wave form is situated on the 
xtension of the axle of the motor. With the arrange- 
lent used negative values of the light transmissibility 
annot be produced, and so a constant quantity equal 
>) the largest negative value occurring is added to 
U the ordmates of the wave form to be reproduced. 
he frequency was determined by the 
«amber of revolutions per minute of the motor. If 
«o desired form is given as the sum of a number of 
ae-shaped components, the components can be 
ided and the resultant wave form cut out. It is 
„sy to cut out the forms separately one above the 
cher. 


An attractive property of this tus is that it 
makes it possible to stud y the influence 
exerted on sound ion by changes im the wave 


form. For 6, W. several components have 
been out out one above the other, any one of these 
ee ape 
screening this part of the stencil from the light. 

According to a law of acoustics which was formu- 
lated by Ohm, 6 definite pure tone will be observed 
in a synthetic sound, when a component of the 
frequency in question occurs in the Fourier analysis 
of the wave form. According to a rule enunciated by 
Helmholtz, the sound ion will further depend 
entirely on the relative mtensity with which the 
differént components occur and will be independent 
of the relative phase of these nents. 

The author accounta for these In & simple 
way, which seems to be permissible anato 
RA li logs APEE esa en glare 
tuned for different ies. This mechanism 
explains in the first the fact that the ear 
carries out, as it were, & Fourier analysis of the sound 
while it furthermore makes it le to suppose 
that the stimuli which are sent each resonator 
to the bram depend exclusively upon the intensity, 
and not upon the phase of the component in question. 
The author shows how to test this rule by his 
apparatus. 

Four wave forms were built up of very different 
shape but all having the same harmonics from 1 to 
20. It was found that these four totally different 
wave forms were quite Indistinguishable as to their 
sound impression. It is also stated that non-lmear 
distortion occurs in the ear. This is manifested by 
the fact that when a pure tone of sufficient Intensity 
is heard, higher harmonics are formed in the ear; 
when two tones of different frequency are heard at 
the same time, new tones are formed with frequencies 
which are linear combinations of the two tones heard 
(combination tones). The mogt obvious combination 
tone is the difference tone and this is the one that 
was first discovered. 


~ 
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FORTHCOMING EVENTS 


Barrish ASSOCIATION FoR THE ÀDVANCMNMENMT or Scorn 
(Duxpes Mewrmca). 


Wednesday, August 30 


At 8.30 —Sir Albert Seward, F.R.S.: ‘The Western 
Talos thecugh the Mints of Ages" ' (Presidential Address). 


Thursday, August 31 

At 10 am.—Prof. E. K. Rideal, F.R.S.: “Film Reactions 
as a New Approach to Biology” (Presidential Address : 
Section B). 

Prof. J. Ritchie: ‘ 

dential Addreas: Section D). 
H. E. Wi : “The Future of Flymg”’ (Presidential 
Address : tion G). 

A. Mackay, Dr. W. B. A. Cavaloanti, Oliver 
Bell, R. Ford, W. Farr: Session on Fihns (Section J). 
Dr. A. P. M. Flemmg: “Education for Industry” 
(Presidential Address: Section J). 

Sir Thomas Middleton: ‘“Practioe with Saience: the 
Farmer's Position and the Scientrfle Worker’s Pro- 
gramme’ (Presidential Address : Section M). 

At 10.30 a.m.—Dr. 8. E. Wilson, Dr. M. L. Anderson, 
J. A. B. Macdonald, J. M. Murray, F. Story: “Lerche” 
(Discussion: Section K*). 

At li a.m.—wW. O. Lester Smith, Dr. K. Fisher, B, Mouat 
Jones, Dr. J. A. Bowie: “Eduoation as a Preparation 
for Industry” (Discussion: Section L). 

At 11.30 a.m.—R. 8. tipple: “Instruments in Science 
and Industry” (Presidential Address: Section A). 
Prof. R. A. Peters, F.R.8., Dr. M. Dixon, Dr. H. Theorell, 
Dr. D. E. Green, Bir F. Gowland Hopkms: ‘Tissue 
Respiration’ (Discussion: Sections B and IT). 

Prof. E. G. R. Taylor: ‘The National Atlas” 
(Jomt Discussion: Sections O, E, F, H, K, M). 
At 2 pm—W. R. Day: gas (Discussion oan- 

tinned: Section K*). 
At 2.15 p.m.—Prof. D. Keilin, F.R.S., Dr. F. Dickens, 

i Dr. A. Krebs, Dr. T. Mann, Dr. J. H. Quastel, Dr. 

8. oa, Prof. H. 8. J » E.R.S., Dr. E. P. Poulton : 

oint Discussion, continued : 


m Evolution” (Preai- 


Resp 
Rections B and I). 
Prof. A. Vandel, Dr. A. P. Sanderson, Mise M. O. 
Maloolm, Prof. A. D. Peacock: “Aspects of Parthano- 
genesis” (Discussion: Section D). 
At 2.30 pm._{a) Dr. J. 8. Huxley: pot rina i 
iea o organization of research in 
(b) A. M. Cearr-Saunders: “Population Problems” 
ivision for Social and International Relations of 
jew0e). 


Friday, September 1 

At 10 am.—Dr. J. Lawrence, Dr. W. B. Lewis, Dr. L. H. 
Gray and Dr. J. Read: “Artiflaial Radioactivity and 
its Applications’? (Discussion: Section A). 
Dr. H. W. Melville, Prof. 8. Sugden, F.R.S., Prof. 
W. F. K. Wynre-Jones, Dr. M. Ritchie, Prof. T. Alty : 
“New Technique in Physical Chemistry” (Discussion : 
Section B). 
W. J. M. Menmes, P. R. O. Macfarlane, Dr. K. Carpenter, 
R. M. Neill, Prof. J. H. Orton snd J. W. Jones, D. F. 
Leney: “The Habits of Salmon and Trout” (Dis- 
cusmion: Section Dyr 
Prof. W. E. Le Grog Clark, F.R.S. : “The Scope and 
Limitetions of Ph Anthropology” (Presidential 
Address: Section 
R. J. Bartlett : iana in Psychology” (Presi- 
dential Address : Section J). 
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Prof. D. Thoday: ‘Interpretation of Plant Structure 

(Presidential re e Bection K). 

J.B, Lengmui, G. L. Derbyshire, F. T. Chepma: 
a Cameron Smail, Prof. W. Jackson, C. # 

Onley “Education in Industry” Discussion: Pex 

ti }. t 


G. MacGregor, A. R. W and Prof. N, M. Comber 
“Agricultural Education” (Section M). 

8. G. Barker, W. G. Macmillan, H. L. Parsons, D. Carte 
H. A. Elkin, Col. J. O. Brockbank, H. C. Bryson, D. # 
Oury : Special Session on Jute. 

At 10.40 a.m.—Prof. D. Waterston, Prof. J. Morley, Pto 
B. A. and Dr. B. M. Unkauf, Prof. "I. ¢ 
Mor, Prof. E. D. Adman, F.R.8., T. F. Todd : “Thu 
Problem of Pain” (Discussion : Section I). 


E a.m.—A. Stevens: Premdential Address (Bectio 

At 11.15 am.—Dr. J. BI Simpson, Dr. E. M. Andersor 
Dr. M. Macgregor, Dr. R. pbell, O. F. Davidseor 
F. W. Anderson: “The Raised Beaches of the Fort 
and Tay” (Discussion: Section C). 

At 2.15 p.m.—Exhibition of Biological Films m tb 
‘Cinerama’ Picture House (Section D). 


Oonferance of Delegates of Corresponding BSoareties 
Prof. H. L. Hawkms, F.R.S.: Preaidend. 


At 5 p.m.—ir Frank Stockdale: ‘The Application < 
Eoonomic Botany in the Tropice”’. 


Saturday, September 2 
At 10 a.m.—Prof. E. A. Milne, F.B.S., Dr. G. P. Tarran 
K. Snell, Prof. R. Peierls: “The Teaching of Mect 
anic” (Discusmon: Section A"), 


APPOINTMENTS VACANT 


ArriacaTions aro invited for the followmg appointments on + 
before the dates mentioned : 


ETON en ae eee 


Ristabliahmeant Departments fi $ 
Be adr e BINN E (EA 2). or Baotian, 3 


Dreracoron IN HLECTRICAL HEGINEERING AND iN [EFTRUUTOR » 
MECHANIOAL MWGINEERING at the Teohmeoal Oolleg 
The Director of Hduoation, Bdueation Office 
Wood lands Middkeabrough (September 4), 
A Sonorecrio OFFICER, et e BOSA Daata Lehdrator 
aniani Hissaran: 18 OM Guen Street, pant, of Beis 
EAU T PAA 


Aseerixt Deities BKGDTDIES ( 7 ot Agriculture ar 
Fisheries, 10 apei tir E e a 
Barro Orrosas (Ref. Wo. B.8480) In the Amr Ministry Sate 
One oda Movil Airaa eana an Rocke we 
arr 
borough, Hants (eptember D) 
Rmmkon Poymer for the b of Glass Teahnology- 
fics RANEA ULVEN, Shefali ( 9). 


A PRarierioaL OYFICER at General Register Offioe—The Regi 
set Genenl Eat Hone’ WO (hoptanter AS, 

LOGICAL OFFICER CADETS in the Department of Indust» 

The , Ctvil Servios Commission, 45 Upp 


and Oommerce— 
O’Oomnell Street, Dublm ( 28). 

KAL OTTIOER HUBANDET) in the 
ster E a 
ita edge yet Square, W.C.% (September ae 

ras, Cnn In 
oo. JN AGRICULTURAL dlon a Fe ie a Untveratty 
pe Gower E Street, W Wak N (October 15). : 
A Corton Bortawier—Ths Indian Cental Cotton 
mition Paian House, Niool Road, fort, Bombay (Ootober 20) 
CIVILIAN DUCATION Overt ables in the B A.F. Bduoatione 


es ee (H.ALT.) GaP Ae 
Adastral House, Kingsway oz 

Assistawrs (Grade Reasearch Departnente—The Hetabba 
ment Officer at of SAna and Intestelal Teena 
Old Queen Street, B.W.1 (quoting anm 

Astwruw?t ADVISORY OFTON to Greenkeopau» 
Research The Director, Bt. 1 POR oath Beben, Boge Yous. 
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A PALÆOBOTANICAL RETROSPECT 


T is one of the privileges of the study of science 
to-day that it gives to the student a per- 
spective and a sense of proportion that has a 
wonderfully steadying effect in these anxious days, 
and thanks to the happy decision of Sir Albert 
Seward to leave technicalities aside in his presi- 
dential address to the British Association, which 
ia printed in the Supplement to this issue of 
Nature, his listeners and his readers have had 
their thoughts tuned to a sense of distance and of 
time which permits a saner contemplation of the 
present temporary European turmoil. 

No subject could be more appropriate for oon- 
templation by a Soottish audience, or indeed by 
any British audience, at’ this holiday season, than 
a retrospective survey of one of the most popular 
holiday retreata, the Western Isles of Sootland ; 
but the simple language in which problems of the 
widest import and of the most intriguing nature 
are expounded, makes the addreas at the same 
time a fascinating example of the scientific method 
in operation—as Sir Albert expresses it “of how 
a student asks questions of Nature and does his 
best to interpret the answers”. For a few magio 
minutes it must have been 4 great joy to his 
listeners to yield themselves completely to the 
direction of so competent and persuasive a guide, 
and with him to take an excursion “into a world 
that knew not man’’, for the Western Isles are 
contemplated when they were part of a great 
continent, the Thulean continent or province, at a 
time some sixty million years ago, and human 
beings have not appeared upon the scene until 
all but one fiftieth of this period has trans- 
pired. 

If thus vast tracta of time are passed in review 
and at the same time problems raised which 


demand s mental grasp of distanees that cover 
a large part of the northern hemisphere, the 
Picture is built up by & creative imagination 
working with the most scrupulous regard for 
detail, and probably no feature of the address 
would more impress the newoomer to such 
problems than the suggestive use that is made 
of careful, detailed observations upon fossil plant 
material, the debris perhaps of a forest floor, pre- 
served through the ages by the processes of sedi- 
mentation or the fortuitous action of volcanio 
agencies. The detailed sculpturing of a pollen 
grain needs microscopic examination with careful 
optical control, but through it may be built up a 
‘spectrum’ of pollen dispersion in peat or coal 
which is as revealing to the botanist as is the 
spectrum of s star to the astronomer” Careful 
methods of clearing may render details visible in a 
foasil cuticle which permit the recognition of a 
microscopic leaf parasite and thus some suggestion 
as to the moisture of thé climate in which this 
leaf-born cuticle had flourished. The student of 
the living plant must admit that if he had studied 
details of form and venation of leaves with the 
thoroughness of his palmobotanical colleague, very . 
often his claims as to the affinities of living plants 
would be more securely founded. 

Sir Albert’s reconstruction of the Thulean forest 
is based in part upon the earlier collections from 
the plant-containing beds of the islands of the 
Inner Hebrides, and particularly the layers near 
the base of the basaltio lavas on Ardtum Head, 
near the south-western corner of Mull, but it is 
based mainly upon recent and as yet unpublished 
data obtained by Sir Albert himself, in association 
with Mr. W. N. Edwards, keeper of geology in the 
British Museum, and Dr. J. B. Simpson of the 
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Geological Survey; they are, then, the result of 
a felicitous partnership of botanists and geolo- 
gista and ilumine the field of study of both 
sciences. 

The conifers of this corner of the globe in these 
far-off days were certainly more varied and diverse 
than the Forestry Commission would venture to 
utilize in trying once more to reclothe their rocky 
flanks and mist-swept valleys with forest. Sequoia 
sempervirens they might plant, and also Abies, 
but Cryptomeria and Oephalotaxus are surprising 
genera to find in a Hebridean flora ; they are oon- 
fined to-day to the Far East, as is also that other 
remarkable gymnosperm, Ginkgo biloba, the 
maidenhair tree, a doubtful native now of any 
country but still much valued in cultivation in 
China and Japan. 

Indeed one striking result of this survey is the 
remarkable preponderance in the probable generic 
sources of fossil pollen, and in the debris of woody 
gymnosperms and angiosperms, of generic names 
which now are associated with the flora of the Far 
East. Many a keen gardener in Sir Albert’s 
audience—and in a Scottish audience there would 
be many—must have been intrigued to realize that, 
in introducing to the garden such planta as 
Cercidiphyllum for ita beautiful autumnal foliage, 
or such a flowering shrub as an Abelia, he was 
re-introducing to a Hebridean environment a genus 
which flourished in the Thulean forest sixty million 
years ago; the wheel has come full circle. 

- It is evident that the former existence of this 
vast continent, reaching into the Arctic Circle and 
linking North America through Greenland with 
Europe and even the Far East, has considerable 
significance in relation to problems of plant distri- 
bution of the present day—a point that is made 
clear by Sir Albert’s suggestive discuasion of 
selected genera of flowering planta. This naturally 
leads to a reference to hypotheses of drifting 
continents, discussed by Prof. W. W. Watte at 
the Norwich meeting of the Association. Sir 
Albert recognizes that geophysical methods of 
precision have as yet failed to furnish evidence 
of any sliding of the earth’s crust, but he points 
out that “geologists and palewontologiste contribute 
facts that are incontrovertible however much they 
seem to be in opposition to the views of students 
whose primary interest is in geophysical problemes”. 

On such vexed questions of evolution as the 
origin of the flower and the angiosperm carpel, 
this Hebridean flora of sixty milion years ago is 
silent. So comparatively recent a time is this in 
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terms of evolutionary processes, that the forest has 
already taken on the general aspects of ẹ modern 
sub-tropical forest with seed plants dominant, 

Sir Albert discussed in this connexion the 
fascinating problema raised by Prof. T. M. Harris’s 
observations upon forest beds at Scoresby Sound 
in Eastern Greenland, which suggest that a 
luxuriant and uniform vegetation once occupied 
an area stretching from central Germany to 
southern Sweden and a thousand miles farther 
north, beyond latitude 70°N. In those days 
arctic voyagers, had there been any, might have 
felled tall trees for their masta within the Arctic 
Circle, and the fossil records from both arctio and 
antarctic regions are @ constant reminder that the 
problems of climate of past time raise questions of 


far-reaching implication. ' 


'- In fact the address showed how the palmo- 


botanical approach stimulates interest, gives 
significance to the minutest detail and adds depth 
and width to our oontemplation of everyday 
phenomena: Inevitably, therefore, the thought 
arises, as it emerged at the end of the address, 
why is this enrichment of everyday experiance 
usually denied to us during school years. But a 
plea for the introduction of geology to a curriculum 
which is already so overloaded that even biology 
still often demands a place in vain is scarcely likely 
to receive more than a sympathetic hearing. 

Perhaps the solution is along the lines followed 
now in an increasing number of schools, where up 
to the School Certificate stage the formal divisions 
of science are no longer recognized and general 
science is studied ; when the material for exercises 
in scientific method can thus be selected in accord- 
anoe with their claim upon experienoe, the soil will 
certainly win ita way into the class-room and thus, 
for oertain schools, where perhaps some member 
of the staff has made contact with geology in 
his years at the university, the rocks and their 
story and that of the agencies at work moulding 
the earth on which we live will be permitted to 
weave their own spells upon the unspoilt imagina- 
tions of the coming generation, which may thus 
become alive to the possibilities of interest which 
the subject holds. - It will then perhaps add still 
more, for a coming generation, to the foundation 
of a serenity of outlook and saneness of poise, 
conspicuous in this year’s president, which if 
more widely spread among us, would to-day have 
ita definite value in preserving the community 
from the onslaught of the ‘war of nerves’ now so 
loudly proclaimed os in full spate. 


i 
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THE FUTURE 


The Fate of Homo Sapiens 
An Unemotional Statement of the Things that are 
Happening to him Now, and of the Immediate 
Possibilities Confronting Him. By H. G. Wells. 
Pp. vi+330. (London: Martin Secker and War- 
burg, Ltd., 1939.) 7s. 6d. net. 


N°? one having reached maturity in the reign 


of Queen Victoria and having survived into 
our present epoch can be expected to feel alto- 
gether at home. In those days, distant not so 
much in time as in atmosphere, although everyone 
believed in inevitable progreas, “there was a wide- 
spread feeling that nothing more of primary 
importance was ever likely to happen”. It was 
precisely because of this static condition of things 
that the public so eagerly took to Mr. Wells’s 
foturistic romances. 

But all that has changed ; the dominant question 
is: What is likely to happen # And the answers 
given to it are disturbing. Mr. Wells’s answer is 
no exception : 


“There is no reason whatever to believe that 
the order of nature has any greater bias m favour 
of man than it had in favour of the ichthyosaur. 
. . . I perceive that now the universe is bored 
with him, is turning a hard face to him, and I 
see him baing carried less and less intelligently 
and more and more rapidly .. . along the 
stream of fate to degradation, suffering and 
death.” 


Mr. Wells does not consider that this fate is as 
yet absolutely inevitable, though to escape it there 
will have to be something in the nature of a whole- 
sale conversion of the species to more rational 
habits of thinking and behaving ; and he does not 
appear to believe that this is very hkely to 
happen. 

The gravest menace to humanity at present 
springs, as everyone recognizes, from war. The 
Marxists regard war as a natural symptom of an 
economic system in decay; but Mr. Wells repu- 
diates Marxism. For him, war has been from 
primitive times a natural form of social blood- 
letting, caused by a surplus of young men. In 
the pre-scientific epoch only relatively puny means 
of destruction were available. But the inventive 
urge of the species has altered the situation for 
the worse. Instead of being “part of the accepted 
human rhythm’, war has become “a galloping 
consumption of the human spedice”. 

Thus a situation has developed which threatens 
the human race with decline and ultimate ex- 
tinction. The question is: Are human powers of self- 
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adaptation sufficient to enable the speaies to adjust 
iteelf to this new situation ? The trouble is that 
speed seems to be called for; there is no time for 
the older and slower methods of adaptation. Of 
course, man’s posseasion of a unique brain gives 
him an advantage; and the readjustment will 
have to be a mental one. This mental readjust- 
ment, says Mr. Wells, must involve three main 
essentials : (1) the idea and tradition of war must 
be eliminated ; (2) “The vast and violent wastage 
of natural resources in the hunt for private profit, 
that went on in the nineteenth century, must be 
arrested and reversed by the establishment of 4 
collective economy for the whole world” ; (3) the 
resultant world organization must be “of an active, 
progressive, imaginatively exciting nature’, so 
that the surplus energy of youth may be absorbed. 
by it and not allowed to run to destructive waste 
in war. 

These three principles, peace, collectivism, and. 
incessant new enterprise, are interdependent and 
inseparable. In Mr. Wells’s view, the League 
Covenant failed because it completely disregarded 
these principles. It overlooked the problem of the 
restless young men; and it gave no attention to 
“the absolute necessity of reconstructing economic 
life upon a oollectivist basis throughout the 
world”. 

In order to bring about the mental adjustment 
involving acceptance of his three pringiples, Mr. 
Wells calls for “such a kultur-kampf as the world 
has never seen before’. Nothing leas than the 
entire reconditioning of our mental life is required. 
What our generation needs is the kind of enlighten- 
ment that the French encyclopsdista provided in 
the eighteenth century. It was the ideas of 
Diderot and his associates that “materialised in 
the American and French revolutions and in a 
great heartening of the creative spirit of man”’. 
Is it possible for this achievement to repeat itself 
on & larger scale to-day ? 

Mr. Wells does not believe that our present 
educational institutions are likely to effect the 
change. The common schools “are essentially 
conservative institutions, adapting the common 
man to the social order in which he finds himself”, 
and they fail to provide “the scientific vision of 
life in the universe”. Thus the existing educational 
organization “needs to be recast quite as much 
and even more than the political framework”. 

It will be plain that what is here advocated is 
nothing leas than a complete change of mentality, 
a redirection of public interest. The question ia. 
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whether a new programme of intellectual educa- 
tion, even of the most enlightened kind, would 
suffice to achieve the change. The real trouble is 
that the educated, even those with an education 
in natural science, can be enlightened intellectually, 
without being in the least enlightened emotionally. 
What is needed is a transvaluation of values, and 
this is not to be achieved easily. Mr. Herbert 
Read has suggested that we should “try the experi- 
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ment of educating the instincts instead of suppress- 
ing them”. Many educationists (who as a class are 
very much more progressive and alive to realities 
than Mr. Wells would seam to be aware) are 
trying to work along these lines, but it is work 
that will not be done in a day. Meanwhile, as Mr. 
Wells says, the need is urgent. 

This is a timely and alnoere book and written 
without fear of giving offence. J. C. H. 


TRADITIONS AND FUTURE OF BRITISH 
DEMOCRACY 


The Anglo-Saxon Tradition 
By George Catlin. Pp. xii -+286. (London: Kegan 
Paul and Co., Ltd., 1939.) 10s. 6d. net. 
T= Anglo-Saxon tradition has “impregnated 
the political institutions of the Anglo-Saxon 
world on both sides of the Atlantio and has pro- 
vided patterns to all Europe and to the lands that 
look to Europe”. Prof. Catlin seeks, in this book, 
to re-clarify the political and moral content of 
that tradition and to derive from it guidance as 
to the course which should now be taken by 
the Anglo-Saxon peoples. This tradition is con- 
trasted with the conception of man’s purpose in 
the world that arises from Fascist and Communist 
ideology.* - 

Whatever may be the truth for German and 
Russian minds in these conceptes, they are not for 
British. The fulfilment of life in the Anglo-Saxon 
meaning is in the preservation of our own cultural 
traditions, while we carry out the ohanges in 
economic and social organization that are necessary 
so that this tradition may flower and bear fruit for 
all the citizens instead of, as now, mainly for a 
favoured few. Prof. Catlin urges upon us that if 
we are to serve our mission in the world we must 
develop a new vigour of thought and action inspired 
by humanist philosophy. Only by moving forward 
with courage and wisdom in the light of our own 
cultural history will we be saved from drifting 
unwittingly into errors which will make us 
appendages to one or other of the totalitarian 
camps. i 

The Anglo-Saxon populations of the British 
Empire should be bound closer together in economic 
and political co-operation. They have an immense 
opportunity and responsibility to develop the vast 
area, of the Colonial Empire ‘until the time comes 
to transfer it, as a substantial basis of wealth and 


*how completely obsolete is the 


power and a peculsum to the direct rule of Geneva 
or a World State which requires such sovereign 
possession to give it dignity”. They should take 
the first step towards a new federalism in the 
world by establishing now a community of 
interest in all fields with the United States of 
America. 

Perhaps the most striking thing about the book 
is that, while it is written by a member of the. 
Labour Party, it expresses a view with regard to 
the mode of economic, social and political evolution 
which will be acceptable to all Conservatives of 
progressive mind. The pressure of crises, economic 
and political, in the modern world, is producing 
such new formulations of policy as to make the 
party alignments preposterous There are many 
things which Prof. Catlin says that I do not agree 
with. Curiously enough, the main theme of my 
criticism would be that he is toa hard upon the 
Soviet Union. I should have interpreted ite 
experiment as having a far greater content of social 
value and of progress than this book gives it 
credit for. On the other hand, I should have been 
leas tolerant of the German Nazis than, in some 
passages, he appears to be. There are differences 
of emphasis but they are of a kind which show 


old party 
conflict. 


The main contentions of the book are stimu- 
lating; they form a valuable contribution to & 
current of opinion which has been growing in 
strength in recent times. The issues dealt with 
are of vital importance to ourselves and to the 
world. Those who appreciate that we are not going 
to find our way out of the present impasse without 
some hard thinking would do well to read this 
book with care. ` 

H. Maomounan. 
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MAGNETISM: OLD PROBLEMS AND NEW METHODS 


(1) Ferromagnetism 

The Development of a General Equation to Mag- 
netiam. By Dr. J. R. Ashworth. Pp. xii +97. 
(London: Taylor and Francis, Ltd., 1988.) 7s. 6d. 
net. 


(2) Modern Magnetism 
By Prof. L. F. Bates. Pp. ix+340. (Cambridge : 
At the University Prees, 1939.) 16s. net. 


LTHOUGH the books of Dr. Ashworth and 
Prof. Bates both deal with aspects of mag- 
netiam, their difference in character and purpose 
is auch as to illustrate very forcibly the limitations 
of any formal system of book classification by title 
or subject. 

(1) Dr. Ashworth has performed a useful service 
in collecting together, in abbreviated form, his 
own contributions to magnetiam It is more than 
forty years since he published his firat paper on 
the subject; but most of the twenty-two papers 
listed have appeared since 1912. The experimental 
work described includes extensive investigations 
on the temperature and field dependence of the 
magnetization of iron, nickel and cobalt, with 
particular reference to anhysteretio properties, 
studies of the temperature coefficient of magneta, 
and measurements of specific heat. In the attempt 
to develop a general equation oovering ferro- 
magnetic behaviour, to which much attention is 
devoted, use is made of an equation having formal 
analogies with the van der Waals equation of state 
for fluids. In this ferromagnetic equation of state, 
field and intensity of magnetization correspond to 
pressure and density, and the reciprocal of the 
paramagnetic Curie constant to the gas constant in 
the fluid equation. Critical constants are evaluated 
for the different ferromagnetic materials, and 
empirical relations between these constantas are 
obtained. 

In seeking to correlate a wide range of facts 
in this particular way, Dr. Ashworth has pursued 
a very independent course. Many of the rela- 
tions are' striking, but as the task of tracing 
their aignificance in the light of the interpretation 
of ferromagnetism which is now generally adopted 
«s not undertaken, most readers will be left in a 
state of doubt as to what has, in fact, bean achieved. 
The answer would appear to be that there is a 
considerable amount of purely empirical correlation 
covering @ limited range of ferromagnetic phe- 
aomena, which may be useful for empirical pur- 
poses, but that, without much further consideration 
and development, the fundamental significance of 
the relations obtained remains obscure. In spite 


of this drawback in the treatment of one of the 
main themes, the book is well worth examination 
by those concerned with magnetism, just because 
of ita almost complete independence of approach 
to the problem of ferromagnetiam. Moreover, some 
of the experimental investigations are along lines 
which for some time have been rather neglected, 
but are now in becoming of central interest. 

(2) Prof. Bates, who collaborated in some of 
the earliest successful investigations on the gyro- 
magnetic effect, and whose subsequent researches 
have been mainly concerned with magnetism, has 

written & general survey of recent work. He has 
been impressed by the difficulty found by students 
in acquiring a satisfactory knowledge of mag- 
netism, and he believes this to be largely due to 
the subject having been treated far too much from 
a strict theoretical point of view. He has, acoord- 
ingly, given prominence to the description of 
fundamental experiments. The theoretical side is 
not excluded—indeed, the first chapter givea a 
very comprehensive account of the classical and 
quantum theoretical baokground—but usually 
questions of theoretical interpretation are con- 
sidered only briefly in connexion with experi- 
mental work to which they are relevant. 

There are good accounts of methods for the 
production and measurement of fields, and for 
examining the magnetic properties of isotropic 
substances and crystals. The details given of the 
more widely applicable methods, and the practical 
comments, will provide a most useful guide to 
those embarking on similar work. Adequate foot- 
note references will facilitate the task of finding 
fuller information. There are shorter descriptions 
of more specialized apparatus. 

Some of the most outetanding examples of recent 
experimental technique are admirably presented 
in chapters on atomic and nuclear moments, and 
on the gyromagnetic effect. The last part of the 
book deals mainly with ferromagnetiam. Methods 
for the measurement of saturation magnetization 
and the determination of the Curie point are 
described, the general theory is outlined, and there 
are accounts of the magnetic properties of metals 
and alloys. The various magneto-thermal effecta 
are fully considered. Finally, a résumé is given of 
work on magnetostriction and the Barkhausen 
effect. 

Inevitably, in a book of this kind, there is some 
overlapping with other books dealing generally 
with magnetism, but the author has chosen his 
main topics so as to include a considerable amount 
of material “which a student cannot readily find 
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elsewhere”. Though the book, if considered alone, 
might seem to give a rather ill-balanced survey of 
the field of magnetism, when considered im relation 
to other books, it is just this lack of balance which 
makes it a most useful addition to the literature of 
the subject. The author’s own work has been very 
varied, and in writing of experimental technique, 
he includes information of a kind which could only 
have been gained from practical experience. The 
book will be particularly valuable to those carrying 
out experimental work on magnetiam. The clear 
presentation will appeal to the student, and the 
account of much recent work will be appreciated 
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by physicists and others who wish to keep up to 
date with the subject. l 

In one of these two books the author, who has 
zealously followed up an individual line of inquiry, 
presente his findings almost unconcerned with their 
relations to the wider scheme. In the other, the 
author surveys a wide range of work with a keen 
appreciation, and with a sense of the interlocking 
character of scientific investigations. The books 
present, on one hand, a particular approach to 
an old problem, and on the other, a broad survey 
of the new methods for attacking this problem 
and others related to it. E. C. 8. 


THE LIVING PLANT 


Botany of the Living Plant 

By Prof. F. O. Bower. Third edition. With the 
Assistance of Prof. J. M. F. Drummond and Dr. 
George Bond. Pp. xii+ 700. (London: Mac- 
millan and Co., Ltd., 1939.) 25s. net. 


ROF. BOWER’S text-book is so well known 
for ita many excellent qualities that it needs 
no introduction to British students and teachers. 
It is evident, however, that during the sixteen 
years which have elapsed since the second edition 
was published, many fresh discoveries have been 
made which it is desirable to mclude in an up-to- 
date text-book. In preparing this new edition 
Prof. Bower has been assisted by Prof. J. M. F. 
Drummond and Dr. G. Bond. . 

No change has been made in the general arrange- 
ment of the book, which was fully described in 
Natura at the time when the first and second 
editions appeared (Narum, 104, 274; 1919: 
112, 51; 1923); but the sections dealing with 
certain aspects of plant physiology, cytology and 
genetics have been largely rewritten or amplified. 
In particular the chapter on the living cell has 
been considerably modified, and there is new 
information on the {internal regulation of growth 
by plant hormones, and also on the influence of 
the length of day on the flowering of plants. 

The sections dealing with myoorrhiza and the 
fixation of nitrogen by the bacteria present in the 
root nodules of leguminous planta have also been 
considerably modified. Recent advanoes in oyto- 
logy are well summarized, although necessarily in 
a somewhat condensed form, and the relationships 
of cytology to genetics and between genetics and 
evolution are discussed. There is also a short 
article on vitamins. On the morphological side 
the most interesting innovations include a section 
dealing with the Puilophytales, a more complete 


treatment of the Equisetales, and a new discussion 
of the origin and significance of alternation of 
generations. 

The author has also included a chapter on the 
relation of size and form in plants. In this he cites 
and discusses examples which support his working 
hypothesis that “Elaboration of form as the size 
of the individual increases is 8 means of main- 
taining the surface-volume ratio, which would 
otherwise tend to fall to a point of physiological 
inefficiency’. Prof. Bower admita quite candidly 
that his views on this subject are not yet fully 
proved, but he asks meanwhile that his readers 
shall maintain that ‘‘wholesome frame of mind 
styled by Huxley as ‘suspended judgment’ until 
by extended observation this theory of Size and 
Form shall have been either disproved, or raised 
to a level of reasonable probability, with Galileo’s 
Principle of Similarity aa ita foundation’”’. He 
makes the interesting speculation that the primary 
form of a plant may be initiated by a hormone 
“ander control of the apical cone”. 

As one would expect, the book is characterized 
by a weloome simplicity of expression throughout, 
and no intelligent student can complain of inability 
to understand ita contents. Opinions differ fron» 
time to time concerning what should or should not 
be included in a text-book of botany, and in these 
daya of specialization it may be felt by some 
whose botanical interesta are somewhat circum. 
soribed, that their own particular subjects havı 
not received adequate attention. But it is diffioul» 
to see how a more balanced and broad-minde 
introduction to general botany could have beer 
written. It is much to be hoped that it will be 
even more generally used than the two earlie 
editions. 

C. R. Marcaye. 
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ELECTRON OPTICS 


(x1) Electron Optics 

Theoretical and Practical. By L. M. Myers. Pp. 
xviii +618+68 plates. (London: Chapman and 
Hall, Ltd., 1939.) 42s. net. 


(a) Theory and Applications of Electron Tubes 
By Prof. H. J. Reich. Pp. xviti+670. (New York 


and London : MoGraw-Hill Book Co., Ino., 1939.) 


30s. 


(3) Fundamental Electronics and Vacuum 
Tubes 

By Prof. A. L. Albert. ` (Engineering Science 
Series.) Pp. ix+422. (New York: The Mao- 
milan Company, 1938.) 20s. net. ` 


(4) Electron Optics 
By the Research Staff of Electric and Musical 
Industries, Ltd. Compiled and written by Otto 
Klemperer. (Cambridge Physical Tracts.) Pp. 
x+107. (Cambridge: At the University Preas, 
1939.) 6s. net. 
1) . MYERS is to be complimented on 
producing the first book on the subject 
to be published in Great Britain, and a truly 
comprehensive and readable book. He has spared 
no pains in bringing the matter up to date, and his 
axhaustive survey of the whole fleld inoludes some 
ight hundred references. . 

Roughly, the first half of the book is mathe- 
matical, and gives the fundamental electron- 
yptical laws and a detailed examination of electric 
delds which brings in the electron trajectory. This 
eads up logically to the treatment of various types 
Xf electron lenses and their aberrations. The 
osthematical derivations are supplemented by 
»xperimental details which bring out the important 
applications, but more stress could profitably be 
aid on the physical interpretation of the formuls 
ieduced. 

The second half of the book is mainly descriptive. 
t deals with the electron multiplier, electron 
microscope, and some of the latest developmente. 
The immediate application of eleotron-optical 
srinciples in the discussions of these various 
levices makes stimulating reading, since the 
uthor has participated in some of the researches 
which are- described. 

On the whole, the book is well balanced. Apart 
com a number of simple misprints, the illustra- 
ions are excellent, particularly those showing 
ravitetional models of the electric field. Aspeota 
f the subject which would enhanoe the value of 
ae book are (1) a discussion of deflection distortion 
ad design of deflecting systems, and (2) graphical 


ray tracing involving a discussion of lens design: 
The section on the space-charge effect is not clear, 
and needs further amplifying. A most useful 
addition would have been a discussion of ion 
focusing and ita application to atomic disintegra- 
tion research. 

(2) It will always remain a matter for argu- 
ment as to what ought to be included in a book 
of such wide scope as Prof. Reioh’s, if the subject 
is to be adequately treated. The author has made a 
wise choice of subject-matter. He brings to the 
student of radio-engineering and the future tele- 

vision engineer just those fundamentals necessary 
for an intelligent appreciation of this wide field. 
After two preliminary chapters on the physics of 
their internal action, the behaviour of vacuum 
tubes and an analysis of circuit conditions are 
discussed in eleven chapters. 

The introduction of the series expansion for the 
alternating plate current as well as the numerous 
applications of graphical analysis should prove 
most helpful to the student. Glow and arc phe- 
nomena are discpased at greater length than is 
usual. This is all to the good, because of their 
expanding practical applications. The chapters 
on photo tubes and instruments dependent for 
their action on the use of vacuum tubes complete 
an excellent book. The author has brought all his 
experience as a teacher to bear in his lucid method 
of presentation. The large collection of references 
adds greatly to the value of the book ‘for all 
engaged in research in these fields. 

(3) Prof. A. L. Albert’s book can worthily take 
ita place among the excellent group of American 
works on vacuum tubes which have appeared in 
the last few years. The author has succeeded in 
his task of introducing to engineers the funda- 
mental principles of electronios. 

The first three chaptera are devoted to an 
examination of sources and methods available for 
production of electron streams. Their utilization 
in diodes and multi-electrode valves is fully dis- 
cussed in the next four chapters. After this, 
vacuum tube amplifiers, oscillators, and modu- 
lators are dealt with. Chapters on photo and 
cathode ray tubes complete the book. 

The treatment is non-mathematical throughout, 
and the illustrations and numerical applications 
of formule aptly bring home the important pointe 
that require stressing. A more graphic and 
detailed account of the electric field as affecting 
electron motions would have added to the stimu- 


lating explanations given. 


402 


The book can be recommended to physicista as 
well as to engineers. 

(4) Mr. Klemperer’s monograph is an excellent 
introduction to the study of electron optics. While 
written mainly for graduate studenta, the develop- 
ment of the subject almost from first principles 
extends ita usefulness. The cardinal pointa of 
electron lensea determine their behaviour and 
properties. These are deduced on the basis of 
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fleld plota, and the parallel optical concepts aré 
nestly worked into the scheme. Other important 
chapters deal with sberrations and magnetio 
lenses, and a final chapter is devoted to applica- 
tions. The author has performed a difficult task 
very well indeed. His choice of subject-matter ap 
well as his method of giving examples of immediate 
practical applications of theory should prove 
most stimulating to all his readers. L. JACOB. 


PHARMACEUTICAL CHEMISTRY 


(1) Bentleyand Driver’s Text-Book of Pharma- 
ceutical Chemistry 

Revised by Dr. John Edmund Driver. 
edition. Pp. ix-+ 624. (London: Oxford Univer- 
sity Preas, 1937.) 168. net. 

(a) Drugs and Galenicals: their Quantitative 
By Dr. D. C. Garratt. Pp. xiv-+ 422. (London: 
Chapman and Hall, Ltd , 1037.) 25s. net. 


(1) HE pharmaceutical student has, as a rule, 
only a short period of intensive and oon- 

tinuous study m which to acquire that somewhat 
heterogeneous collection of knowledge about the 
inorganic chemicals, synthetic organic substances 
and components of natural drugs, which oon- 
stitutes the pharmaceutical chemistry of an 
examination syllabus. A large part of this know- 
ledge is concerned with the standards of quality 
specified for the drugs of the British Pharmacopwia, 
and the methods by which deviations from these 
standards may be detected. It is reasonable, 
therefore, that the authors of this text-book 
should begin with a series of chapters dealing 
generally with methods for the characterization 
and analysis of substances used in medicine, and 
they have spared no pains to secure clarity and 
simplicity in their statement and explanation of 
the principles on which these’ methods aré based. 

This section is followed by one dealing with 
inorganic compounds, written so far as possible 
on the usual lines of a text-book on inorganic 
chemistry, but distinguished by the addition of 
that special information required for therapeutic 
purposes. Thus, the reader is not told how to 
prepare oxygen—-he should already possess that 
information—but how it is manufactured, what 
impurities associated with different manufacturing 
processes may be present, and how he may 
ascertain whether these impurities are within the 
limits allowed by the Pharmacopais. 

More than half of the book is devoted to organic 
chemistry, dealt with on the usual systematic 
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limes, but with each group of substances illustratedi 
by ita outstanding pharmaceutical examples. 

By this method of treatment the authors have 
constructed, from what appears at first to be 
rather difficult material for systematic exposition, 
a coherent and well-balanced text-book, which 
contains much interesting information not usually 
found in books on chemistry written for students 
That the book is appreciated by ita special clientele 
is clear from the fact that, since the first issue ir 
1925, it has been reprinted once, and is now ir 
ita third edition. 

(2) The first reasonably efficient proceas fol 
the estimation of morphine in opium was publishedl 
over half a century ago. Since then there has beer 
a steady output of papers on the same subject andl 
recent activity indicates that even now the las 
word has not been said. Few other drugs have 
received so much analytical attention as opium 
but most of them have had a good deal said about 
them, possibly because the pharmaceutical analyst 
is an observant and uncompromising individualist 
who is happiest in using a method in the evolution 
of which he has himself played some part, or ar 
Dr. Garratt puta it, “individual bias is ofter 
responsible for the fact that a method which ir 
found unreliable by some analysts may, in otha 
hands, give good results”. Whatever may be the 
reason, the literature on drug analysis is enormou: 
and Dr. Garratt has earned the thanks of hit 
fellows by putting into this book the resulta of hi: 
critical survey of this mass of material, and giving 
them the benefit of his seventeen years’ experienx 
as drug analyst to the London County Council ir 
trying, comparing and checking selected methods 

The book being intended for professiona 
analysts, explanations of processes are not giver 
and the familiar British Pharmacopeial method: 
are not quoted, unless comment has to be made 
or new applications suggested for them. A par 
ticularly useful feature of the book is the inolusio: 
of method& for the analysis of mixtures and com 
pounded drugs of various kinds, and the tern 
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drug is not interpreted too narrowly, insecticides 
such as derris and pyrethrum being also dealt with. 

Great pains have been taken to secure accuracy 
and to achieve completely the objective indicated 
by the title of the book. Here and there small 


THE EARTH'S CRUST: 


Architecture of the Earth 

By Prof. Reginald Aldworth Daly. (Century 
Earth Science Series.) Pp. xiii+211+47 plates. 
(New York and London: D. Appleton-Century 


Co., Ino., 1938.) 12s. 6d. net. 
| Ge is on record that Prof. Daly’s students, in his 
practising days, used to chant “Every morn- 
ing in the year, Daly has a new idea”. But Prof. 
Daly’s claims to the gratitude of his scientifio 
brethren lie as much in his popularization of the 
resulta of geological research as in his many oon- 
tributions to ita progress. In this volume he takes 
as his text a happy adaptation by the late Prof. 
P. Termier, director of the Geological Survey of 
France, “The earth declares the glory of God”, 
and succeeds in justifying it, telling his story in 
a manner that the intelligent layman can under- 
stand. In this matter of popular scientific writing, 
a trite remark from the author’s preface is worth 
reproduction: such popularization of science 
requires “effort by the specialist to be an adequate 
reporter ; effort by listener and reader to imagine”. 

The ‘Architecture of the Earth” represents the 
slightly expanded material of lectures on “The 
Crust of the Earth”, given under the auspices of 
the Norman Wait Harris Foundation of the North- 
western University in May 1937. Special emphasis 
is placed on the discoveries and classifications made 
since the opening of the present century; in 
particular, new light is thrown on old problems 
as ẹ& result of the recent spectacular growth of 
the young science of geophysics. Four main 
problems sre selected for study: mountain- 
building, the eruption of lava, the diversification 
of rocks once molten, and the stability of con- 
tinents and island masses. Up-to-date resulta of 
the analysis of earthquake records and gravity 
measurements are utilized. 

The author expounds in simple language the 
thesis he recently published in less accessible form 
—to the effect that the ‘third’ layer of the earth’s 
crust consists of glassy basalt rather than ultra- 
basic rocks like dunite and pyroxenite, as the 
geophysicists are disposed to postulate Thus the 
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points can be found to cavil at, but there can be 


‘no doubt that the book will prove useful to all 


whose business it is to be engaged regularly, or 
oocasionally, in the examination of drugs, simple 
or compounded. T. A. HENRY. 


ITS FABRIC AND FOUNDATIONS 


earth-shells consist, from the surface downwards, 
of Sial (the sedimentary and granitic layer of 
which the continents are composed), with the 
‘intermediate’ layer, the Sima of crystallized 
basalt underlying the continente and forming the 
floor of the oceans, otherwise termed the gabbroic 
layer, and the ‘third’ shell of vitreous basalt. 
Conoerning the constitution of these layers as 
deduced from the behaviour of earthquake waves, 
Prof. Daly expreases himself as not convinoed of 
the force of the argument that, since a fluid can- 
not transmit shake- (transverse) waves, and such 
waves are propagated to depths of 60 km. or more, 
a vitreous shell cannot exist there. He contends 
that it still remains to be demonstrated that shake- 
waves cannot be propagated in melted basalt 
exposed to a minimum preesure of 17,000 atmo- 
spheres. Recallmg the fact that Gutenberg, from 
his earthquake studies, deduced the possibility of 
a vitreous layer at 60-70 km. depth, he refers to 
Ide’s experiments on the passage of sound waves 
through Pyrex glass and Volarovitch’s statement 
that, up to a temperature of 1100°C., “molten 
basalt at only one atmosphere of pressure has 
effective rigidity and can transmit shake-waves. 
From recent laboratory work, the determination 
of the velocity of shake-waves suggests that the 
effect of high temperature somewhat offsets that 
of high pressure. 

Prof. Daly further argues that dunite and 
pyroxenite (supposed to form the ‘third’ layer, 
because specimens of these rocks collected from 
the earth’s surface most nearly satisfy the density 
and velocity requirements) are actually loose- 
textured and porous rocks which could not exist 
in that condition in the depths. He suggests 
interesting experimental work which would throw 
light on these and other problems, and looks hope- 
fully in one chapter for a Croesus to supply the 
fonds, and in another to a Maecenas to furnish 
the equipment. Whether his new views are 
accepted or not,.they are characteristically stimu- 
lating, and his well-written and richly illustrated 
volume is worthy of attention from both specialists 
and laymen. P. G. H. BoswELL. 
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THE COLLAPSE OF CIVILIZATIONS 


T a time when Western civilization seema to 
be in danger of self-immolation, and in the 
East the greatest of Empires has yet to show 
whether it has lost that power of resilience, which 
has been ita most striking characteristio in the 
history of a civilization extending over a period 
reckoned not in centuries, but in millennia, some 
of us may well turn to the past for a sign which 
will act as a guide to the underlying laws which 
govern the rise and decadence of peoples. It is 
this that justifies a reference, belated though it 
may seem, to a Friday Evening Discourse at the 
Royal Institution on “The Collapse of Ancient 
Civilizations’, delivered by Mr. Stanley Casson, 
on February 24. 

Mr. Casson, in surveying the rise and fall of 
peoples and cultures in antiquity, drew the inter- 
esting moral—-muoh to the point in the present 
stress of rearmament—that whereas war-like aggres- 
sion was a destructive force, hurrying more often 
than not to ita own destruction, militarism, in the 
sense of preparedness for war, was an essential 
of survival. In truth, however, his argument 
developed a broader implication ; and it may not 
be without present advantage to see how, when 
observed through the eyes of an archsologist, the 
main trends of movement revealed by this depart- 
ment of research afford analogies which may aid 
in the attainment of a judicial and detached view 
in perspective when estimating present-day 
tendencies. 

Now Mr. Casson points out that so far as our 
evidence goes, organized warfare begins with the 
emergence of man from the simple stage of the 
food gatherer into the neolithic phase of food- 
production by agriculture—the food gatherer, 
who lives from hand to mouth, raids the agri- 
culturist in order to seize his surplus supplies of 
food. The agriculturist—short of becoming a 
serf, as might have been pointed out—survives 
only on condition that he organizes a successful 
system of defence. “So War, the scourge of man- 
kind developed”, while militariam, using the term 
in no derogatory sense, came into being “for the 
purpose of dealing with War—a part of civiliz- 
ation—-its defensive aspect”. In other worda, 
“war is the biological process by which a less 
developed or suocessful people attempts to get 
something for nothing, by simple seizure, by 
violence and by assault’, while .“‘the immediate 
response of the civilized community to imminent 
warfare is defence, and defence implies what can 
be called Militarism’’. 


Mr. Casson proceeds to develop his thesis by 
examining in broad outline the development of 
ancient civilizations, beginning, naturally, with 
that of the Sumerians in Mesopotamia. Thus the 
earliest written records of the Sumerians relate on 
one hand to the storage of surplus corn, on 
the other to wars and the treaties which concluded 
them. There is æ further significance in the fact 
that this surplus of corn had given rise to a 
leisured class, the priests, who controlled it, and 
they also controlled education, another conse- 
quence of the existence of a surplus. Again, 
almost as soon as they had perfected the urban 
mode of life, which is their great cultural legacy 
to the world, they also perfected a defensive 
machine with which to protect it. They created 
an army to defend themselves against the less 
cultured peoples, possibly still food-gatherers of 
the mountains to the east, and devoted to it all 
their intellectual gifts. By the end of the fourth 
millennium, they possessed armaments which 
“anticipate by many centuries those of the Homeric 
and Classical Greeks”. Walls and an organized 
army preserved civilization in ite earliest stages ; 
and, Mr. Casson argues, so firmly did this militar- 
istic defence establish it, that civilization in 
Mesopotamia survived in fact longer and with 
more persistence than in any other part of the 
globe. 

This may seem a hard saying, in view of 
the duration attributed by tradition to the civil- 
ization of China, which goes back to a date little, 
if at all later, than that of Mesopotamia; but 
Mr. Casson makes his meaning clear when he goes 
on to argue and to demonstrate that the civilization 
founded by the Sumerians not only contributed 
to the foundation of European civilization—he is 
evidently a diffusionist—but also endured in an 
unbroken stream, notwithstanding dynastic and 
racial changes, though subject to interruption by the 
Mongols, down to historical, or even, it might be 
said, to present-day times. In all this period, he 
points out, there has been no collapse of civiliz- 
ation, no real breakdown. . 

Turning to Egypt, there is here too an immensely 
ancient mode of life, largely conditioned by geo- 
graphical and physical factors, which survived. 
While its history runs concurrently with Mesopo- 
tamian, neither Greece nor Rome were ever more 
than superficial controls on Egypt. Egyptian 
culture was too deep-seated, too well-protected 
to be displaced. Its protection was the desert, 
which flanked its valley, and the excellent 
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organization ofits armies. It survived the attacks of 
the sea-raiders of the thirteenth century B.o., the 
Libyans, the Bedouins, and the nomads, who 
came to raid it and seize ita surplus wealth. 
“Egypt was throughout her history, as well 
organized against barbarian as was Sumer.” 

Mr. Casson is fully alive to the importance of 
the negative instances which lend their support 
to his theory. These he finds in Crete and the 
Hittites. Crete, he points out, is “the first oom- 
plete collapse of a complete civilization”. On the 
basis of a culture derived from the Middle East 
and to some degree influenced by Egypt, the 
Cretans forged a.peculiar and unique civilization 
unlike any other before or since. Living on an 
island surrounded by a sea, difficult even for-large 
ships to-day, they were isolated and free from 
attack. Therefore, unlike Sumerians and Egypt- 
iang, they had no standing army, no militaristic 
organization, other than for ceremonial, and no 
navy. Apparently they depended on the fact 
that the barbarous peoples of the mainlands would 
be unequipped to cross the dangerous seas to 
attack them ; and so they built no walls. Un- 
wisely, however, they conveyed to those barbarous 
peoples some knowledge of their wealth and 
culture; and it is therefore scarcely likely to be 
accidental that at’ the very time that Cnosaos 
wanes, Mycene waxes. Though it cannot be 
proved as yet, it is a sufficiently satisfactory work- 
ing hypothesis that when about 1400 B.o. the 
whole civilization of Crete crumbles and collapses, 
it may have been due to the barbarous Greek- 
speaking peoples of the mainland, the forerunners 
of the heroico period. It is instructive to note 
that the Myoceneans adopted the externals of 
Cretan culture, rather than ita intimate spirit. 
Mycenean culture is both oruder and more 
magnificent than Cretan. 

An even more instructive point which Mr. 
Casson makes is that this great heroic age, of 
which Homer sang, did not endure. ‘Examine 
history,” says Mr. Casson, “and you will always 
tind that heroes have little lasting power or sur- 
vival value. . . . The heroes of an heroic age are 
busily engaged in squandering the accumulated 
pital of their predecessors, and living on the 
varcase of a higher ctvihzation than their own.” 
Che Homeric civilization in ita brief duration and 
lecadenoe finds a parallel in the heroic age of 
England after the departure of the Romans, and 
n Ireland, as well as in the exploita of the 
srusaders in Byzantine history. 

Again, of the Hittites, without following the 
letails here, it may be said that the fall of the 
littite Empire—the empire of a people who left 
us no heritage of culture and had no survival 
‘alue—is to be attributed to the fact that they 
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allowed a people more barbarous than themselves 
to encroach on the south and west, and lived with 
a permanent open door at the back of ther 
fortress. They ignored Europe and Europe 
destroyed them. 

A pregnant contrast is afforded in the respective 
fates of Greece and Rome. Rome perished and 
Greece survived. For in the Byzantine Empire— 
Greek in spirit, in intelligence and in organization, 
in all three of which it was superior to Rome at any 
period——Greek culture persisted nearly a thousand 
years longer than the main structure of Roman 
culture. Roman culture, even if it left the indelible 
marks of ita great civilization on some of the 
peoples of Europe, for their eternal advantage, 
paseed away as a complex structure of civilization 
as certainly as did the Hittite. - 

The inferences which Mr. Casson draws pro- 
visionally at this pomt may be stated as follows : 

(1) A civilization that lives in a world, where 
there are deeply marked divergences of culture and 
development, must be fully defended to survive. 
Its defence must take the form, as did the defence 
of Byrantium, of attack, if , and of alert- 
ness always. As Mr. H. G. Wells has said, “An 
empire that awaits attack is doomed”. 

(2) Only where civilizations are of equal develop- 
ment and status can militariam be expunged from 
the list of essentials for survival. Nowhere in 
history have civilizations of equal status lived in 
proximity, unless we make the exception of Egypt 
and Babylonia. 

(3) If the civilization you have created has not 
enough mnate dri oroe and survival value of 
its own to transform Ma toe peoples who intrude 
into it, and to asimilate them rapidly, then your 
civilization will break down by a process of steady 
barbarization. Lf you once admit the lees civilized 
and their customs mto your own highly developed 
structure, you will find them sappmg ite founda- 
tions, whittling it away, and leavmg you nothing 
but & ruin. 

In regard to this last, which to many will seem 
the most important in ita application by analogy 
to modern conditions, Mr. Casson goes on to 
point out that while both the Mesopotamian 
peoples and the Egyptians admitted barbarians, 
it was the barbarians who vanished, and the same 
is true of Greece, but that though Rome admitted 
barbarians early, in course of time it was the 
Romans who were barbarized. Rome, he says, 


‘fell to an internal assault, which was an assault 


on the spirit as well as on the structure of Roman 
life, and the fabric fell an easy prey to the direct 
attack of still more barbarous barbarians. In 
support, Mr. Casson instances the evidence of 
recent archsological excavation in Britain, in 
whioh it has been shown how Roman villas were 
used as squatting places by the barbarous successors 
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of the Romans on such sites. “You must deal 
with barbarians spiritually as well as physio- 
ally,” he says, “and convey to them that your 
civilization has qualities which they oan envy and 
emulate, as well as wealth they can loot.” Contrast 
the survival value of Greece. The Greeks absorbed 
foreign blood without losing their Greek character ; 
and their invention, the pols, had not only a 
: prodigious attraction as a mode of life to bar- 
barians of all kinds, but also it carried Hellenism 
from Greece to the Indus. The Greeks saw that you 
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must present to a people of a lower order of 
development something which will attract them 
to you, not with the desire to take your surplus 
wealth, but to emulate your mode of life. 

“Such reflections,” concludes Mr. Casson, ‘on 
the breaks and pauses in the course of civilization 
have some value for those who argue by analogy. 

. . We should pocket our pride and glance at 
some of our past failures. For they are chastening 
to those who indulge in that greatest weakness of 
the civilized—complacency.”’ 


INSECTS IN THE UPPER AIR 
By Dr. A. D. Ims, F.R.S. 


[HE investigation of insects in the upper air 

has so far been conducted on a very limited 
scale. Probably the first attempt to collect 
insects from such an environment was that made 
by E. P. Felt, in the United States in 1926, who 
used a special kind of trap attached to the lower 
wings of an aeroplane. Since that year, several 
experimental attempts have been made to explore 
the insecta and other arthropods of the upper air. 
Thus in 1931, 1932 and 1933 more extended flights 
by aeroplanes, with insect traps attached, were 
made in the United States. 

The first European entomologist to attempt 
this line of investigation was L. Berland who, in 
1934, ysed an aeroplane with specially devised 
nets attached to the wings and controlled from 
the cockpit. Many flighta were made and all 
were in the vicinity of Paris. Very similar methods 
have also been used in Asia Minor and at Oran in 
Algeria. In 1987, J. A. Freeman made collections 
of insects in the upper air by using kites along the 
Great Lakes in Canada. 

Between 1932 and 1935 Freeman, working in 
England in conjunction with A. C. Hardy, made 
a study of insect drift, using neta attached to 
300 ft. masts of a wireless station. Specially 
constructed kites enabling samples to be obtained 
from given altitudes were also used. In 1938, 
A. C. Hardy and R. 8. Milne published a detailed 
account of aerial tow-netting from kites with 
closeable neta attached. 

The moet extensive investigation of insects in 
the upper air is that described by P. A. Glick m 
Technical Bulletin No. 673 (May, 1939) of the 
US. Department of Agriculture. Under the title 
of “The Distribution of Insecta, Spiders and Mites 
in the Air”, a detailed account of the work, running 
to 150 pages, is given. The collecting was done 


during the five-year period 1926-1931, and special 
kinds of trap fitted to the wings of diverse types 
of aeroplane were employed. It appears that 
more than 1,300 flights were made at Tallulah 
(Le.) and 44 flights in Mexico. More than 30,000 
insects and spiders were taken at altitudes ranging 
from 20 ft. to 15,000 ft. and were most abundantly 
captured in the month of May. Eighteen orders 
of insects together with arachnids were represented. 
In the Tallulah collections there were more than 
700 species belonging to more than 200 families. 
The order Diptera was the most abundant and 
was represented by nearly three times as many 
specimens as in’ any other order: Coleoptera 
followed next as regards numbers taken. 

The highest altitude at which insecta were 
captured was 14,000 feet and, as a general rule, 
their frequency of capture was in inverse ratio to 
the altitude. Among individual orders of insects, 
only 21 specimens of dragonflies were collected, 
and the author states that this is due to their 
rapid ‘flight and their ability to avoid the on- 
coming aeroplane. He records having observed 
Odonata (probably Anax junisus) keeping up with, 
and sometimes even flying ahead of, an aeroplane 
that was travelling at 90 miles or more per hour. 
Homoptera were captured at almost every altitude 
up to 14,000 feet. More than half of the Coleoptera 
taken belonged to the families Carabidæ, Staphy- 
linidæ, Chrysomelids and Curculionids» or, in other 
words, to the largest groups of these insects. 
Altogether 4,420 specimens belonging to 191 
genera of Coleoptera were captured in the trape 
and the maximum elevation was 11,000 ft. 
Lepidoptera (32 species) were not captured higher 
than 5,000 ft. Hymenoptera, represented by nearly 
250 genera, were obtained at nearly all elevatione 
up to 14,000 ft. Their dominant representatives 
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belonged to the Parasitica and the anta. Of 


the Diptera the most abundant families repre- 
sented were the Chloropidæ with 2,227 specimens 
and the Chironomids with 701 examples. Culicids 
were represented by 111 specimens belonging to 


Among apterous forms, 1,461 spiders were 
captured, one example occurring at 15,000 ft. A 
single example of Pulex trriians at 200 ft. is 
recorded. Numerous Apterygota are mentioned, 
besides wingless Hymenoptera, eto., and larva. 

Among the various factors governing the distri- 
bution of insecte in the upper air the size, weight 
and buoyancy of individual forms are discussed 
together with the influence of temperature, dew- 
point, barometric pressure, wind direction and 
velocity, convection, light intensity, etc. Of these, 
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and other factors, temperature is regarded as the 
most important agency regulating the numbera 
of insects to be found in the air at any given 
time. 

With the great number of aeroplanes now in 
regular use in the world, numerous ways are offered 
for insecta to find shelter in these vehicles and so 
become carried from one territory to another. 
New means for the dispersal of dangerous insect 
pests are thus afforded. Air currents are also be~ 
lieved to be an important acoessory factor in the 
distribution of the destructive pink bollworm in 


the United States. During the five years of flying 


to collect insects, many kinds of these creatures 
were found either in the cockpit, fuselage or cabin 
of the planes used, but no special collections were 
made. ; 


OBITUARIES l 


General the Hon. C. G. Bruce, C.B. 


RIGADIER-GENERAL THE HON. O. G. 
BRUCE died on July 12 at the age of seventy- 
three yoars. l 
Charles Granville Bruce, born in 1866, was a son 
of the first Lord Aberdare. Probably no man since 
the time of the Schlagintweite had a wider knowledge 
of the Himalaya than Bruce. No one ever had so 
intimate a knowledge of so many of its peoples. 
Bruce's climbmg experience extended from the Safed 
Koh to Sikhim. He was with Conway in his notable 
expedition to the Karakorum, and with Mummery 


‘and Collie in the first attempt on Nanga Parbat. 


The snows of Khagan and Kulu were his happy 
hunting grounds. In 1907, the jubilee year of the 
Alpme Club, he nearly arranged the first exploration 
of Mount Everest ; but at the last moment the plan 
was vetoed in London by John Morley, who feared 
Russian suspicion. Again in 1910 he got leave from 
the late Maharaja to explore Everest from the 
Nepalese mde; but at the last moment this 
had to be given up for fear of arousing religious 
hostility. 

By profession a soldier, Bruce was an acknow- 
ledged master in the difficult technique of fighting 
on the North-West Frontier. His influence with his 
own Gurkhas was remarkable, and his greatest con- 
tribution to mountaineering came through his wide 
knowledge of the tribes of the Himalaya. He was 
the first to use trained Gurkhas for serious mountain 
work. He started the Baltis of Kashmir and the 
Bhotias of Garhwal on the upward path, a lead which 
Keilas ably followed. But his great discovery was 
the value of the Sherpa, a Tibetan tribe long settled 
in Nepal. These, with their purer Tibetan cousins, 
have been the mainstay of every Himalayan ex- 
pedition of recent years. The cause of his 


success -was his sympathy with and knowledge of 
the languages and habite of these very varied 


peoples. 

In 1928 Bruce was elected president of the Alpine 
Club. In 1915 he-was awarded the Gill Memorial 
Prize and in 1925 the Founder’s Medal of the Royal 
Geographical Society. But it was the adventure, not 
climbing holidays and longer expeditions. Of the 
latter, the Everest expedition of 1922 stands out. 
He made an ideal leader. Yet it is as a companion, 
the perfect one, that I most remember him, especially 
with Arnold Mumm and myself in Garhwal*in 1907. 
He was the most invariably considerate, and pleasant, 
and uncomplaining companion it is possible to 
imagine. Not even the injured knee which deprived 
him of climbing Trisul with hia devoted Subadar 
Kharbir Burathoki drew one word of disappointment 
or complaint from him. SBruce’s names became a 
household word: but only his friends knew his real 
worth. T. G. Lowesrary. 





Prof. Archibald Young 


Pror. AROHIBALD YounG, who died m Glasgow 
on July 24 at the age of sixty-five years, had held 
the regius professorship of surgery in the University 
of Glasgow since 1924, when he succeeded Sir William 
Macewen. He had come under the mfinence of his 
predecessor, and this partly accounted for his leaning 
towards the surgery of the nervous system, to which 
he had regularly contributed since his service m the 
South African War. Moreover, this choice of speciality 
was naturel in one whose clinical inclinations were 
anaes by the minutest examinations of clinical 


“Prof, Young was ab his best in dealing with 
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conditions m which careful attention to the smallest 
deteils was essential for diagnosis and treatment, and 
to this characteristic may be attributed his succesa 
in dealing with fractures, with lesions of peripheral 
nerves, and with affections of the sympathetic 
nervous system. For many years his health was 
imdifferent, and his work was carried on often. in 
discomfort and not mfrequently in pain; and it is 
a sad reflection that his last major contribution to 
surgical literature was a translation of Prof. Leriche’s 
monograph on pam. 

A man of the highest integrity and professional 
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ideals, and of uncompromising opinions, Prof. Young 
instilled into all his students his example of steadfast 
devotion to duty. J. R. LEARMONTEH. 


Wa regret to announce the following deaths : 


Dr. W. C. Mansfield, geologist of the U.8. Geological 
Survey, on July 24, aged sixty-five years. 

Dr. A. H. Trow, formerly principal of the Univer- 
sity College of South Wales and Monmouthshire, 
professor of botany in the College during 1905-18, 


on August 26. 


NEWS AND VIEWS 


Science and the National Ideal 


THE world stands on the brink of the abyas. Before 
these words appear in print, it may have taken the 
plunge; and ten million men will already have 
entered on the initial phase of a struggle, of which 
none can foresee the end, except it be in disaster. 
The efforta of those, who during the last twenty 
years have striven to reconstruct @ civilization 
shaken to its foundations by the war of 1914-18, 
have been frustrated by the incompatibility of their 
aims with the exclusive methods of national regenera- 
tion. In all the antagoniams of recent years, the 
voice of science, except where throttled by the 
political partiaan, has been steadfast in support of 
freedom of thought and toleration—to those of this 
way of thinking, essentials of social and intellectual 
advance, but now threatened root and branch by 
the aggressions of a totalitarian nationalism. 

Srp ARTHUR Karru (Sunday Times, August 27), 
while admitting the close kinship of exclusive 
nationalism with, the tribaliam of the barbaric Dark 
Ages, sees in ita spirit the mechanism of progressive 
development, and contrasts it with a ocoamopoli- 
teniam which ia lacking in force and oolour. But in 
this contrast is he not guilty of a false antithesis, to 
which he is led by & too crude and outmoded inter- 
pretation of the Darwinian’s force of natural selec- 
tion ? In the history of civilization, the struggle for 
existence has been resolved from one of brute force 
into a struggle for survival among ideas. Too true 
that often advancement has come about, and the 
world being what it is, must still at times come 
about by the aid of the driving force of the national 
idea. But more and more the struggle loses the 
character of national rivalry and becomes one in 
which we move, slowly it may be, towatds a world 
order, which is not merely an undifferentiated oog- 
mopolitan universalism, but an order to which each 
group, be it people, nation, or empire, by the develop- 
ment of its traditional culture to ita highest power, 
may contribute something towards the common good 


and advancement of mankind as a whole. This is 
the faith and the ideal of a nationalism to which 
science must cling fast at all costa. 


Education to Meet the Challenge to Democracy 


Some two thousand representatives of parentas and 
teachers in the United States recently met at Cin- 
cinnati to discuss ‘The Purposes of Education in 
American Democracy’ under the four heada: self- 
realization, human relationships, economic efficiency 
and civico responsibility. The proceedings culminated 
with a remarkable addreas by the president of the 
University of Wisconsin. American education, he 
said, entrusted as it has been to local inspiration, 
leaderahip and control, with emphasis on individual 
rights and individual liberty and but little sense of 
national responsibility, has for generations taught 
values which no longer conduce to & proper under- 
standing of a world infested everywhere by a highly 
organized and efficient system of vilification and 
ridicule of the whole theory and method of democracy. 
The dictators are cultivating & common interest and 
a new goal; telling the masses that to saye one’s 
life one must lose it in devotion to a common social 


\ 


ideal. How oan this be countered in a society split- 


into groupe which are at war with each other on 
political, social and economic fronta? Only by 
engendering an overriding devotion to what it whole- 
heartedly believes to be a worthier common social 
ideal, ‘Only a dynamic democracy can cope with 
a fact-facing fascism.” The need is urgent. Only 
a conscious educational programme can produce the 
requisite sense of common purpose and common 
sacrifice, active, steady and constant. It “calls first 
of all for an understanding of democracy ag a way 
of life and a nourishing of the underlying values 
upon which society depends for ita existence. .. . 
Education must face this iastie or lose its liberty 
and its opportunity’’. The address is reported 
in the July issue of School Life, the official organ of 
the Office of Education, 
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-effort is made to use it. 


Use and Misuse of Science 

Iw his presidential address ‘The Use and Misuse 
of Science” to the Royal Society of New South Wales, 
which has been reprinted in part from the Journal 
and Proceedings of the Society, Prof. J. O. Karl pointe 
out that control over Nature involves not merely 
the knowledge that in certain circumstances 4 
known natural phenomenon will occur, but also the 
ability to arrange the stage so that the occurrence 
takes place when and where we will. Knowledge 
may be power, but it remains inactive until a conscious 
We oan use the power we 
have constructively or destructively, and this re- 
sponsibility cannot be regarded lightly. Our conduct 
must be determined by some motive and the moral 
issue cannot be evaded. Discussing the use of science, 
Prof. Harl termed research associated with the use 
rather than the extension of knowledge, secondary 
scientific research, in contrast to primary scientific 
research, which is concerned with the extension of 
knowledge as such. The latter he considered an 
essential duty of a university, the discharge of which 
would foster ita-other duty of maintaining cultural 
traditions. ‘He urged that the tendency to foster 
secondary rather than primary research in the univer- 
sities of Australia with the resources now available was 
dangerous and that the claims of the latter required 
more energetic support from within and without. In 
urging this larger and keener interest in fundamental 
work, Prof. Earl did not suggest, however, that 
secondary scientific work was leas important, and he 
referred to the need for scientific work in Australia 
on Australian products. 


Mental Disease and War 

Im a recent essay (Hibbert J., 87, 518; 1989) on 
mental disease as a factor in the causation of war, 
Dr. Olof Kinberg, professor of forensic psychiatry at 
the University of Stockholm, remarks that though it 
is growing increasingly clear that war as a means of 
solving social problems ‘is utterly futile, for the 
remedy is worse than the disease, many large countries 
are seeking to imbue even their children with an 
admiration for war and to do all they can to represent 
it aa the most glorious exposition of national great- 
nes, while other countries are making every pogsible 
effort to avoid war, though they are compelled to 
build up enormous armamenta. Prof. Kinberg dis- 
cusses same of the psychological features of modern 


society which may help to explain this paradoxical, 


state of affairs. He pointe out that in order to mould 
public opinion the ruler must transform private 

citizens into a psychological mass and keep them in 
that condition for a considerable time. The produc- 
tion of this mass is brought about by the Press and 
the radio being in the hands of the Government, the 
formation of a bulwark against criticism and the 
persecution and destruction of anyone who dares to 
entertain different opinions. 


Pror. KINBERG directa attention to the likences 
between the qualities of the national mass and the 
paranoid personality which is characterized by 
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touchineas, egoism, quarrelsomeneces, inability to 
judge its own affairs impartially and a6 oonceit 
and arrogance which sometimes takes the form 
of i At the same time the mass 
adopts towards ita leader, however shabby and 
obscure his past may be, an attitude of servile sub- 
mission which contains a strong infusion of magic 
and mysticiam. A oontinuous interaction takes 
place between the national mass, whose passions are 
kept at boiling point, and the leader, who has himself 
shown from the onset abnormal psychical features of 
a paranoid character. Such a state of affairs, accord- 
ing to Prof. Kinberg, has been exemplified from the 
French revolution down to the revolutions of the 


` present day. 


Eiderdown Industry and Protection of Eider-Ducks 
Tua numerous islanda which border the north 
coast of the Gulf of St. Lawrence have long been a 
breeding ground of eiderducks. But it is only since 
1933 that a supervised Industry in the collecting and 
marketing of eiderdown has been established. During 
the past six years the export of cleaned eiderdown 
has increased five-fold, and the recognition of the 
value of the birds has led to active protection and 
encouragement of an increasing stock of nesting 
ducks. Where the eiderdown industry has been 
established severe penalties are enforced for their 
destruction or molestation. The collection of the 
down, it is reported by the Office of the High Com- 
missioner for Canads, does not interfere with the 
regular hatching of the eggs, and as a result of this 
and of protection the colonies of eiders have been 
steadily moreasing in numbers. For the purpose of 
eiderdown production, residents of the Gulf-shore 
area now lease from the Province of Quebec suitable 
coastal islands at a nominal rental for a period of 
five years, and each lessee ia supplied with a permit 
under the Migratory Birds Convention Act authorizing 
him to collect, poaseas and sell eiderdown taken from 
the nesta in his leased area. We trust that a close 
watch will be kept upon this new industry and that 
definite counta will be made by scientific observers 
ab periodic Intervals to test the effect of the trade 
upon the number of birde. The conditions of the 
leases granted to the down collectors are unknown 
to us, but it is hoped that some provision is made 
to check what might eamly develop into ruthless 
destruction at the close of a period of lease, if the 
leasee suspected that renewal might not be granted. 


Re-organization of the Cotton Industry 

Tun Cotton Industry (Reorganization) Act, which 
has amos reached the Statute Book, is the subject of 
e further broadaheet issued by P E P (Political and 
Hoonomic Planning). The Cotton Industry Board to 
be appointed by the Board of Trade will be repre- 
sentative of all sections of the industry in addition 
to having three independent whole-time members, 
including the chairman, with special knowledge of 
the industry. The Board will appoint, partly from 
among its own members, a special Export Develop- 
ment Committee, which will have the particular 
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duty of making recommendations regarding the 
export trade. Cotton and rayon mteresta will be 
equally represented on the Committee and the other 
principal bodies in the industry will be the Cotton 
Industry Advisory Committee, charged with exam- 
ination of the sectional schemes, and the Representa- 
tive Advisory Council. Provision is also made for 
the establiahment of a separate Rayon Industry 
Committee. Producers are compelled and merchants 
permitted to register with the Cotton Industry Board, 
but merchanta will only be registered if they agree 
to abide by the contracts prescribed in sectional price 
schernes. Sectional schemes, which to become legally 
binding must be supported in a poll by the majority 
of the section concerned and approved by the Board, 
may relate to the elimination or reduotion of re- 


dundant plant or to the fixing of prices. The broad- 


sheet emphasizes the importance of marketing policy, 
the need for market research, the urgency of establiah- 
ing central marketing arrangements, the necessity 
of a more enlightened labour policy than that which 
has short-sightedly sought exemptions from the 
Factories Act which reduced the Juvenile working 
week from 48 to 44 hours, as well as the importance of 
implementing the permissive clause of the Act which 
allows the compensation of operatives displaced by 
redundancy schemes. Only long-term measures of 
this character can overcome the operatives’ real and 
natural fear of technical change and eliminate the 
labour troubles which have contributed to the 
industry's difficulties. 


Mr. W. Gavin, C.B.E. 


Ix further development of the organization which 
would be set up by the Government in the event of 
war to bring about an increase in food production in 
Great Britain, Mr. W. Gavin has been appomted 
agricultural adviser designate to the Minister of 
Agriculture and Fisheries. Mr. W. Gavin has already 
served in the Ministry of Agriculture, having been 
appointed in 1916 to act as asmstant to the late 
Hon. E. G. Strutt, who was agricultural adviser 
throughout the war of 1914-18. Mr. Gavin after- 
wards became secretary and deputy director of the 
Army Cattle Committee, director of flax production 
and director of land reclamation. He is now the 
agricultural adviser to Imperial Chemical Industries, 
Ltd., a director of Strutt and Parker Farms, Ltd., a 
director of the Agricultural Mortgage Corporation, a 
member of council of the National Institute of 
Agricultural Botany, a trustee of the Lord Wands- 
worth Agricultural College, and an ‘appointed’ 
member of the executive of the Potato Marketing 
Board. 


Bernhard Naunyn (1839-1945) 

BHENHARD NAUNYH, an eminent German physician 
and experimental pathologist, was born on September 
2, 1989, in Berlin, where he studied medicine under 
Lieberkihn, Reichert and Frerichs. He qualified 
in 1862, and after acting as clinical assistant to 
Frerichs for some , became successively professor 
of medicine at Dorpat (1888-71), Bern (1871), 
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Königsberg (1872-1888) and Strassburg (1888-1905): 
He was the author of two medical claasios, the first 
on cholelithiasis (1892), which was translated into 
English by A. E. Garrod for the New Sydenham 
Society’s publications (1806), and the second on 
diabetes mellitus (1898). He also wrote important 
articles on cerebral compression, the problem of 
fever, coagulation of the blood, gastric fermentation, 
cirrhosis of the liver, disorders 'of speech and 
syphilitic disease of the nervous system. Considerable 
historical interest is attached to hia papers on “The 
Development of Internal Medicine in the Nineteenth 
Century”, ‘The Berlin School 50 Yeara Ago” (1908); 
and his autobiography entitled ‘Hrinnerungen, 
Gedanken und Meinungen”. In 1872 he founded, 
In conjunction with Schmiedeberg, the Archiv für 
expersmentells Pathologie und Pharmakologie, and in 
1898, with the surgeon Mickulioz, the Mittheilungen 
aus den Grenegebicien dor Medisin und Chirurgie. 
Naunyn had many pupils who attained distinction, 
such as Eichhorst, Minkowski, Schreiber, Stadelmann, 
Umber and Wemtraud. He remained active in his 
retirement at Baden-Baden until shortly before his 
death, which took place on July 26, 1025. 


Gift of Sutton Hoo Antiquities to the Nation 


Art anxiety, which has been not inconsiderable, as 
to the future of the antiquities from the Sutton Hoo 
Anglo-Saxon royal ship-burial has been allayed by 
the announcement made by the Trustees of the 
British Museum (Bloomsbury) that Mrs. E. M. 
Pretty, declared their owner by the verdict of the 
Coroner’s inquest of August 14 (see NATURE of 
August 19, p. 818), has generously presented them 
to the Museum. The gift is subject to a condition 
that they shall be exhibited in due course on loan 
for a period in the Borough Museum of Ipewich. 
The gift comprises articles in gold, gems, and enamel, 
silver, bronze, iron, stone, wood, leather and textile 
fabrica—everything, in fact, which was found in the 
ship-burial on her estate at Sutton Hoo. Thus the 
relics from a find, which archsologically is the most 
important of ite kind made in Great Britain, and 
the moet valuable of ita period made anywhere, not 
only become the property of the nation, but also will 
be preserved together as a whole. Had the collection 
been dispersed, as was feared possible, the discovery 
would have lost much of its unique value for cultural 
studies, and as tangible evidence for the whole 
complex of religious and social concepta, which 
inspired our Anglo-Saxon forbears in the seventh 
century of our era in their reactions to the demise of 
a chiefly head and representative of the community. 
Intrinsically valuable objecta and jewels in gold, 
silver, and enamel, especially when found in such 
rich profusion, impreas the popular ımagmation : 
they afford evidence of a highly developed sathetic 
faculty and superb skill im technique; but it is the 
humbler objects with which they are associated, the 
personal and domestic articles of the leas precious 
metala, the pottery, the wood, leather, stone and the 
textiles, which are the more eloquent for the student 
of the culture of the time. They are the raw material 
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* from which the archeologist interprets advance in 
civilization and the cultural history of the people as 
a whole. 


Excavations are still proceeding on the site in 
the hope of securing further evidence, which will 
throw light on certain points still obscure. It would 
appear to be beyond doubt from the completences of 
‘the funeral furniture, the extensive equipment, 
domestic and personal, and the unexampled richness 
and excellence in workmanship of the jewellery and 
_ objects in precious metal, that this was the burial- 
place of a king or chiefly leader, which is to be 
assigned, on the evidence of the Merovingian coins, 
though themselves bearing no date, to about A.D. 
640; -but as yet no evidence of identification has 
been found. Such suggestions as have been made 
are purely speculative. It is further remarkable that 
‘no skeleton, or fragmenta thereof, or evidence of 
cremation, have been found. It has been suggested 
as possible that the burial mound may have been 
| intended to confer the last rites on a leader whose 
| body had been lost at sea. Should further relics 
accrue, presumably they will be added to the original 
gift, with a generosity worthy of the owner. The 
verdict of the Coroner’s inquest, however, has given 
rise to some serious misgivings as to the possibilities 
to which a find of this value, and im such circum- 
stances, is exposed. It has been suggested that 
drastic measures should be taken by legislation to 
ensure their reservation to the nation. It is probable 
that any such action would defeat ita own end. The 
‘generous interpretation of compensation now 40- 
cepted in application of the law of treasure trove, 
which ensures to the finder ‘the full archmological 
value of a find, and the vigilance of the Office of 
Works, are adequate to meet ordinary contingencies, 
while any exceptional find, such as that at Sutton 
Hoo,.is certain of the protection of a publicity which 
would be intolerant of anything m the nature of 
Improper disposal.: 


A Museum of the Roman Wall: An Appeal 


WHILE some, at least, of the advantages of an 
adequate display for relica from the Roman Wall 
must be obvious to every layman who gives the matter 
a thought, only an archwologist can appreciate to the 
fall both the hindrances to Romano-Britash studies 
of the present arrangements, as well as the benefits 
which would follow from the appropriate grouping 
of the oollections in prefniaes dedicated to this sole 
purpose. Mr. Ian A. Richmond, lecturér in Romano- 
British archwology in the University of Durham, in 
a review in The Tunes of August 29 of the present 
position, touches upon both aspecia of the matter 
in putting forward a plea for better accommodation 
for at least some of the collections under the custody 
of the University of Durham. At present the relics 
from the Wall are divided between three principal 
museums, the Blackgate at Newoastle-upon-Tyne, 
Tullie Houge at Carlisle, and Chesters on the Wall 
iteelf. THese museums are both overcrowded and il- 
adapted to the requirements of modern display. In 
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particular, the Blackgate, the medieval gateway ,of 
the Castle, is the most urgent problem. Once 4 
debtors’ prison, it is dark and gloomy, yet it contains 
the collections of the Society of Antiquaries of 
Newoastle-upon-Tyne, which now have been in 
existence for more than a century and are the most 
important source of information on the Wall and 
its area. 


So strongly did the needs of the situation and the 
claims of Hadrian’s Wall as “ones of the universally 
famous monuments of our island” appeal to the 
Standing Commission on Museums and Gelleries that 
it was from this body that the suggestion came that 
the ility of a museum of the Roman Wall 
should devolve upon the University of Durham ; and 
following upon an expreasion of willingness by the 
Council of the Society of Antiquaries to transfer the 
custody of ita collections to the University, and an 
appeal to the public by Lord Eustace Percy, as 
representing the University, for fands to erect such 
e museum, the University Grants Commission has 

made an offer of £5,000 towards the coat 
of the building, provided the balance of £15,000 
required is raised within two years. Mr. Richmond 
goes on to pdint to a number of directions in which 
study of Romano-British culture is hampered through 
lack of adequate seis appropriate display of the 
material. 


Gloucester Museum 
Rarsgexos was made recently in the columns of 
Nattre (July 15, p. 91) to the origin of certain of 
the provincial museums as centres of mtellectual and 
social exchange in days of leas easy transport and 
communication. An example of a museum origmating 
in this manner and of the function it is now able to 
fulfill in municipal life is afforded by the Publio 
Museum of the City of Gloucester. Thise museum 
was founded in 1859 by mambers of the Gloucester 
Literary and Scientific Association (now dissolved) 
and the Cotteswold Naturalista Field Club. The 
collections were housed origmally in two rooms lent 
by Mr. Sydney Dobell, but were removed to the Art 
School in 1872, and finally transferred to their present 
home in the Price Memorial Hall m 1900, having 
been handed over to the Corporation by deed in 
1896. A scheme of reorganisation has been com- 
pleted recently and the occasion marked by the issue 
of a “Short Guide to the Collections”, which includes, 
in addition to the collections in the Public Museum, 
those of the Folk Museum in Bishop Hooper's 
I opened by Dr. R. E. Mortimer Wheeler in 
1985. The Public Museum covers both natural 
science and archeology; and specimens are 
available for detailed examination by studente and 
research workers in a reference room set aside for 
the purpose. The archsological specimens are in the 
main of local derivation, and are arranged to illustrate 
the development of the material culture of early man 
in the local environment down to Saxon times. 
Historical relics later than the Norman Conquest are 
to be found in the Folk Museum, which illustrates 
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the medieval and later economio and social life of the 
city and surrounding country in agriculture, trades-—~ 
Gloucester is famous for its early iron-working—and 
. the home. A special exhibit arranged for the jubilee 
oonference of the Museums Aasociatian at Cheltenham 
in July had as its most prominent exhibit a selection 
of the local horn industry, which has existed in 
Gloucester since medieval times and still survives in 
one small factory. 


Indian Association for the Cultivation of Science 

Tas aonual report of the Committee of Manage- 
ment of the Indian Association for the Oultivation of 
Science for the year 1938 records a membership of 
128 at the end of the year (Calcutta : Indian Associa- 
tion for the Cultivation of Science, 1939). Financial 
stringency has limited the purchase of reference 
books and periodicals for the library and also that 
of scientific apparatus, and for the same reason 
the Government of India has been unable to restore 
the ten per cent cut in the annual grant of 20,000 
rupees for the year 1988-39. Appendixes include lista 
of periodicals available in the library and of books 
purchased as well as an acoount of research work 
carried out in the laboratories of the Association. 
An arrangement has been devised for magnetic 
measurements, at low temperatures in the range 
obtainable with liquid air, on typical paramagnetic 
salts of the rare earth and the iron group. Magnetic 
measurements on rhodochrosite, MnCO,, indicate that 
this crystal should prove a more suitable substance 
than the hydrated sulphates and selenates of man- 
ganese for use as the medium for the production of 
very low temperatures by the demagnetization 
method. Other studies have included the magnetio 
anisotropy of hydrated gadolinium sulphate, .crystal- 
line fields in rare earth salts, magnetic studies in 
relation to valency problems and to orystal structure, 
magnetic studies on organic crystala of thé aromatic 
class, and optical studies of the chrysene molecule. 
Other work has been concerned with the absorption 
spectra of arsenic and antimony sulphides and of the 
sulphur molecule. 


Adult Education in Household Science 

Howa-Lora problems have become, under the 
impact of social and economic changes, Increasingly 
complex and baffling, and among expediente em- 
ployed "in the United States for coping with the 
situation is the promotion of adult classes for home 
economics. Such classes are becoming moreasingly 
important, and the Office of Educstion has issued 
a stimulating and helpful guide entitled “Home- 
making Education Programs for Adulta” (Waah- 
ington, D.C.: Government Printing Office. Pp. 
126. 15 cents). A detailed discussion of principles 
and methods of instruction appropriate for oom- 
munities of different types and the preparation of 
teachers and leaders is followed by illustrations 
drawn from various parts of the United States. As an 
example of the scope of the work of the classes, here 
is a list of headings taken from a Kansas leaflet for 
use by itinerant teachers: food for the family, 
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clothmg, child-care and development, home-manage- 
ment, care of the aick, shopping, home-planning 
dnd furnishing, hospitality in the home. The extent 
and charecter of the existing provision for such 
classes vary widely in different perta of the country, 
but the discussion reveals the existence of an im- 
creasing emphasis in American theory and practice 
on the necessity for “the extension of educational 
activities beyond the confines of the school building 
into the community’, involving scceptance by the 
public educational authorities of lity for 
provision of nursery schools and adult classes. The 
bulletin contams much that should interest household 
science schools, organisers of adult ednoation and 
women’s Institutes. 


Health Organisation of the League of Nations 
Tes annual report of the Health Organisation is 
contained m its recently issued Bulletin (8, Nos. 1-2, 
Allen and Unwin, Museum Street, W.C.1.  &e.). 
Prevention and treatment of malaria, canoer, leprosy, 
nutrition, housmg and physical education, biological 
standardization and drug traffic are some of the 
subjects that are covered by the activities of the 
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League’s Health Organisation. A considerable report — 


on rural housing and planning is contributed by M. 
Vignerot (France). The last article, of 260 pages, is 
a survey by Dr. Waloh-Sorgdrager af Leptospiroses, 
diseases of man and animals caused by infection with 
minute spirilliform micro-organisms, which include 
infectious jaundice or Weil’s disease of man and 
infectious jaundice of dogs. A recently differentiated 
epidemic disease of man, ‘mud fever’, is fully de- 
seribed. It occurs in regions of the Danube, Elbe 
and Oder which are liable to floods, though is not 
necessarily connected with flooded districts, and is 
caused by a species of Leptospira, L. grippotyphosa. 
The disease is an acute and severe febrile condition, 
but is never fatal. The natural habitat of this 
microbe is uncertain, as is also the problem of 
transmission to man. A bibliography of 70 pages 
completes this important article. A review designed 
to show how the Health Organisation functions, 
entitled “World Health and the League”, is also 
imsued by the League (Messrs. Allen and Unwin. 6d.). 


Birth Customs in East Anglia 

In the June issue of Folk-Lore, Miss Barbara 
Newman and Mr. Leslie Newman record the result 
of a questionnaire sent to a large number of nurses 
in Norfolk, Suffolk, Hesex,and Cambridgeshire for 
information on husbend’s ‘labour pains’ and 
husbend’s pains other than labour, such as sym- 
pathetic morning sickness and toothache, the use 
of herbal remedies to ensure easy labour or to quicken 
labour, and customs connected with the placenta, 
umbilical cord and caul. Nearly all the midwives 
agreed that ‘husband’s pains’ were quite usual. In 
one case & medical man had himself suffered therefrom, 
and had no doubt that in cases which had coms under 
hia observation the pains were both genuine and 
severe. As regards the prevalence of ‘husband’s | 
toothache’, it was reported that at a town council 

(Continued on p. 437) 


5 


NATURE 


SUPPLEMENT 


SATURDAY, SEPTEMBER a, 1939 





THE WESTERN ISLES 
THROUGH THE MISTS OF AGES 


By SIR ALBERT C. SEwarp, F.R.S., PRESIDENT OF THE BRITISH ASSOCIATION * 


INTRODUCTORY 


WENTY-SEVEN years ago, when the British 
Association met for the second time in 
Dundee, Sir Edward Schäfer chose as the subject 
of his presidential address, ‘The Nature, Origin, 
and Maintenance of Life” ; he discussed problems 
that will long continue to exercise the Ingenuity 
and stimulate the imagination of biologista and 
chemists. A theme such as his is far beyond my 
reach. Seventy-two years ago, the Association 
met for the first time in this city. The Duke of 
Buccleuch occupied the presidential chair, and the 
opening words of his address are applicable to one 
who now finds himself in this privileged position 
The Duke said : “No man has a title to state that 
he is unworthy of the post he is called on to fill, 
whatever may be his private feelings as to his 
fitness for the post. To state that he is unworthy 
to be there placed is not only a disparagement to 
himself, but is no great compliment to those who 
thought him worthy of bemg so placed”. 

This, in my opinion, is not an occasion on which 
it is desirable to follow the easier course and 
addrees oneself in technical language to fellow- 
workers in the pursuit of natural knowledge. The 
position which it is my great privilege to occupy 
affords a rare opportuntiy of talking to a large 
and, I ‘venture to hope, a sympathetic audience, 
including some at least who are repelled by the 
jargon of specialiste. My intention is to speak in 
ordinary language on & subject of which I know 
enough to realize how little that knowledge is, and 
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briefly to describe an example of the way in which, 
within one small patch of an illimitable field, a 
student asks questions of Nature and does his best 
to interpret the answers. 


AN EXCURSION INTO THE Past 


I invite my audience to acoompany me on ar 
excursion of a kind which has substantially con- 
tributed to the enjoyment and enrichment of 
my own life, an excursion into a world that knew 
not man, with the object of deciphering from such 
records as we find in the rocks a few pages of the 
story-book of the earth. Each one of us can say 
with Shakespeare’s soothsayer : 

“In Natare’s infinite book of secrecy 

A little I can read.” 
As that great Scotaman, Hugh Miller, wrote nearly 
a century ago: “We find the present incomplete 
without the past—the recent without the extinct’. 
To reinforce his own opinion he quoted Samuel 
Johnson : “Whatever makes the past, the distant, 
or the future predominate over the present 
advances us in the dignity of thinking beings”. 
We shall try to reconstruct a small part of an 
ancient land, a remnant of which is now called 
Sootland, and envisage a scene at a stage in the 
history of the earth separated from the present 
by at least sixty million years, a stretch of time 
difficult for us who have been called “‘the after- 
thoughts of creation” fully to appreciate. When 
we substitute geological standards for the modest 
time-scale of the human period and remember 
that the earliest chapters of the world’s history 
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are recorded in rocks at least two thousand million 
years old, sixty million years dwindle to compara- 
tive insignificance. All that it is possible to do 
is to lift a corner of the veil separating us from the 
world as it was and view through dimly illuminated 
vistas the foresta and undergrowth on an ancient 
continent that is now represented by a few widely 
scattered, dismembered pieces. 


Tue History or PLANT Lire 


The history of plant life in the sea and on land 
is a branch of natural knowledge not unworthy 
of consideration by us human beings who owe our 
existence to the vegetable kingdom. Green plants 
in one vital sense are our superiors : from air and 
water they build up the complex organio sub- 
stances necessary to our life, a feat beyond man’s 
power. As members of a subject race we should 
be interested in endeavouring to unravel the history 
of the plant kingdom—in trying to trace the origin 
and relations of the several classes and groupe as 
defined by botanists. The documents that are the 
sources of the botanical historian are contained in 
the earth’s crust: as a preliminary it is worth 
while to ask ourselves of what these documents 
consist ; how they came to be preserved in the rocks. 

In order to bring to life the past we must 
take the present for our guide: “speak to the 
earth, and it shall teach thee’. There is no reason 
to think of Nature’s methods as other than con- 
tinuous. Lf we stand by the bank of a river flowing 
past tree-covered slopes, we see on the sand and 
mud by the edge of the channel or floating on 
the stream, leaves, twigs, and seeds that are 
random samples of vegetation scattered by wind 
or shed from overhanging boughs, debris swept 
along with off-scourings from the rocks to be 
carried eventually to a delta or an estuary where 
the water-borne material comes to rest. Beds of 
old sands and mud, with included fragmente of 
contemporary trees and other plants, exposed on 
the faces of cliffs and ravines, are layers of sedi- 
ment that have been raised to a higher level. In 
addition to leaves, twigs and other scraps easy 
to gee on the split surface of sandstone or shale, 
sediments of former ages, especially such as are 
peaty, occasionally furnish another valuable source 
of information invisible to the unaided eye. 
Minute grains of pollen may be carried by wind to 
places where conditions are favourable for their 
preservation : fortunately the grains, or at least 
most of them, are protected by highly resistant 
coata and retain almost for all time their 
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characteristic form and surface-sculpturing. With 
scarcely any exception, it is possible for a specialist, 
by comparative microscopical examination of fresh 
material, to assign fossil pollen-grains to their 
generic and occasionally their specific position in 
the plant kingdom. 

There is another natural agency to which students 
of extinct planta are not infrequently indebted — 
the formation of rocks by volcanic action. From 
time to time, voloanoes that have long been dor- 
mant eject clouds of ash: these, with streams of 
lava poured over the rim of a crater, spread havoc 
among trees and shrubs that had colonized pre- 
carious sites during a peaceful interlude. Vul- 
canicity iB not only destructive: paradoxical as 
it may seem, forces inimical to life have contributed 
to the reconstruction of life which they destroyed. 
Scotland is exceptionally rich in botanical treasures 
that are legacies from ages of fire, and indeed the 
fossil planta with which we are conoerned here 
owe their preservation to volcanic forces. 

The following botanical retrospect is based 
mainly on results obtained during the last two or 
three years, but not yet published, by the joint 
efforts of Mr. W. N. Edwards, keeper of geology 
in the British Museum, Dr. J. B. Simpson of the 
Geological Survey, and myself. 


RECONSTRUCTION OF A FOREST SCENE 


A. The geological background : 

(i) Prolonged and intermittent volcanic activity 

In order to present in true perspective the 
soene which it is my aim to bring to life, it will 
be helpful to visualize the physical features in 
north-western Europe some thousands of years 
antecedent to the phase of geological history 
chosen for closer examination. The chalk downs 
of England and part of the oliffs on the Antrim 
coast of Ireland are made of upraised calcareous 
material that was onoe a soft white ooze on the 
floor of a clear sea, a sea which had swept alowly 
and irresistibly over an enormous stretch of land, 
embracing the greater part of England, northern 
Ireland and part of the region that is now western 
Scotland. With the uplifting of the chalky ooze 
from the ocean bed and the gradual recession of 
the waters a new land was born; a new chapter 
was inaugurated in the history of the earth. 

Following the great upheaval, aa a consequential 
phenomenon, subterranean forces that had long 
been quiescent gained the upper hand: floods of 
semi-molten rock from deeply hidden reservoirs 
surged as a fiery deluge over the chalk downs, and 
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over other and older rooks, converting thousands 
of aquare miles into barren lava-fields, extending 
over an area, not leas than 2,000 miles from south 
to north, which reached far beyond the Arotio 
Circle. 

This unprecedented manifestation of volcanic 
energy, which is by no means confined to Europe 
and the arctic regions, but recorded on an equally 
titanic scale in the peninsula of India and else- 
where, is one of the wonders of geology; it is 
convincing evidence that the earth after the lapse 
of many hundred million years had not lost her 
youth ; there was no sign of senescence. During 
the period we are considering, most of Britain was 
land: we know that at a slightly later date a 
broad sea lay over the whole of what is now 
southern England. Travelers in the tube- 
railway in the London district may perhaps derive 
pleasure from the knowledge that they are being 
conveyed through a stiff clay upraised from the 
floor of that ancient sea. As an appropriate 
designation for the great northern land an American 
geologist suggested the name Thulean continent 
or province (see map, p. 417). In the early days 
of the period called by geologists the Tertiary 
era, the greater part of the Thulean province was 
covered with sheeta of sombre-ooloured lava in 
nearly horizontal layers, products of a series of 
outbursts from deep fissures rent in the earth’s 
crust under the compelling strain of subterranean 
forces, and from localized voloanio oentres of 
eruption. The columnar basalts of the Giant’s 
Causeway, the columns of the ‘cathedral of the 
sea’ at Fingal’s Cave, the basalts of Mull, Skye, 
Canna, Eigg, and other Western Isles, weathered 
into step-like terraces, which form a characteristic 
feature of Hebridean obits, the flat-topped 
McLeod’s Tables of Skye (1,600 ft.), precisely 
similar basaltic platforms on the hills of Disko 
Island and the mainland of western and eastern 


Greenland—all these are parta of one stupendous” 


whole,’ a plateau covering half a million square 
miles, that was once the Thulesen continent. The 
widespread lava-flowa represent one phase of 
voloanio activity in an age of exceptional unrest. 

Another phase is illustrated by more coarsely 
crystalline rocks such as those of the dark Cuillin 
hills of Skye: they were not poured out as lava- 
streams over the land, but were forced upwards 
as great dome-like masses from a deeply seated 
subterranean source and, as their coarser texture 
proves, slowly cooled under the preesure of a thick 


superincumbent load: the comparatively large 
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size of the orystals indicates gradual solidification 
from ea molten mass.’ 

These two phases of prolonged rock-building help 
us to appreciate the immensity of geological time. 
Describing the Isva-flows of Mull, Sir Archibald 
Geikie wrote: “On Ben More we can walk over . 
each bed of basalt from the sea-level to the mountain 
top, a height of 3,169 ft.” The basaltic lavas we see 
in the oliffs of Mull, and many other islands are but 
a part of the original pile : those that remain furnish 
an impressive example of rock construction which 
must have extended over an enormous period of 
time. The second phase, on the other hand, is 
an equally impreasive example of rock destruction 
as a measure of geological tims. We see the jagged 
peaks of mountains rising to a height of 3,000 ft. 
above sea-level which, at no distant date as earth 
history is reckoned, were buried under a consider- 
able thickness of younger rocks that have been 
utterly destroyed by the ceaseless operation of 
denuding agents. 

The world to our limited vision appears to be 
almost static; the mountains we have been 
accustomed to think of as symbols of eternity, 
seen through geological spectacles, take their place 
as episodes in a series of events which have 
moulded the changing features of the earth’s face. 
The rocky covering of the world viewed by geo- 
logista, ‘‘foreshartened in the tract of time”, 
reveals itaalf as a dynamic, mobile crust respond- 
ing from age to age to constructive and destructive 
forces which have operated since the earth’s early 
youth, following a still earlier stage whert, in the 
imagery of the poet, 

‘This world was onoe a‘fluid haze of light.” 
(ii) Plant-bearing sedimenis indicative of quiescent 
intervals 

So far the events chronicled in rocks of igneous 
origin have been spoken of as though there had 
been continuous outpourings of lava with occasional 
showers of ash and, in some districta, upwelling 
of molten material that remained hidden below 
the surface until in the course of time the covering 
rocks were removed by erosion. There is, however, 
clear proof that the extrusion of lava and other 
rocks was intermittent: intercalated among’ the 
lava-beds are layers of sedimentary material, 
hardened sand and mud, layers of coal, and beds 
of fine-grained limestone containing beautifully 
preserved leaves, a few fruita and other plant 
fragments, also rare examples of insect wings and 
shells. The richest plant-containing layers occur 
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near the base of the pile of basaltic lavas on Ardtun 
Head, the low ‘headland of the waves’ near the 
south-western corner of Mull, the island on which 
from his home on Jona—which has been aptly 
named ‘the light of the western world’—Saint 
Columba must often have gazed. Trees, shrubs, 
and other plante were able to colonize portions of 
the lava-field during the long pauses between 
recurrent outbursts ‘of volcanic fires. 

The association of sedimentary material with 
the basalts at Ardtun Head was noticed by 
Abraham Mills so long ago as 1790; but it was 
not until the middle of the nineteenth century 
that Mr. McQuarrie of Bunessan discovered the 
foesil planta, which were very briefly described by 
Prof. Edward Forbes in an appendix to an im- 
portant paper by the Duke of Argyll published by 
the Geological Society of London in 1851. The 
Duke spoke of the leaves as having been shed 
“autumn after autumn into the smooth still 
waters of some shallow lake, on whose muddy 
bottom they were accumulated, one above the 
other, fully expanded and at perfect rest”. ‘By 
far the richest collection of fossils was made by 
Mr. Starkie Gardner rather more than fifty years 
ago, and partially described by him im a paper 
read to the Geological Society of London in 1887. 
Descriptions of several fossil plante from the Mull 
beds have also been published by Dr. T. Johnson. 
The main collection is now in the British Museum. 
Additional specimens have been obtained by other 
collectors in more recent years. ' 

The Work of deciphering the botanical records 
from Mull, Skye, and a few of the other islands is 
rendered mildly exciting by the danger of misinter- 
pretation : fossil leaves, we are often reminded, are 
very uncertain guidea—records left by Nature in a 
mischievous mood to mislead the unwary and over- 
confident student. Sir Joseph Hooker, in an address 
to the British Association at Norwich in 1868, spoke 
of fossil botany as “this most unreliable of 
sciences”; but he added by way of consolation— 
“the science has of late made sure and steady pro- 
gress, and developed really grand resulta’. One 
may cheerfully take the riak of being called an un- 
scientific optimist by colleagues whose chief concern 

is with living plants. Botanists who confine their 
~ attention to recent plants have ample sources of 
information, not merely detached leaves but twigs 
bearing leaves, flowers, and fruits: it is natural, 
therefore, that they should tend to under-estimate 
the value of leaf-form and venation, often the only 
criteria available to the palmobotanist. 
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B. The ancient flora of the Inner Hebrides. 

What then is it possible to say about the 
ancient flora of the Inner Hebrides without trans- 
greasing the limita of probability { We know very 
little of the smaller and simpler plants which lived 
under the shade of the forest trees or clung to the 
surface of stems where they were washed by 
trickling rills of rain-water. The three smallest 
plentas which have left recognizable fragments are 
a fungus and two liverworts or, as they are often 
called, hepatics, a group allied to the mosses but 
of simpler construction. The fungus was found by 
Mr. Edwards several years ago on some detached 
leaves of a conifer from the Mull plant-beds; the 
manner of ite discovery illustrates an interesting 
technique often employed with success by students 
of fossil plants. In many instances leaves pre- 
served on shale are covered with a very thin, 
black ooaly film produced as the result of chemical 
change in the plant tissues after death. It is often 
possible, by detaching a piece of the film and 
treating it with certain clearing agents, to remove 
the carbonaceous matter and obtain a sample of 
the surface skin of the leaf that is brown in colour, 
transparent, and suitable for microscopical ex- 
amination. After treatment, the Mull leaves 
showed some minute dark spots on the surface film, ` 
and these on magnification were found to be 
circular disks made of rows of radially disposed 
cells. The disks were identified as organs of a 
fungus closely resembling reproductive structures 
of a living genus Phragmothyrium, a fungus now 
mainly tropical: the occurrence in Mull of a 
nearly allied form is, however, probably indicative 
of a moist rather than a tropical climate. One of 
the liverworts bears a close resemblance to a living 
species, Pelha epiphylla, which has a wide geo- 
graphical distribution and is very common on 
damp earth in Britain ; it has a flat green, forked 
body barely an inch in length. The other hepatic 
is a member of a different family, characterized 
by a slender thread-like stem bearing two rows of 
minute leaves ; it bears a striking resemblance to 
some living species included in the order Junger- 
manniales. 

These fragmentary remains of liverworts are worth 
mentioning because fossil examples of such plants 
are comparatively rare ; also for a more important 
reason. A few years ago Prof. J. Walton of Glasgow 
published s description of someliverwortediscovered 
for the first time in rocks conteining remains of 
plants which grew in the forests of the Coal Age about 
200 million years ago. The interesting fact is this : 
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the Palmozoio liverworts differ scarcely at all in geological periods with practically no modification 
the construction of the delicate plant-body from of their simple design. 
the much later forms from the Thulean continent : The only fern so far discovered is very nearly 
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shrubs most closely related to extinct species of the Hebridean flors. 
The present distribution of Saquota sempervirens (redwood) and Sequoia giganisa (mammoth tree). 
Hypothetical boundaries of the Thulean province. 
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both are essentially modern and yet both are related to the sensitive fern, Onoclea sensibilis, a 
surprisingly ancient. We do not know much about familiar species in North America, ranging from 
the history of these planta, but it is clear that Florida to Newfoundland and as far west as 
some liverworts persisted through a succession of Saakatchewan ; it occurs also in northern China, 
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Manoburia, Japan, and Corea: it has what is 
called a discontinuous geographical distribution. 
Onoclea, no longer a native of Europe, is often 
cultivated. The fossil fronds from Mull, both 
sterile and fertile, differ scazoely at all from those 
cf the living fern. Records of the rocks show that 
Onoclea formerly grew in north-western Europe 
and in Greenland, regidéns where, through the 
vicissitudes of climate, it long ago failed to survive. 
Evidence furnished by fossils and the faota of 
geological history affords a clue to the present 
discontinuous range: in all probability Onoclea 
originated on the Thulean continent, perhaps 
north of the Arctic Cirole, whence it spread radially 
into America, Europe, and the Far East; in the 
European region it became extinct, sharing the 
fate of many other planta that were unable to 
survive the rigours of the Ice Age. Its territory 
was originally continuous ; now It is reatricted to 
North America and eastern Asia. Another member 
of the class to which the ferns belong is the familiar 
Equisetum, the horsetails: one species, closely 
comparable with the living Hquiweum lbmosum— 
widely distributed in north temperate and aroctio 
lands——has been found in the sediments of Ardtun 
Head. Equisetum may be described as an emblem 
of changelessness: nearly related forms grew in 
Palæozoic forests at least 150 or 200 million years 
ago: leas closely related plants in the same foresta 
—the calamites—were comparable in size with 
trees. The slender horsetails of the Coal Age and 
their much more robust and woody allies remind 
us that‘in the course of evolution some of Nature’s 
early experimenta survived unaffected by the pro- 
duction of new competitors, while others, leas 
successful, left no direct descendants. As we 
follow the march of plant-life through the ages, 
evidence of progress accompanied by retrogreasion 
becomes recurrently apparent: in the varying 
green mantle of the earth there can be traced 
threads running through the whole, changing very 
slightly as we follow them onwards and upwards, 
preserving all the time a remarkable uniformity in 
essential characters. 

By far the greater number of the fossils ‘from 
Ardtun are leaves of trees or shrubs which belong 
to one or other of the two great classes of seed- 
bearing planta. In Gymnosperms, including 
conifers and some other lees familiar planta, the 
seeds are naked. In members of the other clase, 
the highest, the most various and most abundant 
in the vegetable kingdom, the seeds are more 
efficiently protected and are contained in a closed 
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case; hence the name Angiosperms. Conifers 
played a prominent part in the Hebridean forests, 
but their representatives were not such as we find 
in modern Europe. A single and well-preserved 
seed attached to a relatively large wing affords 
evidence of the occurrence of a conifer allied to 
the silver fir (Abies pectinata) and some other 
species commonly cultivated in Britain. Firs, 
using the term for trees belonging to the genus 
Abies, and excluding the spruce fir (Picea), now 
occur in Europe, northern Africa, northern Asia 
and America: there is no British species of Abies. 
The Mull seed, it is important to note, agrees most 
closely with seeds of firs now living in China and 
Japan. Among other conifers discovered in the 
plant-beds of Mull and Skye are Cephalotaxus, 
Cryptomeria, and Sequoia. Recent species of 
Cephalo:axus are comparatively small trees cón- 
fined to the Far East; some kinds are cultivated 
in our gardens. The foliage of the Mull species 
bears 4 striking resemblance to that of Oephalo- 
lasus fortunei, a small tree widely distributed in 
China. Another genus which we believe to have 
been a member of the Hebridean flora is Cryp- 
tomeria: the fossils from northern Ireland and 
the Isle of Skye include foliage shoots, cones, and 
pollen-grains. The solitary living species is the 
Japanese Cryplomemg japonica, which occurs also 
in China: this is the tree of the famous avenue 
of Nikko in Japan, a noble memorial of a peasant 
who was too poor in worldly goods to contribute 
the usual building stone or a bronze lamp to the 
mortuary temple of an emperor, and instead 
offered to plant trees to protect, visitors against 
the heat of the sun. 

One of the moat interesting of all living conifers 
is the genus Sequoia, of which there are two 
species confined within the narrow strip of hill 
ranges bordering Oregon and California on the 
Pacific coast—the redwoods (Sequoia semper- 
virens) of the Coast Range, watered in the dry 
season by mista from the western ocean, and the 
mammoth trees (Sequoia gigantea, often called 
WeLingtonia) of the Sierra Nevada. (See map, S.) 
Sequoia is an impressive example of the 
light thrown by fossil plants on the pest history 
and wanderings over broad regions of the earth’s 
surface of trees that, without man’s protection, 
would be in danger of extinction. In earlier periods 
Sequoia was almost cosmopolitan ; it ranged over 
wide spaces in the Old and the New World and 
overstepped the limite of the northern hemisphere. 
Foliage shoots preserved in the sediments of Mull 


= a aaa 


¢ 
Ye 


were in all probability borne by treea closely 
related to the living redwoods, trees which are 
well worthy of inclusion among the wonders of the 
world ; they attain a height of more than 300 ft. 
and the rings on cross-sections of giant trunks 
that have been felled bear witness to an age of 
3,000 years and more. They were growing where 
they stand to-day 1,000 years before the Christian 
era. Trees next of kin to the redwoods once lived 
within a short distance from the Polar Sea several 
hundred miles farther north than the present tree- 
limit. Another species of Sequoia, more nearly 
allied to the mammoth tree, lingered on in Britain 
long after the disappearance of the Thulean forests : 
this we know from the discovery of fosail twigs 
and cones in the sediments of an old lake’ on the 
edge of Dartmoor in Devonshire. The two sur- 
viving species live in splendid isolation, dreaming 
of a greater glory that was theirs, their memories 
stored with secrets man can never know. 

There was another naked-seeded tree in the 
forests into which we have intruded, a species of 
Gmkgo, the. maidenhair tree. The barbarous 
name ‘Ginkgo’, invented in 1712 by the German 
naturalist Kaempfer, is in the opinion of the Rev. 
Dr. Moule, formerly professor of Chinese at Cam- 
bridge, a falee transcription of ‘sankyo’, which 
probably means hill-apricot. Leaves perfect in 
form and venation were found in the chalky 
sediment of a lake that filled a hollow in the 
Hebridean lava-field ; they differ from the foliage 
of the living tree.only in a few minor features 
detected by the practised eyes of Dr. Florin of 
Stockholm in the microscopical structure of the 
superficial cells. Dr. Simpson discovered Ginkgo 
pollen-grains at another locality. The story of the 
maidenhair tree has recently been told (Science 
Progress, January 1938), and the temptation to 
linger over it here must be resisted. 

Ginkgo of all trees furnishes the most thrilling 
example of a link with the past ; ita history, oom- 
piled from fossils of many geological ages and in 
many parts of the world, is an enthralling romance. 
This is but one of many histories recorded in 
Nature’s story-book which makes us share the 
thought of Edward Fitzgerald: “Yes, as I often 
think, it is not the poetical imagination but bare 
science that every day more and more unrolls a 
greater epic than the Iliad”. It would be rash 
definitely to assert that the maidenhair tree still 
exists under strictly natural conditions as a wild 
tree of the forest. Botanista who have searched 
for it in China, the country believed to be ita last 
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home, failed to discover convincing evidence of 
the occurrence of specimens which could not be 
ascribed to man’s agency. On the other hand, & 


‘few years ago a Ohinese botanist expressed the 


opinion that Ginkgo still grows wild in the province 
of Chekiang in eastern China. The oldest living 
examples occur in China and Japan, often in 
places where, as is fitting, they are venerated as 
trees endowed with healing properties. 

The history of Ginkgo has been traced to periods 
antedating by millions of years the Thulean 
foresta : we do not know of what sort its pro- 
genitors were; but we know that it is a survival 
from an age too remote for us to measure in terms 
which we oan fully appreciate. We also know 
that Ginkgo, now a lonely relic in the present world, 
is a primitive and isolated type, the sole repre- 
sentative of a large family, including many different 
members, all of which save the maidenhair tree 
long ago fell by the way in the struggle for existenos. 
When the tree lived in the Hebridean forests it 
was oommon in other parte of the Thulean con- 


“tinent from northern Canada to Greenland and 


Bpitabergen, in North America, Europe, and Asia. 
It was as widely distributed geographically as 
oaks, pines, and firs in the modern world. The 
history of Ginkgo is a record of endurance, of 
persistence with apparently little change in an 
unstable world. When we recall the amazing life- 
story of the tree and its forbears the autumnal 
colour acquires a deeper significance: we see in 
the pale yellow of the leaves a reflection of the 
golden age of a family that left a precious ‘legacy. 
Would that the maidenhair tree were endowed 
with the oracular power of the oaks of. Dodona 
and, in the trembling accents of its fluttering 
leaves, could tell us not of the future but of the 
varying fortunes of the family as age succeeded 
age. 

The Ginkgo of Mull was not the last of ita race 
in Europe: well-preserved remains have been 
found in younger rocks in France and Germany, 
proving that it survived in the Western world, 
though probably only in a few places, to an age 
preceding by a comparatively short period the 
invasion of temperate Europe and North America 
by arctic ice-sheeta and glaciers, which had a far- 
reaching effect upon the vegetation in the Western 

Leaving the naked-seeded plants, we pass to the 
flowering plants or Angiosperms. This class is 
more recent in origin than the Gymnosperms, at 
least so it would seem, and as in present-day floras 
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so also in the Thulean forests, flowering plants 
contributed the greatest number of genera and 
species. We shall take first a few trees and shrubs 
which have descendants still living in Europe, and 
afterwards mention others that have no near 
relations in European floras. There were, we think, 
three or four kinds of oak, all different from those 
now living in Europe and America. The largest 
leaves from Mull assigned to the genus Quercus 
are oval, with a broadly rounded base and re- 
latively small teeth ; they resemble the foliage of 
a few Indian species, but the oak with leaves 
most closely resembling the fossil form is Querous 
serrata, a native of China, the rain-foresta of 
Awam, Japan, Korea, and the Himalayas. A 


second species from Mull is closely comparable . 


with other Indian and Far Eastern oaks; and a 
third form of leaf is very similar in shape and 
venation to & species that now has its home in 
China, Assam, and the island of Formosa. It is 
noteworthy that none of the oaks of the Thulean 
foresta conformed in pattern of the foliage to our 
familiar British trees. 

One of the most conspicuous freon in the 
Hebridean woodland was a plane (Platanus) with 
large handsome leaves almost, but not quite, 
identical with those of the existing occidental 
‘plane of North America. The fossil evidence in 
this instance is supplied by male flowers and fruit- 
balis as well as leaves. As in all living planes, the 
expanded base of the leaf-stalk enclosed and pro- 
tected a bud. There is, however, one interesting 
- featuré in which the leaves of the Mull tree differ 
from those of any living plane: there were two 
fairly large leafleta attached to the long leaf-stalk 
between the main part of the leaf and the base 
of the stalk. The significance of this peculiarity 
need not be discussed ; it is one of those botanical 
problems of academic interest which excite the 
specialist. A more important fact for us is that 
plane trees in the period we are considering 
occupied a territory which extended very much 
farther north than the present area of distribution. 
Remains of plane trees have been found as far 
north as Spitsbergen -in rooks approximately 
equivalent in age to those of Mull. 

There are in the world to-day six or possibly 
eight different kinds of plane: the oriental plane 
(Platanus orientalis), the only species native in 
Europe, is one of the noblest living trees; it 
recalls the groves of the Academy in the golden 
age of Greece. One of the oldest specimens is the 
venerable stump bearing enormous arms in the 
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market-place on the island of Cos where, legend 
would have us believe, Hippocrates, more than 
two thousand years ago, gave advice to his patients 
under the shade of the youthful tree. The oriental 
plane extends from Greece and the Aegean islands 
eastward to Asia Minor and the Caspian Sea; it 
is sometimes said to be wild in Persia and northern 
India,, but more probably this eastward spread 
should be attributed to man. The most widely 
distributed species in the New World is Platanus 
occidentalis, growing usually in river valleys from 
Lake Ontario to Florida and west to Texas and 
Nebraska (see map, p. 417, Pl). Onthe western side 
of North America there are other species, in 
Mexico and along the Coast Range hills of Cali- 
fornia. The most familiar cultivated species in 
Britain is Platanus acerifolia, the so-called London 
plane: this favourite urban tree is regarded by 
some botanists as a hybrid between the oriental 
and the occidental plane; the time and place of 
ite origin are not known with any certainty. 

The geological record of Platanus affords a 
striking example of contrasta between past and 
present areas of distribution. Some of the oldest 
known fossil leaves and fruits are from early 
Cretaceous beds in Greenland, at least 300 miles 
north of the Arctio Circle. The occurrence of these 
remains, in sediments that were deposited in a 
remote northerly estuary before the chalk of the 
British Isles had been upraised from the sea-floor, 
affords definite proof that plane trees lived. in 
arctic foresta millions of years before they spread 
to the southern part of the Thulean continent. 
The birthplace of Platanus may have been in the 
far north, whence in course of time it spread to 
Iceland and Spitebergen, from arctic to temperate 
North America and Europe, and wandered as far 
east as Sakhalin Island on the eastern confines of 
Asis. 

One of the comparatively few trees in the 
Hebridean foresta related to recent British species 
was a Corylus with leaves similar to those of our 
hazel but still more like the foliage of species now 
living in India and the Far Hast. Harels were 
associated with planes not only in the ancient flora 
of Mull but also in circumpolar forests from which 
they travelled, in response to the urge of climatic 
change, to freah and more genial homes farther 
south. Another tree in the Thulean forests was a 
cornel, a species of genus Cornus, which has a far 
flung distribution, in arctic and sub-arctic coun- 
tries, in North America, Europe, and Asia. While 
fully conscious of the danger of placing excessive 
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trust in leaves as evidence of affinity, we believe 
that a Chinese cornel (Cornus chinensis) agrees 
most closely in foliage with the Mull species. The 
cornels are members of an old stock represented 
in northern forests as long ago as the Cretaceous 
period. 
Among the larger fossils from Ardtun Head are 
a few almost perfectly preserved leaves of a vine, 
which we ‘believe to be specifically identical with 
specimens previously discovered in Alaskan rocks 
of approximately the same geological age as those 
associated with the lava-flows of Mull. Similar 
leaves have been described from Greenland, Ice- 
land, Spitabergen and more southern localities in 
America and Europe. Vines were widely dis- 
tributed even as far back as the Cretaceous, period : 
there is now only one European species, the wine- 
producing Viis vinsfera ; but ita leaves are unlike 
the foasila from Ardtun. The striking contrast 
between the present distribution of the vine in 
Europe and ita former, much more extended dis- 
tribution which included arctic and north tem- 
terate regions, raises the difficult problem of 
changes in climate from one age to another. Vine 
sorolls are a fairly common ornament on early 
Northumbrian Anglo-Saxon crosses, sa motif 
adopted in still earlier ages by Greek and Roman 
«oulptors, which, after the lapse of centuries, 
ereached the highest expression of naturalistic 
treatment in England in the last two decades of 
the thirteenth century. Millions of years before 
vine leaves and fruit were fashioned in stone, one 
tkind lived in prehuman days on the Thulean 
continent; and it is noteworthy that ite nearest 
<ounterpart in the modern world oocurs in the 
Far East. 
We turn now to trees and shrubs belonging to 
agenera which are no longer living m Europe. The 
Mirst tree to be considered furnishes a striking 
«contrast, in the narrow limits of its present geo- 
«graphical area, to the widely spread cornels and 
oaks. Cercidiphyllum is now confined to Japan 
and mountain valleys in some parts of China (see 
map, C,C.). The name Cercidiphyllum was chosen 
Mecause of a superficial resemblance of the leaves 
to those of the Judas tree, Cercss aliquasirwn ; 
mly a single species, with a few varieties, has 
survived, Cercidiphyllum japontoum, familiar to 
many tree lovers who cultivate it for the sake of 
he exceptionally beautiful gold, pink, and red 
Jarti-coloured autumnal foliage. In common with 
ome other trees of ancient lineage, Cercidiphyllum 
soks any near relations in the present age; it is 
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one of a select company of Nature’s anachronisms. 
Like the Maidenhair tree, it is an aberrant type, a 
relic living within a comparatively small area in 
the Far East: formerly it was one of the moat 
widely distributed forest trees on both sides of 
the Atlantic Ocean. Several beautifully preserved 
leaves have been found in the plant-beds of 
Ardtun Head, leaves and occasionally fruita of 
Cercidiphyllam have been found in Grinnell Land 
and Elleamere Land on the north-eastern corner 
of the Canadian Archipelago, in Alaska and at 
sevéral localities on the Pactic and Atlantio 
coasta of North America, in Greenland, Iceland, 
and Spitabergen, as well as in Switzerland and 
other partes of Europe (see map). Leaves, 
superficially at least mdistinguishable from those 
of the existing species, are recorded: from sedi- 
mentary beds in the valley of the Potamac River 
in Maryland aesigned to the early days of the 
Cretaceous period when flowering plante were 
comparatively few in number and had not yet 
come into their own as the dominant class in the 
plant kingdom. When we remember the remote 
antiquity of Cercidiphyllum and its wanderings 
over the earth’s surface during the passing of 
millennia, the autumnal glory of ite foliage is 
enhanced a hundredfold and acquires a symbolic 
moaning. 

The plant-beds on the headland of Ardtun have 
yielded very few recognizable fruits and seeds. 
Among the rare examples of fruite are some, about 
half an inch long, consisting of a alightly elongated 
seed-veesel surmounted usually by five leaflets, the 
enlarged and persistent covering of the young 
flowers, which served as efficient aids to dispersal 
by wind. The fossil winged fruits and associated 
leaves present a remarkably close resemblance to 
those of some living species of Abelis, a genus 
named after Mr. Clarke Abel, who discovered the 
shrub m China about one hundred and twenty 
years ago. Abelia is a member of the honeysuckle 
family (Caprifoliaces): most of the existing 
species have their home in Central China and are 
cultivated as flowering shrubs in European 
gardens. There are a few species in Japan, the 
Himalayas, and Mexico. Fruites of a Chinese 
Abelia agree most closely -with the fossil specimens. 
Similar though not specifically identical fruite 
were discovered thirteen years ago by Mrs. 
Clement Reid and Mies Chandler in a oollection 
of fomil planta from Bembridge in the Isle of 
Wight. The Bembridge flora is younger geologically 
than the flora of Mull and indicates a warmer 
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alimate. Other examples were recorded long ago 
from south-eastern France. It is therefore clear 
that shrubs next of kin to Abelias now living in 
China were once native in western and northern 
Europe. The introduction to British and Con- 
tinental gardens in our time of Abelia, Ceroidi- 
phylum, and other trees and flowering shrubs 
may be described as the reinstatement, through 
man’s desire for horticultural novelties, of plants 
that had long been exiles from Western woodlands, 
where as natives they were never seen by human 
eyes. 

‘So far, attention has been confined to a selection 
of plants identified from leaves and a few fruits. 
If time permitted, the list oould be substantially 
enlarged. by inclusion of the interesting results of 
Dr. Simpeson’s intensive study of pollen-grains, 
which he found by microscopical examination of 
broken-up pieces of lignite and ooal, associated 


with sandy beds in Mull and on the adjacent - 


peninsula of Morven. The pollen-bearing layers 
of rook are below the basaltic lavas and therefore 
slightly older than the leaf-beds of Ardtun Head. 
Dr. Simpson discovered several oonifers and 
flowering plants confirmatory of identifications 
based on leaves; he also made many additions 
to the list compiled from leaves, fruita, and seeds. 
Three of his discoveries are selected for brief 
reference. He found pollen-grains of two kinds of 
alder (Alnus): the pollen of alders has a very 
characteristic structure and can easily be recog- 
nized. "The cocurrenoce of alders in the Hebridean 
flora supplies one of the few links between the 
extinct and the present European vegetation. 
The second genus chosen from Dr. Simpsan’s list 
is Magnolia: it is now represented by many 
species, both trees and shrubs, and is widely dis- 
tributed on two sides of the Pacific Ocean: in 
Asia along the Himalayas and in parte of Tibet, 
over & large area in China, Japan and Korea, the 
Malay Archipelago, and Indo-China; in America 
from southern Ontario as far south as Central 
America and Cuba. It was shown many years ago 
that Mangolia formerly lived in Europe and 
flourished as far north as lat. 70° N. in Greenland ; 
we now know that it played a part in the adorn- 
ment of the Thulean forests. 

Finally, a few words on the discovery of pollen- 
grains believed to belong to a species of Nelum- 
bium: this genus is one of the most attractive 
water plants, a plant held sacred in ancient 
Egypt and venerated in the Far East. One of the 
living species is the sacred lotus, native in China 
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and Japan and established as far west as the 
Caspian Sea; the other species has an extended 
range in North America, spreading as far south as 
the West Indies and Brazil. Nelumbium no longer 
grows in the Nile: long years ago it had a wide 
distribution in Europe, both in the Cretaceous 
period and in later ages. Looking backwards, we 
see ita great circular leaves spread over Bane stall 
waters of a Thulean lake. 

It is important to note that Dr. Simpson’s 
comparative investigation of fossil and recent 
pollen shows a prepanderance of eastern Asiatic 
species in the Hebridean flora. 


Fancy with FACT 


We have attempted to re-create a soene in the 
past, and it is natural to ask—how does our 
reconstruction compare with reality? As it is 
impossible to satisfy curiosity by an actual flight 
to the Thulean continent, we oan at least imagine 
ourselves miraculously transported to a destina- 
tion where the past has become the present. Ata 
very early stage of the backward journey we 
should see the greater part of the land being 
gradually obliterated by a covering of snow and 
ioe.; glacial conditions would be succeeded by a 
climate becoming more and more genial. Human 
beings would be missed before one-fiftieth of the 
flight had been completed. At last, after observing 
the moving panorama of land and sea, fluctuations 
in climate and changes in the character of the 
vegetation, let us imagine ourselves at the journey’s 
end. Combining fact with fancy, we find ourselves, 
where in day-dreams we have often been, among 
the plants on the lava plateau. Thanks to the 
artistic co-operation of Mrs. Gwendy Carðe, it has 
been possible to give substance to our mental 
picture based on geological and botanical facts. 
It requires a special effort for us, who think of 
ourselves as overlords in Nature’s realm, to 
visualize a world in which man has no place. 
Alone in a world which for millions of years to. 


‘come would be uninhabited by the human race, 


we could scarcely fail to look upon the beauty of 
Nature's pageantry with a mage and more 
penetrating vision : 

“Beauty, the eternal Spouse of the Wisdom of Godi 
and Angel of his Presence thru’ all creation.” 
We should realize as never before man’s insigni 
ficance: on the other hand, our estimate o 
spiritual values would be raised to a higher leve 
and we should experience a deeper sense of unio) 
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with the infinite. Our tendency is to think of the 
past, as we think of the present—in relation to 
man; we forget his very recent participation as 


an actor in life's drama. As we look at Nature aa 


into a mirror, our own image obtrudes itself into 
the foreground. Had man been a dweller on the 
Thulean continent he would have sean, as we see, 
the sun- by day setting in motion the living 
machinery of trees and herbs; the splendour of 
the evening aky ; he would hear the wind in the 
trees, the music of running water and the songs of 
birds. The beauty of Nature is eternal. To the 
east and north beyond the lava-flelds the Cale- 
donian mountain ranges would be sean rising to 
greater heights than any of their peaks reach to-day ; 
they were still to be exposed for millions of years 
to the destructive operation of Nature’s soulpturing 
- tools. Making a fresh demand upon our imagination, 
let us take a longer view over the curve of the 
earth towards the heart of Europe and far to the 
east to northgm India. We should look in vain 
for the Pyrenees, the Alps, the Carpathians, and 
the Himalayas: these and other mountain ranges 
had not yet been lifted up; the time of their 
birth was not far off. We should see in their place 
a broad belt of water stretching from the Atlantic 
to the Indian Ocean, linking West with Hast. On 
the bed of this ancient sea—the Tethys Sea of 
geologists—sediments had long been accumulating, 
and these, with other rocks of igneous origin, 
would be involved at no distant date in a complete 
transformation of the earth’s features and the 
crumpling of the crust into the “‘everlasting hills”. 

Returning to the Thulean continent at a place 
near the present geographical position of the Inner 
Hebrides, let us take a survey of the vegetation. 
We should be impressed by its luxuriance: at 
first sight the general aspect would seem familiar, 
but on closer examination of the trees and shrubs 
we should find only a few recalling modern 
European species; many would remind us of 
exotic planta of Eastern origin. Despite the 
immensity of the time interval separating us from 
the world we had left, we should not be aware 
of any such marked contrast in the general char- 
aoter of the vegetation as we might have expected. 
The plants had already put on their familiar drees 
and would seem to us surprisingly modern. But— 
and this would be the deepest impreasion—we 
should feel that we were among trees and shrube 
that were reminiscent of remote Eastern foresta. 
We should be conscious of the dynamic character 
of the plant-world ; we should be driven to the 
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conclusion that the forests were mainly composed 


_of wanderers resting for a time in a temporary 


home whenoe, as conditions changed, they would 
pase to other stages in the ae journey to their 


present refuges in Asia. 


EVOLUTION 


There remains another question which is always 
asked by those who attempt to reconstruct the 
vegetation of past ages: What contributions do 
the records of plant-life make towards a better 
understanding of evolution ? The riddle of evolu- 
tion remains a challenge and, as knowledge 
increases, we make fresh gueases. As a Cambridge 
friend. writes in a recent volume of “Provocative 
Verse” : 


‘That life evolves was guessed of yore, 
Derwinians prove it true ; 

Of how and why we know but little more 
Than old Lucretius knew.” 


The Httle more we know urges us to continue in 
hopeful expectancy the long and endless prying 
into Nature’s methods. What then do we learn 
from the ancient flora of the Western Isles ? 

The facts do not substantially help us to trace the 
unfolding of life in the long interval separating 
the older part of the Tertiary era from the present 
time. There is little difference between the past 
and the present vegetation of the world as a whole 
in the nature of trees, shrubs and ferns: our 
knowledge of the earlier history of herbaceous 
plants is very meagre. The fossil flora of Mull 
represents an early phase of what may be called 
the modern type of vegetation, which overspread 
the world in the later stages of the Cretaceous 
period and has persisted with few major modifica- 
tions until now. Evolution seems to have been 
characterized by bursts of production when new 
and successful types exercised a transforming 
influence; and these periods of exceptional 
creative activity were separated by periods of 
relative stability. The early Tertiary floras belong 
to a stage when a new order had become well 
established and an older order had passed ite 
prime. The one great differance that emerges from 
comparison of the Mull flora and the existing 
European floras is-not a difference in the compo- 
nents of the world foresta, but a contrast in the 
geographical positions occupied by the various 
genera in the northern hemisphere: for the most 
part a Western home has been exchanged for a 
home in the Far East. 
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DRIFTING CONTINENTS 


If we followed the vegetation on the southern 
part of the Thulean land farther to the north, we 
should be impressed by its apparent indifference 
to changing physical conditions as we travelled 
beyond the Arctic Circle ; we should fail to notice 
any zonal distinguishing characters in the floras 
such as in our day reflect the passage from tem- 
perate to arctic regions. The evidence of fosil 
plants forces us to the conclusion that the vegeta- 
tion on the Thulean continent, its northern 
boundary within a short distance of the polar sea, 
its southern border on the latitude of northern 
Ireland and western Scotland, was astonishingly 
uniform. How, we ask, can we explain this sur- 
prising and well-attested fact? There must, it is 
generally agreed, always have been climatic belte ; 
high arctic and much lower temperate regions 
cannot have supported closely comparable floras 
possessing several species in common. Some of us 
are convinced that changes in geography from one 
period to another, land connexions where there 
are now arms of the sea, interference with paths 
of ocean currents and consequential changes in 
temperature are inadequate as explanatory causes. 
What then remains? Were it possible for us to 
make a survey of the Thulean continent as it was, 
we might find that the geographical relation of 
the northern part of the forest-clad land to the 
North Pole was by no means the same aa it is 
row. 

It is difficult, it is probably impossible, to 
explain the facta without calling to our aid the 
hypothesis of drifting continents usually aasociated 
with the late Prof. Wegener and recently discussed in 
an able book by Prof. A. L. du Toit of South Africa. 
This is a controversial subject beyond the scope 
of my address : I can do little more than reaffirm 
adherence to the view that plant records from 
rocks of many ages raise problems which seem to 
be insoluble unless we postulate movement and 
sliding of the earth’s crust. As icebergs are slowly 
drifted by ocean currents, as masses of cumulus 
clouds rapidly changing shape pass across a blue 
aky; 80, the rate of travel enormously reduced, 
large slabe of the outermost rocky ahell of the 
world may have shifted their position in the course 
of geological time. It must, however, be admitted 
that as yet refined methods of measurement have 
not furnished any evidence of crustal movement. 
Dr. Nodrlund of Copenhagen has stated that longi- 
tudinal determinations, carried out by the Danish 
Geodetic Institute in 1927 and 1936 with a 
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modern transit instrument, both times on the 
same pillar at a locality on the west coast of 
Greenland, gave ‘practically the same result. 
In his presidential addreas at the Norwich 
meeting of the Association in 1935, Prof W. W. 
Watts made an interesting and judicial reference 
to the Wegener hypothesis: he spoke of it as 
having been hailed by many classes of investigators 
as almost a panacea, and quoted one of several 
critics who called it a beautiful dream, the dream 
of a great poet. 

Proof or disproof of the Wegener hypothesis 
will be forthocming in the more distant future, 
when the precision of modern methods of meagure- 
ment has been available long enough to provide 
trustworthy date. Meanwhile, we must be content 
to wait in sanguine expectation that an interpreta- 
tion of the overwhelming evidence furnished by 
fossil planta will be provided by research ‘Workers 
in the geophysical field. 

One of the most impressive examples of the 
bearing of fossil plants upon the fascinating prob- 
lem of climatic conditions in the past has been 
furnished by Prof. T. M. Harris of Reading. The 
facta are briefly these: several years ago Prof. 
Nathorst of Stockholm described a large collection 
of fossil plants from rocks in Scania, the southern- 
most province of Sweden, demonstrating the 
existence of a flora many million years older than 
the one we have been considering. It was a very 
rich flora composed of numerous ferns, conifers, 
and other plants; it probably lacked flowering 
plantes. More recently, Prof. Harris made a still 
larger collection of foasils during a long visit to 
eastern, Greenland in the ice-bound district of 
Scoresby Sound where, under extreme arctic con- 
ditions, only a few stunted plants are able to 
exist. r: 

Nothing could be more striking than the present 
contrast between the floras of eastern Greenland 
and southern Sweden. The arotic fossil plants of 
the same age as those from Scania demonstrate 
the former existence of & flora even richer than 
that from southern Sweden: comparison of the 
two floras affords no indication of any difference 
in the size of individual planta and no differance 
in the vegetation as a whole. A luxuriant and 
uniform vegetation occupied an area stretching 
from central Germany to southern Sweden and 
a thousand miles farther north beyond latitude 
70° N. The fossils preserved in rocks at localities 
within this far-flung geographical area from south 
to north give no indication of any such change 
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in the plant communities as we should expect and 
as we find when we contrast arctic and temperate 
floras in the present world. This uniformity, I 
venture to think, is inexplicable unless we e 
a very considerable movement and reshuffling of 
the earth’s crust. The geological historian needs 
the co-operation of astronomers and physicists in 
his endeavour to reconstruct the world at the 
successive stages of ita development; he looks to 
them to prevent him from making assumptions 
inconsistent with conclusions reached by workers 
in other fields. ‘On the other hand, geologists and 
palsontologista contribute facts that are incon- 
trovertible however much they seem to be m 
opposition to the views of students whose primary 
interest is in geophysical problema. 


NecLecr oF Eartra History IN EDUCATION 


There are still some people who ask, what is 
the use of the kind of information given in this 
address ? My reply is that knowledge gained from 
a first-hand study of Nature, both animate and 
inanimate, has a value beyond price. Enjoyment of 
the romance of creation as recorded in the life 
of the past and of the present is within the reach 
of all who have the desire to read the open pages of 
Nature’s book. In the rooks we find the soul of 
history: the whole world throbs with life, and 
the joy of it all is ours to share: 


“I said it in the meadow path, 
I said it on the mountain stairse— 
The best things any mortal hath 
Are those which every mortal shares.” 


We have caught here through the mists a 
glimpse of a scene on earth's stage separated 
from the present by a small fraction of time in 
relation to the whole span of geological history. 
The Thulean forests which we have visited in- 
cluded trees, shrubs, and other planta of sur- 
.prisingly modern aspect, though it is not to be 
supposed that they were absolutely identical 
specifically with their living deacendanta; from 
the material available it is impossible to define 
or asees the difference. What we have seen 
throws little light on the evolution of the plant- 
world ; it is equally true that the main conclusion 
forced upon us by our retrospect cannot fail to 
convince us that it is impossible to understand 
the present distribution of planta over the earth’s 
surface unless we éxtend our survey into the past. 
Darwin spoke of geographical distribution as a 
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noble science, “almost the keystone of the laws 
of creation”. The living world cannot be fully — 
appreciated as an expression of creative energy 
unless we free ourselves from the cramping 
influence of the environment in which we 
live. 

As a botanist whose first love was geology, may 
I make a plea for wider recognition of physical 
geography and geology as branches of knowledge 
possessing an inestimable value as a means of 
bringing young people into close companionship 
with Nature and as a source of refreshment, a 
stimulus, and an inspiration. Moat of us would 
probably agree with the spirit of a remark made a 
good many years ago by the late A. C. Benson: 
“I find it hard to resist the conviction that, from 
the educational point of view, stimulus is more 
important than exactness’. Arguments in favour 
of introducing geology into schools were put for- 
ward in & report on scientific education presented 
at the Dundee meeting seventy-two years ago, and 
in 1936 and 1937 the Association published two 
reports on the same subject. Let me add another 
argument of no little value: Hugh Miller wrote in 
a letter to a friend: “Geology is, I find, a science 
in which the best authorities are sometimes con- 
tent to unlearn a good deal”. That is worth much : 
geology helps us to cultivate the not too common 
virtue of admitting that it is possible to make a 
mistake. 

In conclusion, I cannot do better than quote 
with wholehearted agreement words spoken 
by Sir William Bragg in his presidential “address 
to this Association eleven years ago: “Some speak 
of modern science as tending to destroy reverence 
and faith. I do not know how that can be said 
of the student who stands daily in the presence 
of what seems to him to be infinite”. These words 
apply with equal force:to searchers after truth 
whose main interest is in the living world, no leas 
than to those whose objective is the elucidation of 
the structure of matter that is called by contrast 
dead and yet vibrates with life. The earth was 
onoe lifeless: when and how living protoplasm 
had ita birth we do not know, nor do we know 
whereupon were the foundations of the earth laid. 
We-can only ʻoho in our hearts the voice out of 
the whirlwind : 


“Whereupon were the foundations thereof 
fastened ¢ 


Or who laid the corner stone thereof ; 
When-the morning stars aang together, 
And all the sons of God shouted for joy ?” 
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SUMMARIES OF ADDRESSES OF PRESIDENTS OF 
SECTIONS 


INSTRUMENTS IN SCIENCE AND INDUSTRY 


[HE presidential address by Mr. R. 8. Whipple 

to Section A (Mathematical and Physical 
Sciences) is largely devoted to showing how much 
the progress of the eciances depends upon -the 
development of the instruments employed. A few 
well-known instruments are selected as examples— 
the microscope, telescope, spectroscope, eto. Their 
development has a long history and each can be 
adapted to yield accurate measurements by the 
addition of suitable devices. 

One of the earliest scientific workers, the Dutch 
naturalist Leeuwenhoek, during the period 1674- 
1723, discovered by means of a single-lens micro- 
scope the protozoa and bacteria, and made many 
other discoveries of supreme importance. Although 
many variations in the design and mechanical 
construction of the microscope were made during 
the eighteenth century and the early years of the 
nineteenth, yet there is no invention of funda- 
mental importance to record until the construction 
of the achromatio objective. This was first success- 
fully completed by the French optician Chevalier 
about 1825. Abbe carried the corrections to a far 
higher degree of perfection, notably by using glasses 
of new types which at his suggestion had been 
worked out by Schott, to produce, about 1886, the 
so-called apochromatic objective. It is difficult to 
see how the resolving power of the microscope is 
to be increased further using light from the visible 
region of the spectrum; the alternative is the 
employment of rays of shorter wave-length. 

J. E. Barnard has developed a successful 
technique in connexion with ultra-violet microscopy 
and has shown that it is possible to study and 
photograph living bacteria, which are normally 
transparent to light from the visible regions of the 
spectrum f 


The use of short-wave radiation has proved so 
sucoessful in the case of the ultra-violet mioro- 
scope that great interest is being shown in the 
development of instruments using still shorter 
radiations. It is possible, in a suitably designed 
piece of apparatus, to use a beam of cathode rays 
to, obtain photographs of bacteria and bacilli at 
magnifications as high as 20,000 diameters. , 

Although a Dutchman, Lippershey, discovered 
the telescope, yet it was Galileo who first produced. 
an instrument worthy of the name. He ground 


and polished his own lensea and m 1610 discovered 
the satellites of Jupiter. Newton pointed out that 
the focal length of the refracting telescope could 
not be reduced owing to the refrangibility of 
light of different coloura and the impossibility of 
focusing for all the colours simultaneously. In 
1663, James Gregory suggested the reflecting tele- 
scope, and five years later Newton constructed the 
first satisfactory instrument. 

Herschel made many specula of high quality, 
culminating in one of 4 ft. diameter for his Slough 
telescope. Owing to the increasing demand for 
telescopes of higher magnification, and of increased 
light-gathering power, the size of the mirrors used 
in modern instruments is steadily increasing. An 
instrument is now being constructed for the Mount 
Palomar Observatory in which the mirror is 
200 inches in diameter. 

The highest accuracy obtainable is required in 
the divided circles of astronomical and surveying 
instruments. In the latest form of theodolite the 
circles are made of glass, the divisions being 


-` etched upon them. The advantages of the divided 


glass circle are so marked that the new reversible 
transit instrument for the Royal Observatory, 
Greenwich, is provided with such circles, 28 inches 
in diameter. 

The spectroscope is proving of great service m 
industry both as a tool for rapidly analysing 
samples of materials and for detecting impurities. 
The value of the instrument in advanced physical 
work cannot be easily exaggerated. 

After discussing briefly the instruments used in 
the measurement of time, Mr. Whipple considers 
the importance of modern electrical instruments 
and the large part that will probably be played 
in their future development by the thermionic 
valve. In concluding, he stated that he was much 
impressed with the steadily growing demands for 
higher accuracy in all measurements. As new 
problems arise both in science and industry the 
requirements become more stringent. The instru- 
ment maker constantly receives incentives to pro- 
gress from the scientific worker, to whom he owes 
not only suggestions but also many of his new 
materials. If knowledge is to progress, it is 
esential that theory and practice advance 
together. Nowhere is this more true than in 
the development of scientific instruments. 
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Firm REACTIONS AS A NEW APPROACH 
TO BIOLOGY 


“Pees the end of the last century, the 

biologist considered that the biological entity 
was the whole living unit. In recent years the 
interest developed in specialized processes such as 
enzymatic reactions has tended to obscure ap- 
proaches to the mechanism of co-ordination and 
integration of activities of a cell. Since an analysis 
of the colloidal properties of living matter reveals 
that a large fraction of the material and energy 
lieg in a new phase, the interphase, it seems 
pertinent to inquire how far physical and chemical 
reactions may be modified when the reactants are 
confined to an interphase. This is the subject- 
matter of Prof. E. K. Rideal’s presidential address 
to Section B (Chemistry). The general considera- 
tions in respect to compoaltion and structure of 
the interfacial phases have long been known and 
have been exhaustively examined during the last 
twenty years. More recently, attention has been 
directed to the physical properties of monolayers 
of the macromolecules, such as the proteins and 
methylated celluloses and starches. These are of 
interest in that two-dimensional gels, prototypes 
of membranes, can be formed. The fact that the 
molecules in monolayers are orientated in respect 
both to the substrate and to their neighbours, and 
that this orientation can be affected by expansion 
or contraction of the monolayer, is shown to have 
an important bearing not only on the rates but 
also on the height of the potential barriers involved 
in the reactions. Many examples are noted in 
surface chemical reactions, including both enzyme 
activities and photochemical processes. 

Since the molecules at the interfaces are 
orientated, in two component systems molecules 
of different species can be adlineated with respect 
to one another. Under these conditions the inter- 
action energies comprising both the polar as well 
as the non-polar portions attain maximum values, 
and stable complexes frequently result. The 
formation of these complexes is brought about by 
the penetration of a monolayer of one species by 
the molecules of the penetrant. These penetrative 
reactions appear to be involved in various bio- 
logical processes such as lysis, agglutination, or 
sensitization, and to play a part in the action of 
various drugs. Complexes formed m this way may 
be broken by other reactanta and can likewise 
serve as carriers for an otherwise non-transportable 
reactant. 

Penetrative reactions involve the penetration of 
a monolayer by a reactant containing but one 
reactive polar group. If the reactant contains two 
or more of such reactive groups, on injection 
beneath a monolayer the reactant will be adsorbed 
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by the monolayer and form a series of interlinks. 
An extensive interlinking results in the formation 
of a non-dispersable tanned akin possessing distinct 
properties. Finally it is pointed out that action as 
opposed to injury currenta can be imparted to 
such a system by periodic alteration of the orienta- 
tion of the molecules of an interphase. 





METAMORPHISM AND IGNEOUS ACTION 


HE consideration of the relation between 
metamorphism and igneous action, which 
forms the subject of Prof. H. H. Read’s presidential 
address to Section C (Geology), falls into two parts. 
First, » brief historical summary of the peculiarly 
national contributions serves to display the wide 
divergences in opinion on this question. The views 
of the Rosenbusch school of pure thermal meta- 
morphism are contrasted with the imbibition 
notions of the French, and the work of Becke of 
Vienna, the Swiss, Sederholm of Finland and the 
Americans is reviewed. The classic investigations 
of George Barrow on zones of progreasive regional 
metamorphism in the highlands north of Dundee 
and their causal relation to granitic injections are 
sympathetically summarized. 

In the second part of the address, a discussion 
is presented of the origin of regional metamorphism, 
that is, of the transformations which have affected 
large portions of the earth’s orust. Prof. Read 
objects to the customary view that regional meta- 
morphiam and dynamio metamorphiam are equiva- 
lent terms, and suggests that, apart from the 
dommantily cataclastic effects produced in rocks by 
patent dislocations, metamorphiam is not directly 
controlled by orogenic deformation. The preserva- 
tion of original sedimentation textures, the 
coincidence of schistoesity and bedding, the hori- 
gontality of schistosity over wide areas and 
mimetic crystallization generally are observed 
features which are moompatible with dynamic 
action. 

To account for these features, the operation of 
a static or load metamorphism in which the trans- 
formation is considered to be due to the vertical 
preesure of superincumbent beds has been invoked 
by some. Objections to the validity of load meta- 
morphism are, however, many. The existence of 
completely non-metamorphic rocks which have 
nevertheless been covered by an immense thickness 
of strata, high-grade metamorphic rocks resting 
on lower-grade rocks, and the narrownees of meta- 
morphic zones are examples of these objections. 
Load, by itself, is not enough. 

Prof. Read considers that metamorphism is not 
a function of depth. He suspects that the notion 
of the great depths of high-grade regional 
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metamorphism flourishes because of the supposed 
necessity of carrying rocks down to be meta- 
morphosed, and suggests that as an alternative 
we should consider bringing the metamorphosing 
agents up. This can take place in connexion with 
granitization and the formation of migmatites. 
Whatever be the origin of granitic magma, it has 
been demonstrated in dozens of localities that solid 
rocks have been converted into rocks of granitio 
character. In the production’ of such migmatites, 
replacement must be the essential process, and it 
is reasonable to believe that during this replace- 
ment there occurs an emigration of material into 
the country-rocks adjacent to the theatre of 
granitization. Around the migmatite core, there- 
fore, zones of various characters depending upon 
the localization of different presipitation-fronts are 
formed. 

One of the moat firmly established facta of meta- 
morphic geology is the close association of highest- 
grade metamorphic rocks, such as those of the 
sillimanite and cordierite zones, with migmatites. 
This association has been variously interpreted, 
but Prof. Read agrees with Barrow and others in 
seeing in it a direct causal connexion. These 
high-grade rocks, however, are but the fihal stages 
in the progressive series of zones which supply the 
common types of regionally metamorphosed rocks. 
It seems reasonable to suggest, therefore, that 
regional metamorphism as a whole is genetically 
related to igneous activity of some kind. Out 
from the central theatre of granitization there pass 
waves of metasomatizing solutions, changing in 
composition and in temperature as they become 
more distant from the core and promoting thereby 
the formétion of zones of metamorphiam about it. 
Relief is obtained in the outer and cooler zones 
by shearing, in the inner and hotter zones by 
internal reconstructions. Such a metasomatio 
metamorphism accounts for the superposition 
of high-grade on low-grade rooks, for the preserva- 
tion of original textures, for the coincidence of 
achistosity and bedding, for the changes in chemical 
composition of the progressive zones and so forth. 

Prof. Read’s conclusion, which is offered for 
discussion, is that all rock transformations may be 
classed into two groups, those of dislocation- 
metamorphism associated with dislocations of 
the crust, and those of regional and thermal 
metamorphiam, associated with igneous activity. 





PERSPECTIVES IN EVOLUTION 
"[ HERE are some general problems regarding 
life and evolution which are best compre- 
hended by analysis of long-range views of existence 
upon the earth. Some of these problems were 
restated in the light of recent knowledge by Prof. 
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James Ritchie in his address to Section D 
(Zoology). 

Investigation of the properties of living things 
has led to modification of the extreme mechanistic 
and vitalistic views of life and has gone far in 
reducing ita mystery to terms of physics and chem- 
istry. Theories of the cell as an electromagnetic 
unit and of life as the dynamio equilibrium between 
such units, or of life and the cell as originating in 
an etherial vortex are leas convincing than the 
researches which show that certain activities of 
cells conform almost perfectly to the laws of - 
osmotic systems, to Donnan’s membrane equiti- 
brium, and to catalytic action brought about by 
enzymes. None of these interpretations, however, 
reaches the ultimate secret of life, the quality of 
which is apparent in a perspective of evolutionary 
processes. 

Living organisms have assorted and aggregated 
vast deposits of calcareous and siliceous ooze from 
the dilute solutions of the ocean, and have gathered 
great formations of coal and peat from the tenuous 
stores of carbon dioxide in the atmosphere. This is 
something quite different from the physical fate of 
gases or solutions, which normally progress towards 
maximum dispersal of their particles. Moreover, 
the evolution of life iteelf, from simple to more 
complex, is an increase in orderly arrangement 
apparently opposed to the thermodynamical law of 
increasing randomness. From this point of view 
the characteristic of livingness is that it appears 
temporarily to hold up or withstand the physical 
course of degradation of matter, if it does not 
actually reverse it, through ita power of trading 
with the environment so that it can build up stores 
of high potential energy from materials of lower 
potential. 

Another notable development which must in- 
fluence evolutionary thought is the lengthening 
perspective of life upon the earth. Newer and 
consistent information about the age of geological 
formations based upon the break-up of radioactive 
minerals in rooks emphasizes generally and in 
detail the stability of living organisms and the 
alowness with which evolution has taken place. 
It emphasizes still more the significance of man 
as an agent of change in the livmg world, for his 
active part in modifying life upon the earth is 
practically confined to our era and mainly to the 
last three hundred years. In that insignificant 
period he has wrought faunal changes in civilized 
lands which can be compared only with the great 
secular changes of world evolution. 

Realization of the 1,200 million years through 
which life has been evolving leads to an attempt 
to view mankind and the future of man in evolu- - 
tionary perspective. His past is insignificant in 
time; his long future is unknowable so far as 
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science is concerned. But bearing in mind the 
impetus of evolution, it is reasonable to suppose 
that in the immediate future (geologically speaking) 
his progress will be continued towards perfection 
of social life and the widening of the social idea to 
include peoples and nations as well as individuals. 
What of his long future, in the vista of a thousand 
milhon years still to come? The history of life 
upon the earth makes it seem presumptuous to 
suppose that with the coming of man evolution 
should cease or should. be tied for all time to come 
to trifling changes in brain-power or better social 
organization for mankind. It suggests that man, 
so far the greatest of the manifestations of life 
upon the earth, may be no more than a stage in 
life's progrees and a milestone upon the path of 
evolution towards a greater future. 


as 


METHOD IN GEOGRAPHY 

ME A. STEVENS points out in his presi- 

dential addrees to Section E (Geography) 
that during the last thirty-five years, it has been 
customary -in geographical writing to pay some 
sort of service to the concept of natural geographical 
regions as distinguished from the ‘political’ 
divisions of the earth formerly in use. Immaturity 
of thought is indicated by the terms in use: 
natural (physical) region, economic region, human- 
use region. It arises from the inclination to see 
the matter of geography as a duality and its 
method as synthesis or integration. Fertile scien- 
tific work, the definite emancipation from scholas- 
ticism of modern intellectual processes, has 
depended on confining each branch of study to a 
single material category, and this problem has not 
been solved in the oase of geography. Neither 
synthesis nor integration is possible where the 
factors and oonditioning circumstances are too 
complex and difficult fully to be enumerated, let 
alone evaluated, as they are in the field with which 
geography attempts to deal. As to method, the 
subject must limit itself to the analytic: further 
examination of the natural region concept should 
contribute to the definition of its matter. 

The natural region must be defined with regard 
to neither the physical nor the human or economic 
severally, but to both in symbiosis, in natural 
synthesis. The natural geographical region is the 
organized or living region. Organization depends 
on occupation by man and the development of 4 
system of communications the functiond of which 
are analogous to those of both the circulatory and 
the nervous systems of living organisms. The 
. functioning of such regions with special reference 
to space is the study proper to geography, as that 
proper to history is such functioning in time (or 
sequence). Space and time may not fundamentally 
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be independent variables, but they may be made 
the basis of partial differentiation. There ia the 
story of the evolution of communications from the 
porter to the aeroplane, from the smoke signal to 
the radio. There is also the question as to how 
precisely communications have managed space. 
Organized regions have their ontogeneses. At 
a given time s region may be saturated and its 
development mature, as, some time in the past 
century and a half, ocourred in Western Europe ; 
or it may be undersaturated and juvenile as is the 
New World to-day. Until a certain degree of 
maturity has been attained, the region cannot be 
defined in detail. The conditions for saturation 
depend on the state of economic development. 
The .msjor natural geographical regions of 
Europe are the European countries. A geography 
of Europe not based on the characteristio European. 
phenomenon of the nation-State is absurd. Spati- 
ally these regions are quite out of proportion to 


- modern possibilities of communication, the means 


of organization and cohesion. 





RATES AND TAXES 


ROF. H. O. MEREDITH’S address to Section F 

(Economics) entitled “Rates and Taxes” is 

a plea for more serious consideration of the distri- 

bution of the tax burden through society in view 

of probable increase in the ratio of publio to private 
diture. 

It is alleged that while the policy of lasssez- 
faire, aa understood by the Victorians, has 
been abandoned, we have failed to develop a 
financial practice comparable in logical coherence 
with that of Gladstone. In consequence, our 
finance is more and more passive and leas and leas 
capable of advance in good time on constructive 
lines. “Instead of grasping our nettles, we wait 
until we are stung”. Defect of intelligible principles 
is illustrated by the case of income tax abate- 
ments in respect of children, and the policy of 
derating ; and the question is ultimately posed 
of whether any of our existing sources of revenue 
are really satisfactory with the exception of inoome 
tax and sur-tax and the duties levied on property 
pessing at death. The case against indirect taxes 
upon commodities and the local rates is argued 
at oonsiderable length, attention being directed 
particularly to the sinister influences which have 
in the past promoted indirect as opposed to direct 
taxation. The arguments in favour of these sources 
of revenue are also examined and the conolusion is 
reached that little, if any, force is attached to any 
of them here and now, whatever may be or have 
been the case in other countries or at other times. 
Special attention is directed to the disputable 
character of the widely held opinion that virtuous 
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conduct may found a valid claim to exemption 
from taxation and vicious conduct establish a 
case for pecuniary penalty. 

Finally it is claimed that these methods of 
raising revenue must inevitably, under modern 
conditions, distribute the burden of taxation partly 
in an indiscriminate and partly in æ clearly 
noxious way. In its concluding section the 
addrees propounds the theses that taxation 
ought to be felt and that every citizen In a oom- 
munity ought to pay and know that he is paying 
at least some minimum oontribution to the 
expenses of the State. 





THE FUTURE OF FLYING 

“| presidential address to Section G 

(Engineering) provides each year an oppor- 
tunity for a survey of some aspect of engineering 
science which happens to be of especial importance 
at the time it is given. The subject chosen by 
Mr. Wimperis is “The Future of Flying”. Of ite 
importance at the present time there oan be no 
doubt. Aviation is surveyed by the public with 
a tempered pride; pride it is true in man’s 
achievement, but apprehension as to the use 
which is being made of it. 

The aspiration towards winged fight was 
expressed with wisdom when, more than two 
thousand years ago, the Psalmist avowed his 
longing for “wings likea dove”. Mankind possesses 
the power of flight—a marvellous scientific and 
technical triumph ; but brilliant as was the work 
of the pioneers, the crown of achievement cannot 
be regarded as won until mankind sees that the 
wings gained are indeed the wings of a dove, not 
those of a bird of prey. Every new invention has ite 
warlike use as well as ita peaceful purpose, and each 
has challenged men’s wits to ensure that good, 
rather than harm, shall result from the new 
discovery. To bend the newest invention of all, 
the conquest of the air, to the service of mankind 
is now his great task. In it, success is essential 
lest we presently find that it is the air that has 
conquered mankind rather than mankind the 
air. 

That the cleaning up of the aerodynamic struc- 
ture would carry aircraft performance much 
further than had hitherto been realized was first 
pointed ont, little more than ten years ago, by 
Prof. B. M. Jones of. Cambridge. This required 
that all excrescences should be removed, and of 
these some of the worst were then the inter- 
plane struts and wires. When that had been 
achieved it was realized that much of the equip- 
ment hitherto carried externally, especially in 
military types, must be put inside, and with that 
attained, after a severe struggle, there arrived the 
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modern streamlined aeroplane with its under- 
carriage, and even ita tail wheel retractable into 
the body of the structure. 

As a consequence the speeds of military aircraft 
are now in exoess of 400 m.p.h. and will rise to 
500 and possibly even 600m ph. But civil aircraft 
rarely go faster than 250 m.p.h., and it is doubtful 
whether it is economically advantageous to have 
even 60 high a speed as that. This at once makes 
a great difference between the two types. More- 
over, the oomfort and space needed for civil 
transport tend to produce a design of body which 
does not in the least resemble military require- 
ments, and in so far as the civil types, in their 
really large sizes, oome more and more to take the 
flying boat form, so are they the less like military 


In Mr. Wimperis’s view there will be no reason, 
once the international situation has cleared, why 
there should not be an agreed limitation, in respect 
of numbers or tonnage, of bombing aircraft— 
leaving the interceptor fighters entirely aside. It 
would be but cautious to agree on a limit to the 


‘speed of civil types; but as this would merely 


confirm what economic requirements would them- 
selves require, it need be no hardship to anyone ; 
excessively high speeds for civil types do not pay, 
are much more dangerous to passengers, are much 
more noisy to everyone, and need extravagant 
air porte. 


ed 


SCOPE AND LIMITATIONS OF PHYSICAL 
ANTHROPOLOGY 


ANTHROPOLOGY spreads ita domain over 
unusually wide fields of scientific inquiry, 


‘and it is becoming increasingly impossible for the 


representatives of the different branches of the 
subject to maintain intelligent contact with each 
other and to judge of the validity of the evidence 
which is presented in branches other than their 
own. In his presidential address to Section H 
(Anthropology), Prof. W. E. Le Gros Clark dis- 
cusses the present position of physical anthropology 
and ita future prospects. 

Intensive studies in comparative anatomy have 
established broadly the relation of man to the 
lower primates; but evidence of this nature is 
necessarily limited since it is often impossible to 
assess the relative taxonomic value of different 
anatomical or physiological characters The ex- 
tension of our knowledge of the zoological status 
of man must now await the accumulation of 
paleontological date. The existing palsontological 
evidence of the origin of man is briefly reviewed, 
and stress is laid on the difficulties of interpretation 
when only fragmentary fossil remains are available 
for study. Physical anthropologists in the past 
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have been somewhat too confident in the general 
inferences which they have drawn from such 
scanty evidence, and erroneous conclusions have 
frequently been based on an inadequate apprecia- 
tion of the great range of variability in fosail and 
recent man. It is much more difficult than is 
generally supposed to draw even simple con- 
clusions, such as those regarding sex and race, from 
the study of the skeleton alone. 

The validity of taxonomic characters m the 
study of racial differentiation demands a careful 
study, and it is necessary that anthropologists 
should make more detailed inquiries into the 
genetic basis of the characters which they commonly 
use. ‘There is evidence that even the shape of 
the skull is susceptible to nutritional and other 
environmental influences. Craniometrical evidence 
is further complicated by the possibility of parallel 
mutations, a phenomenon which is well known to 
occur with other physical traita. Consequently, 
craniometrical resemblances do not necessarily 
indicate correspondingly close genetic affinities. 
It is necessary to endorse the criticism of Prof. 
R. A. Fisher that, for the study of racial problems, 
physical anthropologists might more profitably 
direct their attention to living populations rather 
than rely on skeletal material, which too often 
is unsatisfactory and inadequate. . l 

Apart from palæontology, it may be doubted 
whether physical anthropology as a historical 
science is likely to advance our knowledge of racial 
origins and racial differentiation very much beyond 
ita present state with the techniques now commonly 
used. On the other hand, there are many profitable 
lines of inquiry which are waiting to be explored 
in other fields of physical anthropology. Many 
biological sciences have passed or are passing 
through what may be termed the ‘museum stage’ 
of their development, a stage involving the 
collection of material in the laboratory, ita detailed 
examination and classification, and the interprete- 
tion of the facts which it presents in the form of 
general hypotheses. To complete its natural 
metamorphosis, physical anthropology should also 
now be emerging frcm the museum stage and 
developing along experimental lines or along the 
lines of active observation in the field. 

The study of the bodily changes which man has 
undergone in the past gives a clue to the nature 
and extent of the changes which may be antici- 
pated in the future. But what is far more 
important for the same purpose is the study of 
man as he is to-day. Sociological problems are 
becoming more ard more forced on our attention 
which demand for their solution a oonscious 
control of processes which have hitherto been 
left to chance. The improvement of health 
and physique and their relation to nutritional 
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and climatic factora, the relative importance of 
hereditary factors in determining the distribution 
of physical characters. the results of the hybridiza- 
tion of differant racial types, the effecte on physical 
type of the redistribution of the populations of 
the world, the relation of changes in the repro- 
ductive rate to human variability and the com- 
position of regional populations, all these are 
practical problems which can be approached 
systematically and scientifically only if we have 
adequate data regarding the physical nature of 
man in the conditions under which he now lives. 

There is little doubt that the physical anthro- 
pologist of the future must be essentially a field- 
worker if he is going to develop his subject along 
progressive lines. Sinoe, also, physical anthropology 
is one of the biological sciences, he must be a man 
of sound general biological training if he is to 
acquire & real insight into the problems which are 
set for him. 

The science of physioal anthropology has already 
contributed much to the study of the past history 
of the human species. By the study of modern 
populations it has a still more important fonction 
to fulfil, namely, the accumulation of data on the 
baais of which it will be possible in some measure 
to control the destiny of mankind. 


Tur ASSESSMENT OF PHYSICAL FITNESS 


el the House of Commons on Thursday, July 20, 

1939, the Prime Minister said, “I am present- 
ing & very serious argument. What is going to 
be the result of this increased expectation of life, 
coupled with the diminution in the bisth-rate, 
which is going on at the same time? In 1931 
the number of persons of 65 years and over was, 
in proportion to the number of people between 
15 and 65—the earning age—as 11 to 100. In 
1955 that will have risen to 16 to 100 and in 
1975 to 20 to 100. It may be said that that is a 
long way off and we shall not know anything about 
it, but surely we ought, if we have a proper sense 
of responsibility, to consider what is going to be 
the effect on the next generation of anything that 
we may be doing to-day. The implication of the 
figures have given is this: That as time goes on 
there will be an increasing proportion of the 
population who will be eligible for pensions and 
to whom pensions will have to be paid, and there 
will be a decreasing proportion of the population 
who will be earning wages and therefore able to 
make contributions to pay them.” 

In 1930, after the Contributory Pensions Act 
was passed, the oost to the Exchequer was 
£46,000,000. The estimates for the current year 
showed a charge of £69,000,000, and in the course 
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of the next forty years the estimated annual cost 
will rise to £115,000,000 at the present rates of 
payment, 

To blacken the picture still further, the only 
grade of the population that has a high birth-rate 
is the lowest in the social, economic and biological 
scale. It is therefore of importance to have some 
means of carrying out an audit of the physical 
fitnes of the population so as to ensure a rational 
moans of raising the general level of fitness. 

Methods of assessing” fitneas are olgssified as 
somatometric, physiological and psychological. In 
his presidential address to Section I (Physiology), 
Prof. D. Burns reviewed the various indexes of 
fitness in general use and dealt with their validity. 
He restricted his discussion to the testing of 
subjects apparently healthy from the alinical 
point of view. | 

Somatometric assessment per se is of very little 
use as fitness is functional, depending not so much 
on the structure of the body as on the way it 
works, and on the speed and socurascy of the 
various correlations involved in action; and on 
the determination of the subject to do his best. 
Tests of cardio-vascular efficiency combined with 
some form of ‘stunt’ test may be oonsidered 
reliable indexes of fitness. . 


renmiecerennnnememetinioneneiimemernenineite 


MEASUREMENT IN PSYCHOLOGY 


ie his presidential address to Section J (Psycho- 

logy), Mr. R. J. Bartlett deals with measure- 
ment in psychology. In using the measurements 
of physica to evaluate the objective producta of 
mental activity, psychology finds as an essential 
feature of its data a scatter which makes statistical 
treatment of that data necessary. No progress 
could have been made without acoepting what Dr. 
Darwin, last year, in his presidential address to 
Section A, called “the fuzziness inherent in 
absolutely all facts of the world”. 

Intensity is a characteristic of sensory experience 
which has occasioned controversy that still leaves 
divided the committee of Sections A and J set up 
in 1932 “to consider and report upon the possibility 
of Quantitative Estimates of Sensory Events”. 
Apparently much of the difficulty arises from 
confusion of two sources of ‘error’. Sensitivity, in 
ita true sense is a ‘scatter error’, would seem to be 
slightly superior to the demands of the Weber 
- ratio, AJJI, and is not subject to decrease with 
extreme stimuli. The rapid increase in the Weber 
ratio, a8 ordinarily determined, is due to a ‘constant 
error’, dependent on a memory factor and causing 
regression towards accustomed values. 

After a review of experimental investigations of 
reaction times, bodily and mental work, and the 
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physiological concomitants of emotional-constionsl 
experience, in which the methods and measure- 
ments used are those of physics and physiology, 
measurements peculiar to peychology are considered. 
In 1924 a Board of Education report on ‘‘Psaycho- 
logical Teste of Kducable Capacity” concluded that 
intelligence testa were of value. The original 54 
‘manifold and heterogeneous’ testa of Binet, 
compiled in 1905 for the diagnosis of mental 
deficiency, have become, in the 1937 revision of 
Terman and Merrill, two seta of 129 testa each, 
covering mental ages from 2 years to 22 years 
10 months and measuring intelligence quotients 
up to 170 for children and 152 for adulta. 

Spearman’s great oontribution to work on 
intelligence was the introduction of methods of 
correlation to establish the value of testa. From 
his work he educed the two factor theory and 
tetrad criterion—a mathematical method of general 
application. , 

Work of the Industrial Health Research Board, 
the National Institute of Industrial Psyahology 
and other research has given tests for abilities and 
skills of value in industry and for particular dis- 
abilities that unfit for certain occupations. These, 
as teste for vocational guidance and selection, are 
being used with increasing frequency. : 

There follows the measurement of personal 
attitudes and interests, as in the case of Thurstone 
and Chave’s ‘attitude to the Church scale’, which 
enables a person’s attitude to be assessed in a 
scale ranging from enthusiastic support to bitter 
antagoniam. Similar methods have given social 
maturity scales and enabled a start to be made 
with the measurement of temperament and 
character characteristics. 

Steady progress made, from measurement of 
sensory discrimination, through measurement of 
intelligence and measurement of abilities and akills, 
to measurement of attitudes and interests and 
measurement of temperament and character traits, 
justifies psychologists in expecting yet greater 
achievements and in not being unduly disturbed 
by the criticiams of those who continue to hold, 
with Malebranche, Leibniz and Kant, that psycho 
logical data contain nothing ‘that can properly be 
called measurement’. 


INTERPRETATION OF PLANT STRUCTURE 


pror D. THODAY, in his præidential address 
to Section K (Botany), traces the change of 
outlook in plant anatomy from the adaptational 
and the phyletic to the causal and developmental. 

Using xerophytes as example, he shows how 
difficult it is to assess the functional effects of 
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structural features with exactitude. Xerophytes 
co-existing in the same habitat vary greatly in 
the efficiency of their structural provision for con- 
trolling the loss of water and are not as a class 
characterized by low rates of transpiration. Con- 
trary to teleological expectation, stomatal fre- 
quency is higher in plants growing in exposed 
places ; it is affected by the degree of expansion 
of leaves, under different conditions, after the 
stomata have been initiated. Correlations between 
vascular tissue in leaf and stem, too, require a 
causal rather than a functional interpretation and 
point to the influence of one part upon another 
during development. The discovery of hormones 
in plante, especially of auxins, which among other 
effects stimulate cambial activity, justify such an 
interpretation of structural correlations. 

Phyletic studies have had only limited success 
in the tracing of phylogenies, but have revealed 
numerous instances of parallel evolution. These 
direct attention to the nature of major changes, 
which do not present the hapharard appearance 
of those which cytology has revealed. It is suggested 
that, from the lowest chemical plane upwards, the 
important factors were inherent probability of 
particular changes, and selection of harmonious 
changes, in dynamic systems. The study of develop- 
ment from a causal point of view may therefore 
throw light on the nature of the major changes in 
evolution. The material for comparative morpho- 
logy consists, not of three-dimensional, but of four- 
dimensional patterns. 

Prof. Thoday then approaches seedling structure 
from a causal point of view. He suggests that the 
shoot and root apices, as organizing centres, 
determine between them the vascular structure 
of the hypocotyl, the variations observed reflecting 
different degrees of dominance and extent of in- 
fluence of one or the other, in different species 
and at different phases of development. The 
number of strands of procambium reflects the 
early influence of the cotyledons, sometimes also 
of the plumule. Exarch protoxylem, with flanking 
strands of phloem, reflect the influenoe of the root, 
and represent the smallest symmetrical arc- 
segment of the repetitive root-pattern. Subsequent 
centrifugal development of xylem shows the in- 
creasing influence of the shoot. Adventitious roots, 
especially polyarch roota of Monocotyledons, and 
the successful culture of excised root-tips, show 
that the root apex is self-determining as regards 
ita structural pattern. In dicotyledons, however, 
no secondary growth is initiated apart from the 
shoot. 

Williams’s experiments with rhizophores of 
Selaginella show that hormones may throw light 
on morphological problems. While, however, hor- 
mones may be agents in the correlation of develop- 
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ment, they do not acoount for the processes that 
are correlated.’ By reference to the development 
of the adhesive diak and haustorium of Viscum 
album, Prof. Thoday emphasizes that differentia- 
tion consists in the active response of living cells 
to various influences, which in this example are 
largely oxternal, but in ordinary plant organs are 
mostly internal. Inheritance of structure is thus 
inheritance of behaviour patterns, the subtlety of 
which transcends our present conceptions of 
chemical or structural change in chromosomes. 


EDUCATION FOR INDUSTRY 


| his presidential address to Section L (Educa- 

tion) Dr. A. P. M. Fleming directa attention 
to the vital part which the manufacturing in- 
dustries play in the economic life of the nation, 
and points out that the well-being of theese in- 
dustries depends on the personnel engaged in them, 
so that the education and training of this personnel 
is a matter of great national concern. 

The function of industry is to transform raw 
materials into useful commodities, and in both the 
social and economic sense it is the manufacturer’s 
responsibility to the State to effect this conversion 
with the minimum of waste of time, effort and 
materials. 

Industry is never statio and particularly is 
influenced by the continual accession of new 
scientific knowledge. Hence there must be similar 
mobility as regards the outlook on industrial 
education. ~ 

The educstion of industrial personnel is oon- 
sidered in relation to two main groups of employees 
—manual and non-manual workers—and embraces 
entrants from all educational levels from the 
elementary school to the university. 

In progressive manufacturing concerns it is 
becoming increasingly the practice—and this 
applies to all grades of personnel—to seek entrants 
who have received an appropriate education in 
fundamentals and to provide the required 

training during the early years of 
employment. ‘This practice applies equally to 
skilled artisans, foremen, supervisors, draughtamen, 
designers, salesmen, research workers and those 
who eventually attain the highest executive 
positions. 

The industrial education of the future must 
envisage the continual addition of new scientific 
knowledge, which is the basis of all industrial pro- 
gress and particularly the development of entirely 
new industries. 

The increasing mechanization of industrial pro- 
cesses and the tendency to reduce hours of labour 
should enable technical instruction to be given in 
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the daytime and thus eliminate part-time evening 
technical study, leaving leisure for cultural pur- 
suits and opportunities for increasing physical 
fitness. 

At present the facilities for imparting practical 
instruction within industry are by no means fully 
utilized, and there is need in this respect for greater 
co-operation between industrial concerns. The 
practical training of industrial personnel is a 
national service to be conducted irrespective of 
any narrow commercial considerations. 

The raising of the school-leaving age will have 
the effect of rendering practical training more 
intensive and will bring into prominence the 
question of the length of time really required for 
the effective practical training of every type of 
industrial personnel. Greater oo-operation is 
needed between industry and education in the 
matter of providing adequate teaching staffs, 
notably in connexion with the technical institutions 
and universities. Post-advanced courses will, to an 
increasing extent, bridge the gap between the 
adoption by industry of newly developed scientific 
processes and the availability of knowledge of such 
processes in text-books used for the more oon- 
' ventional teaching courses. The extension of 
scholarships and fellowships to industrial students 
is desirable, especially those of such character as 
lead from general education to actual employment 
in a job after university education has been com- 
pleted. 

Though the importance of education and train- 
ing of an industrial character is stressed, it is 
appreciated that all education must be liberal, and 
even to meet the urgent needs of industry no 
technic&l specialization should be permitted which 
excludes the possibility of time being devoted to 
broadening the mind in both the mental and the 
social sense. 


a rr itt tt 


SCIENCE AND AGRICULTURE 


IR THOMAS MIDDLETON, who takes as the 
" subject of his addreas to Section M (Agri- 
culture) “The Farmer’s Position and the Scientific 
Worker’s Programme’’, refers to the well-known 
motto of the Royal Agricultural Society of 
England, “Practice with Science’, and contrasts 
the fortunes of the farmer and the scientific worker 
a century after the motto was adopted. The 
progreses made by science would cause astonish- 
ment to those who chose the motto ; the condition 
of agriculture would disappoint their hopes. 
Agrioulture’s achievements were then judged by 
the capacity of the country to maintain ite people, 
and the soils of Great Britain supported about 
seventeen millions. To-day, although no doubt 
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the quality of our farm produce has improved. 
our soils support some fourteen millions only. 
Moreover, as is generally known, the difficulties 
of farmers are so great that even in a year when 
Parliament has been greatly pressed. for time and 
the Exchequer for money, much time has been 
given to the discussion of agricultural matters and 
some money has been spared for assisting the 
farmer. Aid has been called for since, in the post- 
War years, rising costs, low wholesale prices and 
uncertain marketa have depleted the farmer’s 
resources to an extent that makes the requisite 
treatment of the soil impracticable. 

References are made to the incomes of arable 
farmers in north-east Scotland and eastern England 
which show that, when a moderate interest is paid 
on capital, the farmer’s earnings in recent years 
have approximated to the wages earned by cow- 
men and shepherds. In the United States in the 
early thirties the farmer’s earnings did not equal 
those of his hired men, and similar conditions were 
faced by farmers in other countries, such as Canada, 
Holland and Denmark. Poverty among peasants 
and agricultural labourers has been widespread. 
A Committee of the International Labour Office 
has recently shown that in twenty-three countries 
studied by it an improvement in the oondition 
of land workers was urgently called for. 

The reasons for the meagre reward of those 
engaged in the production of man’s primary need 
are discussed; some are due to the produoer’s 
fellow-countrymen, others to the farmer himself. 
The nature of the farmer’s calling is such that he 
finds it impossible to equate supply to demand. 
Thus, as a competitor in the food market, he 
ocoupies a weak place and is compelled to accept 
as remuneration for his work what is left over 
after others in the food industries have secured a 
margin which satisfies them. 

In the second part of his address Sir Thomas 
Middleton alludes to the increase in the financial 
resources of scientiflo workers in agriculture and 
claims that this increase is justified because of the 
value of the work to the nation. The fact that 
marketa may be over-supplied, though unfortunate 
for the farmer, benefits the publio. 

In the United States, where surplus commodities 
created great difficulties for the administration, 
there was no limitation of scientific work because 
of surfeited marketa ; on the contrary, all available 
scientific assistance was enlisted in an endeavour 
to recover from the recent depression. A similar 
lead has been given by our own forefathers. When, 
in 1839, Britain had passed through difficulties as 
great as those recently encountered in the United 
States, the agricultural leaders of the day took 
“Practice with Scienve’”’ for their motto. Since 
science is incomparably better qualifled to help 
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and farmers are far more ready to seek ita aid 
than before, we have now, in facing an uncertain 
future, reason to do so with the courage, as with 
the motto, of our ancestors of 1839. 

After a brief reference to investigations in pro- 
grees at some of our agricultural institutions, the 
subject of food supply in war is discussed. The 
coming of the aeroplane calls for changes in 
Engtish farming which would enable food pro- 
duction to be increased rapidly should war break 
out. Attention is directed to the ease with which 
production was increased in Scot’and in 1917 and 
1918 as compared with the very great effort 
required in England, and it is argued that many 
English farmers, who now keep their land perm- 
anently under grass, should adopt the Scottish 
system of the temporary ley. The principal change 
desirable in English methods is thus the change 
for which Sir George Stapledon argued so strongly 
in his addreas to Section M at last year’s meeting 
of the Association. It is a change which, super- 
ficially, would appear to be easy. In fact it 
presenta many difficulties which call for careful 
study, and study from different pointa of view. 
Scientific workers in framing their programmes 
should ask themselves how best they may con- 
tribute to s solution of this problem and thereby 
enable agriculturists to increase food production 
rapidly should the need arise. 

Although all our usual foods would demand 
attention, the chief effort in war would be to 
secure an increase of energy-supplying food. At 
the present time about 70 per cent of our energy 
supply is imported. Experience in 1914-18 
suggests that, farmed as Britain now is, it would 
be difficult in war to provide more than 35 per 
oent of our requirements. This was the percentage 
which the United Kingdom raised at home in the 
years 1909-13. In 1918, favoured by the season, 
the figure was raised to 42 per cent, but since that 
year the area under grass in Great Britain has 
Increased by nearly four million acres, and land 
under grass is unlikely to provide even one-fifth 
of the human food produced by cultivated land 
under cereals and potatoes. 

The duration of wars cannot be predicted, nor 
can we forecast the effect on sea-borne supplies ; 
we should not rely on storage and shipping to 


supply as much as 65 per cent of the food we should | 


need in a prolonged war. The food production 
campaign of the future may be required to aim 
at a six months’ supply. Britain now bas about 
17 million acres under permanent grass; if on 
four to five million acres of the most suitable land 
temporary were to replace permanent grass, BO 8&8 
to increase the area, of arable land to about 16} 
million acres (the area of fifty years ago) and the 
fertility of this arable land was maintained at a 
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satisfactory level, the production of 50 per cent of 
our food in war should not prove to be beyond 
the combined efforts of our farmers and scientific 
workers. 


Se taaRIRALARAMBIAAARARADOREERERAARaRARAE 


LOCAL SCIENTIFIC SOCIETIES AND 
THE COMMUNITY 


Po H. L. HAWKINS, in his presidential 
address to the Conference of Delegates of 
Corresponding Societies, emphasizes the oppor- 
tunities for team-work that these societies afford. 
While the society should not become too parochial 
in ita interests, nor lapse into a picnic-club, ite 
local and social aspecte are both easential to ite 
success. Interest, not erudition, should be the 
criterion of membership. 

Much useful work in natural history depends 
on observation, ao that topics accessible to the 
majority of members will give most satisfaction. 
A society in a coastal town can study marine 
conditions that would be outside the scope of 
one located in a midland city. 

Every local society should control the mania for 
collecting. Great advances in this respect can be 
recorded ; rarities are rarely exterminated to-day 
in the name of science. But some people still 
need reminding that it is oriminal to celebrate 
a meeting with a long-sought friend by dragging 
home his corpee. 

Collecting specimens, living or inanimate, dissoai- 
ates them from their environment. Specimens 
become curioatties of little value without partiou- 
lars of the circumstances of their occurrence. For 
inanimate objecta the collector can, if trained to 
observe, record all the features of their environ- 
ment that are likely to be significant ; but where 
living things are concerned, an individual cannot 
deal with all the factors that may have influenced 
their occurrence. The arrival of a migratory bird 
may be controlled by the appearance of a particular 
insect, and this may depend on the growth of 
some plant the development of which may have 
been affected by the weather of the previous season. 
Here is the opportanity for team-work. 

Local scientific societies have a splendid 
opportunity for compiling statistics of transient 
phenomena. Every recurrent seasonal event in- 
vites, and should receive, accurate observation and 
& permanent record. Each society should encourage 
its membera to keep statistios on all such topics. 
Large-scale maps for plotting localities, and a card- 
index for the records, and perhaps a retired business- 
man to keep order, would soon provide a mine 
of information packed with unsuspected wealth 

This suggestion may be thought to be concerned 
more with the relation of a scientific society to 
science than with ita reaction on the community. 
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Such a view is not only narrow, but also out of 
date. Prophecy is based on knowledge of past 
history. The statistics suggested above are the 
raw material of prophecy. If such truly natural 
history of a few decades were available, many of 
the problems that confront every farmer, and so 
every consumer, would meet at least partial 
solution. 

In these critical times, statistics of the natural 
resources of the country are being eagerly compiled. 
There could be no better compilers than local 
residents tramed to observe facts and to tabulate 
them methodically. Many of the problems involve 
elaborate technical study ; but their fundamental 
aspects are within the capacity of any reliable 
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observer. All who love their country oan find here 
valuable and congenial work for which the need 
is urgent. 

The number of people in any district likely to 
join, and work with, a scientific society is small. 
But the study of natural or human history should 
develop a philosophical outlook that can supply a 
tonic for the world, and mitigate the attacks of 
the flesh and the devil. The mere existence of a 
body of people that declares ita Interest in matters 
bigger than political squabbles, preferring wider 
vistas than those of the daily headline, should 
ensure a nucleus of stability in the quicksands of 
suspicion and opportuniam where civilization is 
floundering. 
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| in their bearing on the study and classification of. 
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meeting in an east-Midland town, when the question 
of dental service for expectant and nuramg mothers, 


was raised, a member declared that the husbands ` 


required treatment rather than the wives. The belief 
in the power of the caul to confer protection and 
good luck is gradually dying out, but at one time 
cauls were carried by the shore flahermen all along the 
coast of eastern England to protect them from death 
by drowning. In addition to the criminal use of 
savin and pennyroyal for abortifacient purposes, the 
legitimate employment of herbal remedies, especially 
raspberry tea, is widely spread in the eastern counties 
and north-east London for relieving the many 
inoonveniences and minor troubles of pregnancy. 


Ultra-Violet Lighting 
Mr. R. H. Foon of the Lighting Section of the 
British Thomeon-Houston Co. Ltd., has written a 
paper published in the Electrical Review for August 
25 on the use in generating stations in war-time of 
ultra-violet lighting. The whole station oould be 
bathed in ultra-violet energy and light produced 
only where needed, as, for example, on the handles 
a a emt 
doors, keyholes, tables, stairs, fire-extinguishers, etc., 
by the application to them of a dab of fluorescent 
paint or dye. Small preæ buttons should be sur- 
rounded by circles. Fuse positions can be delineated 
by outlining them, or by spotting the oarriers with 
paint on the floor. In front of every switchboard a 
line should be painted about 12 inches away. The 
shape of every obstruction near an open switchboard 
or in a control room should be delineated by floor 
lines or patches of paint. Fluorescent chalks are also 
available for writing emergency warnings. The 
waves given off by the black lampes used are of a 
definite wave-length and produce no sun-burning or 
other dangerous effecta. They are used in connexion 
with invisible fluorescent laundry marking systems 
and have been in constant operation for several years 
without a single case of ill effecte to operators. 
Ultra-violet lighting is recommended for the emer- 
gency lighting in generating stations and simular 
premises in the Home Office A.R.P. Department 
pamphlet entitled ‘War Time Lighting Restrictions 
for Industrial and Commercial Premises’. 


THs International Institute of African Languages 
and Cultures publishes in the July number of Africa 
a survey of linguistic questions relating to Africa, 
which includes a number of tasks with which the 
Institute is concerned. The issue by the Institute of 
a “Short Guide to the Recording of African Lan- 
guages” has produced resulta of no little importance 


African languages. Prof. D. Westerman has compiled 
a list of no less than thirty-one previously and little- 
known languages which have been recorded through 
ite use. This material has been sent to the Institute. 
Same will be published; the remamder, with such 
additional linguistic material as may accrue from 
time to time, will be available at the Institute for 
consultation by students. A valuable indicatién of 
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the linguistico work already done, and of the field 
still to be covered in this department of investigation 
in Negro Africa, will be afforded by a series of 
articles which is to appear in Africa. The first in 
the current Issue ia & survey by Dr. Johannes Lukas 
of Imguistic research between the Nile and Lake 
Chad. In addition to pointmg out the regions to 
which future research can most usefully be directed, 
the series. will serve as a preliminary claasification of 
African es. An interesting problem is dis- 
cussed by Prof. C. M. Doke, who deals with the 
position and relation of European and Bantu lan- 
guages m South Africa, While he admits that owing 
to political and economic factors European languages, 
and especially Engliah, are ousting Bantu, he main- 
tains that certain of the Bantu languages will persist 
for their cultural value in literary development and 
their private, family, and devotional use. Other 
contributions to this issue of Africa deal with 
indigenous literature, the study of intonation and of 
phonetics, and the facilities for the study of African 
languages in Great Britain, on the Continent and in 
South Africa. Consideration of the relation between 
language study and anthropology is reserved for 
future consideration. 


Why Smallpox? 

Iy an editorial so entitled in Public Health Reports 
of June 28, it is stated that the United States leads 
all the other nations m the world except India m 
the number of smallpox cases reported in 19387, when 
there were 11,673 cases in that country. In 1938 
the disease was more prevalent than it has been 
during the past five years, the number of oases being 
approximately 15,000. Im 1986, according to the 
Health Sectaon of the League of Nations, England 
and Wales, with a population of 40,889,000, reported 
only 12 cages. France, with 41,906,000 Inhabitants, 
reported 278 cases, and Germany with a population 
of 67,846,000 had no cases. Some of the States in 
the Union have had no smallpox for several years. 
New Jersey, for example, with a populatian of about 
4,400,000, has not had a case for more than seven 
years, while the States of North Dakota, South 
Dakota, Montana, Idaho, Oregon, Wyoming and 
Utah, with a combined population leas than that of 
New Jersey, reported a total of more than 12,000 
cases during the same period. The persistence of 
smallpox in the United States is simply due to 
neglect of vaccination, the explanation though not 
excuse for this being the comparative mildnees of the 
disease in recent years and the reduced imaidence 
compared with fifteen or twenty years ago. The 
possibility of the malignant type developing from 
the mild type is a disputed question, but there is 
always the possibility of the malignant type being 
introduced from foreign countries, especially in these 
days of air travel. 

Olfactory Electricity 
Ir is stated m the Beama Journal of July that 


electricity is now being used to measure a smell. 
Various electrical devices are used in everyday work 


to make measurements in the domain of sight, touch 


~ 
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and hearing and in some cases high accuracy can be 
obtained. We feel sure that if demand for a practical 
application of this device is sufficiently great it will 
develop mto new applications just as photometry, 
telephony and television have developed. The first 
application is to measure leakage fram gas mains. 
In this case a anout or ‘trunk’ is constructed of such 
a shape that it can conveniently be poked mto 
crevices along the gas mains. The operator preases 
& button and if there is a leak a sample of the gas 
is inhaled quickly into a test chamber, where it 


flows over an electrically heated platinum wire and 


registers on the meter the percentage of gas present. 
We are told that the electric device can do something 


“which the human nose cannot always do. It can 
tell mfallibly the difference between town’s gas and 
sewer gas. j 


U.S. Industrial Research Laboratories 

A sıxra edition has recently been issued of the 
valuable list prepared by the National Research 
Council of the Industrial Research Laboratories of 
the United States (Washington, D.C.: National 
Research Council. Pp. 270. Paper cover, 2.50 
dollars ; cloth, 8 dollars). It consista of an alpha- 
betical directory of commercial companies in the 
United States which mamtam research laboratories, 
and is compiled from information obtained in each 
case from the director of research of the laboratory 
concerned. In asking for this mformation, it was 
pomted out that laboratories concerned merely with 
routine testing should not be included, but it was 
left to the director of research to decide whether his 
laboratory came within this category or whether it 
could be said to conduct research. The present list 
comprises no leas than 1,769 entries, each of which 
gives such data as officers-in-charge, addrees, fields 
of science or engineering represented, research 
activities, publications, co-operative research sup- 
ported and number of personnel. Federal, State and 
municipal laboratories are not included, except the 
National Bureau of Standards, while those in educa- 
tional institutions have been omitted unless they are 
directly supported by industry. Four indexes are 
provided : serial publications ; geographical distribu- 
tion ; principal personnel; and subjects of research. 


Spectrochimica Acta 

Is May, Messrs. Springer of Berlin published the 
first number of Spectrochimica Acta, which is to be 
devoted to research in the domam of chemical 
spectral analysis (see NATURE, 143, 468; 1939). The 
first number has 92 pages, 17 cm. x 25-5 om., 82 of 
which are devoted to papers on changes of intensities 
in spectra of aluminium alloys (m German), quanti- 
tative analysis of solder, spelter, magnesium and 
aluminium alloys (in English), quantitative estima- 
tion of europium in samarium (in German), a new 
use of emission spectra in local spectro-analysia (in 
German), the use of the arc in spectro-analysis (in 
German). The remaining pages contain abstracts of 
papers published. elsewhere prepared by more than 
forty specialista. The price of the number us 8.60 
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gold marks, which at the present rate of exchange 


is about 15s. and seems unduly high. 


Land-Speed Record 

Tua water-speed record set up on August 19 by 
Sir Malcolm Campbell has quickly been followed by 
& new record for speed on land. Mr. John Cobb, of 
London, in his Railton Red Lion motor-car, at 
Bonneville Salt Flats, Utdh, is reported to have 
reached an average speed of 868-85 mp.h. over a 
measured mile, The previous record of 357-70 m.p.h. 
was set up over the same course last September by 
Captain G. E. T. Eyston. 


Dundee and District 

A NOTHWORTHY and welcome feature of the 
“Scientific Survey of Dundee and District”, prepared 
for the Dundse meeting of the British Association 
(Dundee: B.A. Reception Room. 2s.) is the inclusion 
of a new and very fine geological map of the country 
around Dundee. When it is remembered that the 
last official geological maps of most of this area date 
from last century (Angus, 1884, and East Fife, 1889) 
and that the last semi-official map was that prepared 
for the 1912 meeting of the British Association in 
Dundee, the value of the new map will be at once 
realized. The map, although not an official publica- 
tion, was prepared in the Scottish Office of H.M. 
Geological Survey, and inevitably shows many - 
changes in mapping when compared with the 1912 
edition. These changes are in the mam due to the 
revision work of the Survey officers in the Fife coal- 
flelds and to the researches of independent workers, 
as Allan, Balsillie, Cumming, and Walker. Geologista 
generally will weloome this new map. It is a pity 
that it has been bound into the volume instead of 
ingerted in a bound-in envelope. A oertain lack of 
uniformity of treatment is obvious in the natural 
sapience sections of the survey. This is due no doubt 
to lack of space, though it is very unfortunate that 
no room was found for mention of the geologista 
from Lyell, Hugh Miller, and Geikie onwards, whose 
labours have elucidated the geological problems of 
this very interesting part of Britain. 


Announcements 
THe second International Congress of Eugenics ° 


. will be held at Bucharest on September 25-80 under 


the presidency of Prof. C. I. Parhon. 


‘A Larue of instructions for the correct applica- 
tion of the Schafer method of artificial respiration has 
been issued by the Royal Life Saving Society, 
8 Bayley Street, Bedford Square, W.C.1, where it 
can be obtamed free of charge. 


Empnatum.——iIn Table 2 of the letter by Dr. L. Hahn 
and Prof. G. Hevesy entitled ““Phosphatide Exchange 
between Plaama and Organs” published in NATURA 
of July 29, p. 204, the percentage of organ phos- 
phatide synthesized by the intestinal mucosa and 
the stomach have been interchanged; they should 
read: intestinal mucosa, 10-0; stomach, 4:1. 


No. 3644, SEPT. 2, 1939. 


NATURE 


— 


LETTERS TO THE EDITORS 


The Eidstors do not hold themselves responsible for opinions 
correspond 


They cannot undertake to return, or to 


s expressed by thew correspondents. 
with the writers of, rejected manuscripts 


‘intended for this or any other part of Natuga. No notios is taken of anonymous communications, 


NOTES ON POINTS IN SONA OF THIS WHEK’S LETTERS APPHAB ON, P. 446, 


COBBESPONDENTS ABS INVITED TO ATTACH SIMILAR SUMMABIES TO THNIR COMMUNICATIONS. 


Measurement of Neutron Dose in Biological 
i ts 


ZWE! has attempted an exact comparison of 
the absorbed neutron and gamma-rey energy required 
to produce an equal increase in the mutation rate in 
Drosophila sperm. In all other cases" neutron 
intensities have been measured in arbitrary units. 
In our own case? the unit dose was that amount of 
radiation which produced 1 m.8.U./c.0. of ionization in 
a graphite chamber having an air volume in the form 
of a disk 2 om. diameter and 0-25 am. deep. Taking 
as the unit of the increment of per 
unit volume of water subjected to 1 roentgen of 
gammea-radiation, we have now estimated the factor 
by means of which our arbitrary unit may be ocon- 
verted into energy absorbed per unit masa of tissue 
in three ways : i ; 

(1) The ionization produced by a beam of neutrons 
m free arr has been calculated from the cross-sections 
for elastic recoil‘ and for nitrogen disintegration’. 
We estimate that 90 per cent of the recoil nuclei 
ionization and 40 per cent of the nitrogen disintegra- 
tion ionization per c.c. of free air is measured by our 
graphite chamber. In addition there is the ionization 
ue to the recoil carbon nuclei from the walls. This 
has been assessed in terms of the above mentioned 
data by comparing the ionization when the chamber 
was filled with pure o with that when filled 
with air (0-71: 1:0). A similar calculation gives the 
energy abeorption in tissue (H,O0,.,) and hence the 
conversion factor, which is found to be 7:3.* 

(2) In the second method we avoided the use of 
collision cross-sections by comparing the ionization 
in the graphite chamber with that produced in 
chambers geometrically similar but with walls of 


‘Aerion’? (C,H,.,O;.,;), icing sugar (CH,O), and 
perafin wax (OH,) Asrion and icing sugar are 
sufficiently conducting. The wax & grid of 


hite lines on tt sufficient to produce a saturation 
fi for gamma-ray ionization. As we were not 
confident that there would also be saturation for 
ionization by recoil nuclei the measurementa were 
repeated with the wax covered with thinnest gold 
foil. The two seta were compatible and convi us 
that the wax chamber results were reliable. Unit 
ionization in the graphite chamber corresponded to 
3-35, 4-35, and 6-50 3.8.U./c.o. m the Aerion, sugar, 
and wax chambers respectively. It can easily be 
shown* that if J, is the ionization per unit volume, 
W the average energy expended in the formation of 
& pair of ions in the gas, N the number of neutrons 
incident per square cm., n the number of gas atoms 
per c.c., a; the collision croes-section for atoms of 


* Our former estimate of the factor 11-5 ignored the contmbution 
nitrogen end assumed somewhat different 


type 1, fj the fraction of atoms of type ¢ in the wall, 
F; the average energy transferred from a neutron to 
@ recoiling nucleus of type 4, p the ratio of the mean 
atomic Ing power of the wall to that of the 
gas for reooil nuclei of type 4, then : 


JW = Nn [ae te a Pi + Oa Ma pe |, 


where 9 is a fraction, depending on the dimensions of 
the chamber and the effective range of the recoil 
nucleus, which approaches unity when the range is 
great, as ia the case with recoil protons which are 
responsible for the majority of the ionization in 
chambers of wall material rich in hydrogen. 9» may 
be calculated with sufficient accuracy in other cases. 
Ca, Hg and pe refer to gas atoms. ; 
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DAPEADENOM OF NAUTRON IONIZATION ON THA 
HYDROGEN OONTENT OF TEM WALL MATERIAL. 


Bince the hydrogen recoil term is very muoh 
greater than that for carbon recoils, J, multiplied by 
the stopping power of the wall material for protons 
would expected to increase very nearly PE 
with tbe hydrogen content of the walls and this was 
m fact observed (see accompanying graph). Applying 
the above equation to the five sets of data—graphite- 
air Js = 1-0, graphite-oxygen 0-71, Aerion-air 3-35, 
sugar-sir 4°85 and wax-air 6-50, we estimated: the 
values of Noi; for hydrogen, oxygen, and carbon, 
and hence the energy ion. per 0.0. of tissue, 
which is N [ngon E + mol, + neoe]. The con- 
version factor ia thus found to be 6-4. 

(3) Fmally, all calculated oonstanta may be 
elimmated by filling the chambers with mixtures 
chosen from hydrogen, carbon monoxide, and 
acetylene, so as to have the same atomic composition 
as the walls; since p and p are then exactly unity 
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and the equation becomes 


JaW = Nng (fron Bn + foul, + foooMe), 


where ny is the number of gas atoms per o.c. W, the 
mean value of W for the gas mixture, was determined 
experimentally, relative to air, by means of gamma- 
rajes. Measurements with Aerion, sugar, and wax 
would completely determine the three terms ogy, 
o,f, and cots. Unfortunately the ‘sugar gas’ measure- 
ments were not satisfactory——-poasibly on account of 
chemical action between the carbon monoxide and 
hydrogen under the influence of ionization—and so 
collision cross-sections were invoked for the ratio of 
the two small terms o,f, and of. The factor, 
determmed in this way, was 6-9. 

The three methods show satisfactory consistency, 
and suggest that a neutron beam which produces 
l 28.U./c.c. of ionization in our graphite chamber 
will give the same energy absorption per o.o. of 
tissue as 7 roentgens of-gamma-rays (+ 20 per cant). 

While the procedure which we have outlined is of 
general applicability, the particular value of the 
conversion factor is iar to a graphite chamber 
of the given dimensions, and to neutrons of about 
3 Mev. energy. Comparison with Zimmer's results is. 
however, possible, since, through the courtesy of the 
German Cancer Campaign, the Aerion chambers used 
here were those used by Zimmer for Li-D neutrons. 
Dividing our factor of 7 by our observed ratio of 
neutron ionizations in Aesrion and hite, we obtain 
2-1 as the figure by which the ionization in the Aerion 
chamber must be multiplied to obtain ab- 
sorbed in tiasue. Zimmer estimated this factor to be 
1-8. The difference may m part be due to axperi- 
mental error and in part to the different energy of 
the neutrons. Interaction cross-sections -have been 
reported to show & marked dependence on neutron 
energy” *, At the present stage of neutron dosimetry, 
the agreement must be regarded as satisfactory. 

' We gratefully acknowledge the financial assistance 
of the British Empire Cancer Campaign. 


” L. H. Gray. 
The Mount Vernon Hospital J. READ. 
and the Radium Institute, 
Northwood, Middlesex. 
July 29. 
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Microcalorimetric Measurement of the Mean Energy 
of Disintegration of Radium E 
Ta mean energy of the B-reys from radium E can 
be evaluated either by integration of the continuous 
of the electrons emitted by the source or 
by a calorimetric measurement. The calorimetric 
method permits the determination of the energy of 
the electrons independently of the secondary processes 
which take place while they are going through matter, 
and furthermore with practically the same precision 
for both slow and fast particles. It is, on the other 
hand, necessary to know for a given source the number 
of atoms which disintegrate per second and also the 


NATURE 


SEPT. 2, 1939, vor. 144 
number of electrons emitted by each disintegrating 


. atom. 


Two calorimetric determinations of the energy of 


disin ion of radium E have been made earlier ; 
one is due to Ellis and Wooster!, the other to Meitner 
eid Orhani Their results are only accurate to 


within 10 and even 15 per cent. 
We decided to repeat these experiments owing to 
the fact that the Radium Inatitute in Paris could 
rovide us with strong radium E sources and also 
we could measure the absolute value of the 
polonium content with a very great precision. 
Furthermore, one of us had perfected considerably 
the technique of calorimetric measurements m radio- 
activity*. These improvements resulted from the 
adaptation of Swietoslawski’s adiabatic microcalori- 
meter‘. The principle of this calorimeter is as follows : 
with the help of a thermocouple, one maintains the 
same temperature in the calorimeter and in ite sur- 
rounding water insulation, with a difference never 
exceeding a few ten-thousandths of a degree; the 
heat given out durmg the experiment is measured 
m such conditions by the increase in temperature of 
the water tank. 

In our experiments the calorimeter was a nickel 
cylinder weighing about 10 gm., inside which the 
radioactive sample was placed in such a way as to 
allow no -rays to come thro before being absorbed 
by more than 34 mm. of nickel. The calorimetric 
capacity was tested by the measurement of the 
heat given out by a strong source of polonium 
(2,000—4,000 2.8.0.) depoat on & nickel foul, as was 
done with the radium H. This polonium source was 
measured with a precision of ] or 2 per cent with the 
absolute apparatus of Mme. P. Curie’. 

The quantity v of polonium existing in the radium EK 
sources at the beginning of the experiments waa 
measured in the same way after deflecting all the 
-rays by a strong magnetic field. This quantity, 
about 50-800 u.8.U., being at the limit of the sensi- 
bility of the apparatus, the precision of measurement 
is very amall. Furthermore, the absorption of the 
alpha-rays by the radioactive deposit is very often 
not negligible. An evaluation of this absorption was 
made at the end of the experimenta (when radium E 
has practically disappeared) by comparing the quan- 

tity of polonium determined by the calorimeter with 
that found electrometrically. Finally, in each set of 
experiments, z was evaluated within an accuracy of 
10 per cent, which does not affect much the precision 
of the final resulta owing to the fact that our radium E 
sources were more than 40 mo. strong. The calori- 
metric measurement of the polonium at the end of 
the experiments allows us to evaluate at the same 
time, within 1 or 2 per cent, the quantity of radium E 
present at the beginning. 

We made two seta of measurements: the first 
with a source of 80 mo. of radium E electrolytically 
deposited on a nickel foil (x = 55 8.8.U.); the second 
with 45-5 mo. of radium E deposited by evaporation 
in argon (z = 270 8.8.U.). In the second set, the 
calormmeter was filled with ni in order to 
elrminate any possible influence of chemical reactions 
due to the presence of oxygen. 

In each set of experiments the measurements made 
in the first 86 hours give values which'are systematic- 
ally too high. The measurements made in air (mean 
values : 323-6 + 3:5 ekv.) aro also 


No. 3644, SEPT. 2, 1939 


disintegration of radium E deduced from our measure- 
ment is 820,000 + 5-000 ev. The most probable value 
is rather near the inferior limit given by our resulta. 

The detailed description of our experiments will 
be given elsewhere. 


M. Laoor. 
Instutut du Radium, 
I. ZLorowsxi. 
Laboratoire de Chimie Nucléaire, - 
Collége de France, 
Paris, 5°. 
July 14 


Thickness of Built-up Films 


THe thickness of films built up on solid ee 
has formerly been measured by several methods: 
optically $$3t, by X-ray measurements’, by the 
use of an interferometer’, and directly with a screw- 
micrometer’. All these, except one modification of 
the first, required the deposition of some hundreds 
of layers, and the modification’ involved a com- 
parison with barium stearate films. During our in- 
vestigation of protein films on solid surfaces, we have 
used a method which avoids this i and 
enables thicknesses of as little as 20 A. to be measured 
rapidly and accurately. 

or a thin film on a metal surface the difference of 
optical path between the ray reflected from the film 
surface and that from the flim metal interface is 
d = 21.6 008 0, where u is the refractive index of the 
film, è the thickness, and 0 the angle of refraction. 
For minimum intensity of reflection, d must equal 
an odd number of half wave-lengths, that is, 
4u.6 008 6 = (2n +1)à, where nis any integer. Instead 
of keeping the wave-length, 4, constant and in- 
creasing ¢ until two intensity minima are observed?,, 
we have measured the change in A neceasary to pre- 
servo an intensity minimum as the thickness of the 
film is increased by the addition of further monolayers. 

The wave-length of the light which gives an 
intensity minimum for a given film-thickness was 
determined by means of a Hilger-Nutting spectro- 
photometer. This instrument is well suited for such 
measurements, since the monochromator enables any 
visible wave-length to be used for the photometric 
measurement, and the light reflected from the plates 
is polarized before pasing through the spectro- 
photometer. Measurements must be carried out with 
the ordinary ray owing to the birefringence of the 
film. The accuracy of the method was tested with 
films of barium stearate deposited on stainless steal 
plates by the method described p Blodgett. 
Measurementa were made on films of ten or twelve 
monolayers deposited on a base of approximately 
forty stearate layers. The thick base is easential in 
order to bring the wave-length for minimum imtensity 
into the visible region. Column A below gives the 
wave-length in angstrdms for the intensity minimum 
of the base, B the number of monolayers deposited 
or the base, and C the new wave- for an in- 
tensity minimum. The light was incident at 75°. 


A B 0 D 
5550 19 6650 34% 
4000 12 6310 242 
5080 18 6160 23-8 


Column D gives the thickness in angstréms per layer, 


* 
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t, calculated from the equation, ? = Ai/(4 cos 0.AN), 
where Ad is the wave-length increment, u the re- 
fractive index", taken as 1-491, 6 the le of refrac- 
tion, and AN the number of additional layers 
deposited. The validity of the method is established 
by the agreement of the calculated mean thickness 
of 24:1 A. for barimm stearate with the value 
24°2-24:°4 A. obtained by other methods. 

Furtber details, with the resulta obtained for pro- 
tein. films, will be published elsewhere. 

G. L Jawxkns. 
Dyson Perrins Laboratory, ALFRED NoERIB. 
Oxford. July 27. 
ore aan. Amer, Ohom. Soe., 87, 1007 (1985), J. Phys. Chem, 
(1087). 


* Blodgett and Langmuir, Pape. Rev., EL, 064 (1937). 
* Langmutr, Sebmefer and W Science, 8B, 76 (1037). 
, Sobaefer and J. Amer. Chem. See., 50, 1751 


‘Holly and Bernstem, Phye. Res., BB, 525 (1037). 
t Astbury, æ aka, Nature, 144, 33 (1838). 


Kepler’s Law of Refraction 
Ix his review of the second volume of the new 
edition of Kepler’s works in NATURE of August 19, 
p. 806, Prof. H. C. Plummer states that Kepler's 
ormula for the law of refraction is 


a — B = ba seo B, 
where a is the angle of Incidence and £ the angle of 
refraction. This reduces to the law 

sin a = nam p 
for small angles if (1 — ky! =n. Prof. Phomer 
also states that as the formula is really empirical, 
being founded on the flimsiest physical argument, 
it seams strange that a form so moonvenient for the 
derivation of B from « should have been adopted. 

The following table which I published fourteen 

years ago in the Notes of the Edinburgh Mathematical 
Sootety may be of interest in this connexion : 


r coy ng ae Hxoess of 
a Vitallto's Kepéer’s formule seeder auh 
over Vitellio’s over Vitelho’s 
observations 0 
10* T* 45’ — 11’ — 16’ 
20° 15° 30” — 29’ — 3w 
y” 2’ 30 ~ 19’ — 2 
ao" to o + ? — 10’ 
50° 35° 10 + 14’ + 4’ 
on* 40° 380’ + 22’ + 1 
TO" 45° 30° + 19’ — 41’ 
ao" wr y +g — 2'21 


The first two columns give Vitellio’s observations on 
sir-water. The third gives the exoeas of B over 
Vitellio’s observations calculated by Kepler’s formula 
for n = 1:817 and the fourth the excess of B over 
Vitellio’s observations calculated by the modern 
formula for n =. 1:333. It will be seen that Kepler’s 
formula agrees much better with the observations 
than the modern one does, owing to the last experi- 
mental value bemg very far out. 

The result, of course, bears out the statements 
made in the previous paragraph of the review, that 
Kepler was no experimental physicist and that the 
experimental date at his command were incredibly 
alight. 


University, 


August 19. 


R. A. Hovustroun. 
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Mechanism of Nitrogen Excitation in the Night Sky 
THs light- emitted by the night aky is a remark- 
able afterglow associated with recombmation of 
atomic oxygen m the upper atmosphere’. Two 
normal atoms of oxygen could not recombine with 
emision of light; the recombmation occurs only m 
presence of a third body to satisfy the principles of 
conservation. If that third body is an oxygen atom 
3P, it can attain the level 4S by the following process : 

OP) + OCP) + OP) + OX, v = 5) + OGS). 
The total energy absorbed by the vibrations of the 
molecule and by..the excitation of the atom 
(0-93 + 4-18 = 5-11 volta) agrees closely with the 
energy supplied by the recombination. Thus can be 
explained the emission of lines 1 5577-6800 by the 
night sky. But if the third body is a nitrogen mole- 
cule in the normal state, the available 5-00 volts is 
insufficient to excite it, and we have to consider the 
three-body collision: ` 

OCP) +OCD) +N X) — OLX) +N o(4,04). 
In such a oollision the made available is 
D = 7-05 volta; hence the poesibility must be con- 
sidered of emission of Vegard-Kaplan bands N,(4 —X). 
Only those bands the upper level of which does not 
exceed 7-05 volta will be emitted, and the correspond- 
ing quantum number v, is at most to 5. 

Now the upper energy levels of the moat intense 
Vegard-Kaplan bands are v, = 2 and vù, =3. To 
find the cause of this selection, we must consider the 
vibration of the oxygen molecule after collision. To 
bring the O, molecule to the v, level, W, volta 
are ; and we have at our disposal only 
the difference D — H, for the N, molecule. Oonsider 
the necessary energy A + Æ, to excite the nitrogen 
molecule to the A state with the vibration quantum 
number v, We can admit that the excitation does 
not occur unless the available energy D — HE, and 

the required energy 4 + B, are very close, calling 
` in a resonance effect. The following table gives, on 
this hypothesis, the probability of emission of the 
Vegard-Kaplan bands. 





The transitions IIIT and IV should be the most 
ee robable, thus explainmg the intensity of the 

egard-Kaplan bands v, = 3 and v, = 2 in the spec- 
trum of the night sky. 

The probability of a collision of the second kind 
has been studied for a long while. It is granted that 
the probability increases as the difference between 
the exchanged energies decreases. Kaplan! quotes, 
in confirmation of this, the experiments of Bonhoeffer 
and Mohler on the fluorescence sensitized by atomic 
hydrogen. Following Kaplan, the formation of a 
molecule H, on vibration level v, requires a triple 
collision with a metallic atom capable of absorbing 
very exactly the liberated energy D — E, (D = 4:34 
volta). Whence the possibility of emission from 
certain atoms (Na, K, Cd), whilst others (Zn, Mg) 


do not emit t. 
Eas es the value of the dissociation 


potential of h accepted to-day is no longer 
4°34, but 4:46 volte, and the coincidences that Kaplan 
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thought he observed have disap Also Kaplan 
has not apparently considered the rotation of hydrogen 
molecules. The total energy abeorbed by a molecule 
i Ho Ee + BeJ(J +1), where J i the 
rotation quantum number. It would be sufficient, 
for the excitation of metallic atom to occur, that the 
required energy should be very near one of the 
le values of D — E. But we multiply thus 

the theoretical possibilities of excitation, and 
metallic atoms, such as Zn or Mg, which have given 
nothing in the experimente quoted above, ought to 
emit the resonance radiation. The resonance potential 
of Zn is equal to 4:01 volta; that of Mg is 2-70 volte. 
Now, m the formation of a molecule H, (v = 2, 
J = 7), the liberated energy is 4-05 volta; it is 
ao volts in the formation of a molecule H, (v = 3, 

= 7). But perbape the differences 4:05-4:01 = 0:04 
nd aE a 0 a OR voles te already E 1 j 
show excitation. 

However, we observe also in the night sky spectrum 
& selection of the bands of the first positive system 
of nitrogen. The band 4 6500-6550 emitted in the 
transition B (v = 7) + A (v = 4) is much the most 
Intense. Now the excitation of the normal ni 
molecule on the level B (v = 7) requires 8:71 volta, 
an energy which we do not find in the night sky. 
We must therefore consider the two consecutive 
transitions X (v = 0) +A (v = 2) and A (o ma 2) -+ 
B (v = 7). The second absorbs 2:22 volts, which is 
only a little leas than the 2-23 volta supplied by 
the O (18) atom in returning to the 1D level. We 
can thus explain the enhancement of the 6500- 
6550 band in the sky by collision of the nitrogen 
A(v = 2) molecules and oxygen 49 atoms. In these 
collisions, the absorbed energy is equal (at about 
0:01 volt) to the available energy. 


JAAN OCABANNES. 
Rose AYNARD. 
Faculté des Sciences, 
Université, Paris, 5°. 
July 17. 


1 Chapman, Phl. Mag., 10, 369 (1080) and #3, 657 (1937). 
> Kaplan, Pays. Ras., Sl, 007 (1028). 


Carbonic Anhydrase 

Ir was shown by Henriques! that the rate at 
which oarbon dioxide is evolved in the reaction 
H,CO, = CO, + H,O is greatly accelerated by the 
presence of laked blood, mere traces of which are 
sufficient to catalyse this reaction’. That this aocelera- 
tion is not due to hemoglobin was clearly demon- 
strated by Meldrum and Roughton** who have 
separated from the red blood corpuscles a new 
enzyme capable of catalysing both phases of the 
above reaction. They described this enzyme under 
the name of carbonic anhydrase and gave a detailed 
account of its properties. Their purified preparation 
of this enzyme was a colourless substance, very active 
and sensitive to KON, H,8 and NaN,. The amount 
of this enzyme-pre tion was, however, very small 
and scarcely sufficient even to recognize it with oer- 
tainty a8 a protein compound. In the course of our 
study of metallo-protein com ap abetted present in the 
red blood corpuscles, we have found that the fractions 
aes our sh ae egy left after the complete removal of 
rein had & very high content of zinc and a 

onic anhydrase activity. By adapting our 

e of purification to preparations on larger 


o 
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soale, such as 10 litres of blood at a time, and taking 
special care to increase the yield of the xine fraction, 
we have obtained a highly active preparation of 
carbonic anhydrase. The activities of different 
fractions have been tested both by the manometric 
‘boat’ method? and the colorimetric method‘. The 
inc in different fractions was determined by the 
dithizone and by the iodometric ferricyanide methods 
and was also isolated as a crystallme zimno quinaldinat 


salt. 

0-35 
0-30 
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O10 
0-05 
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RELATIONSHIP BETWEEN ACTIVITIAS (A5 DEFINED 

BY MELDRUM amp Rovarton®) AND XINO OON- 

TENTS OF DIFFERENT FRACTIONS OF OARBONTO 
- ANHYDBASE. 


From carefully washed corpuscles of 10 litres of 
ox blood, which give about 17 litres of alcohol 
chloroform extract, we have obtained abort 250 mgm. 
of colourless protein containing 14°95 per cent 
nitrogen and 0:31-0:84 per cent zino and showing a 
high carbonic anhydrase activity. This preparation 
tested chemically was found to be almost completely 
free of other metals known to occur in blood, such as 
iron, copper, ese or magnesium. Moreover, 
the spectrum is of such preparations kindly 
carried out by Prof. H. Dingle confirmed the above 
results and revealed only traces of other metals. The 
fact that ita xinc content has already reached such a 
high value shows that this preparation contains prob- 
ably anly one 


between the carbonic anhydrase activities and xino 
contents in different fractions, at least up to our 
purest preparation {see aoco iggy von han illustration) ; 
(2) the perfectly reversible ition of the enzyme 
activity by KON, H,8 and NaN, which are known 
as specific inhibitors of reactions catalysed by metallic 


~ 
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oom ds; (8) the absence of other metals in the 
highly Aokive preparations of carbonic anhydrase. 
By comparing the catalytic activity and the zino 
content of our purest preparation with those of the 
laked red blood corpuscles, it appears that the total 
rino t in the corpuscles belongs to the zinc- 
protem compound of carbonic 
It may be mentioned finally that zino belongs to 
the universally distributed micro-constituenta of 
plants and animals and is therefore much more 
widely distributed in Nature than carbonic anhydrase. 
Like iron and copper, sinc forms probably with 
different proteins several compounds having different 
properties and functions. 
D. Kan. 
Molteno Institute, T. MANN. 
University, Cambridge. ` 
August 13. 


1 Henriques, O., Bicchem, Z., 908, 1 (1928). 
* Brinkman, B., and Margarita, B., J. Physiol., 78, OP (1981). 
t1 FOR x U., and Rooghton, F., J. Phywiol., 80, 113 and 


t Mann, T. and Kalm, D., Pree, Roy Soc.. B, 196, 303 (1938). 
‘ Philpot, F., and Philpot, J., Biochem, J., 30, 2191 (1986). 


Artificial Hibernation 

As I have already shown in preliminary oom- 
munications',*, artificial hibernation is produced in 
hedgehogs in autumn by giving them injections of 
magnesium simultaneously with msulm and trans- 
ferring the animals to an ice-box. Thereby, for 
example, the heat regulation of the animals was 
disturbed, and they passed from a warm-blooded 
state into a cold-blooded one. At the same tame, the 
blood sugar value was decreased to the level of that 
found in normal hibernation. In the first series of 
expermmenta I employed comparatively large amounts 
of magnesium and insulin. Similar amounts of insulm 
given without magnesium always caused fatal 
hypoglycemia. 

This summer I bave continued the experiments 
with more material. The 
carried out with fully awake 
of June and at the beginning o 
hibernation was in these experimen 
midsummer by to the hedgehogs sub- 
cutaneous injections of magnesium simultaneously 
with insulin and transferring the animals into an 
ioe-box (at + 2— 5°C.). The amounta injected 
were much smaller than those used in autumn 
(usually 0:5 c.o. 1 mol. magnesium chloride and 
410. Insulm per 480-750 gm. body weight). The 
samo amount of I only and cold had no 
effect on the animals ; but on the other hand, the 
same amount of insulin only and cold caused the 
hedgehogs to go into artifloial hibernation. Lauf- 
berger’, Dworkin and Finney‘, and Dische, Fleisch- 
mann and Trevani* have also produced artificial 
hibernation with insulin injections. y 
noteworthy is the considerable increase of serum 
magnesium in the hibernation brought about by 
insulin, as in the natural hibernation®.!. 


Blood Ng Cn 

(mgm. %) (mgm. %) (mgm %) 
Normal heigshog 109 2-5 11-4 
Artifielal Insulin hibernation 38 4-4 110 
Natural deep hibernation - 40 6-1 10-6 


The hedgehogs have remained hitherto in the 
artificial hibernation continuously for 10 days, 


$ 
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When the animals in which hibernation was Induced 
with both magnesium and insulin or with msuln 
alone were removed from the ice-box to a warm 
temperature (21 — 28°C.) they awoke in a natural 
manner and returned agam to the warm-blooded 
state. 
A more detailed account of the Investigations will 
appear in the near future. 
Paavo SUOMALAINEN. 
Biochemical Institute, 
Helsinki. 
July 8. 


1 Suomen Keartetileati, B, 11, $0 (1038). 

* NATURE, 148, 1157 (1088). 

" X, pm. exper. Afed., 48, 570 (1984). 

t Amor. J. Phyno., 98, 75 (1927). 

+ Pig. Arch., 387, 225 (1931). 

* Goomelainen, Marca, 141, 471 (1938). 


Mesomerism and Orientation 

THE brief reference to the apparently anomalous 
nitration of the acetyl derivative of 2-m-xylidine to 
& 4-nitro derivative and ite interpretation in the peper 
Just published by Ingham and Hampson! makes it 
desirable to pomt out that many of the anomalies 
associated with ortho-substituenta (and usually 

under the headmg of ‘ortho effects’) find 
their explanation in the steric hindrance of resonance 
discussed by Ingham and Hampson. Vhis view had 
been arrived at independently in connexion with a 
systematic study of isomerizations produced by 
aluminium chloride’. It is hoped to publish an 
account of the further development of this work m 
the near future, but meanwhile the following selected 
Ulustrations of the more general application of this 
view may be cited. 

Steric incompatibility between an o-methyl or 
-methoxy group and a dimethylamimo group is 
reflected in an enfeebled mesomeric relati Ba 
ae steeds Or cook pecan oe 
one hand in a minimized tendenc p-qubstitution, 
for pxample, by nitrous acid, Pad a ERE 
chloride, formaldehyde, or a aA and 
on the other, in predominating basicity of the 
o- over ita p- ‘and m-isomerides, which is in 
contrast with the relationships of the toluidines, 
their monoalkyl derivatives and 1.8 dimethyl 1.2.8.4 
tetrahydroquinoline*. The abnormally slow alkaline 
hydrolysis of o- relative to m- and p-scettoluides® is 
similarly explained. 

Reduced mesomeriam of the carboxyl group is 
illustrated by enhanced acidity, greater activation 
energy of acid-catalysed esterification, and reduced 
activation energy of alkalme ester hydrolysis, in the 
case of o-toluic acid & com with benzoic acid ; 
o-tertiary butyl benzoic acid, again, is even stronger 
than o-toluic acid’. However, if a reaction involves 
orientations which are hindered by an. o-subsetituent, 
this hindrance may partly reveal itself in an elevation 
of the activation energy representing an ‘energy of 
orientation’. The conversion of 3-nitrophthahe acid 
into its 1-methyl ester by o esterification, and 
of the anhydride into the 2-msthy! ester by treatment 
with methyl alcohol’ are interesting illustrations of 
the principle just, discussed. O-tolylphenylchloro- 
methane’ shows, as expected, a greater ‘ortho effect’ 
than does o-methylbenzy1 chloride?’ in acid hydrolysis. 
The phenyl boric acids and the phenols" show no 

‘ortho effect’ because hindered mesomerism is out of 


a 
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the question in each case owing to absence of meso- 
merism and steric orientation respectively. 

In general, only monoketonic derivatives are pro- 
duced from benzene and ita homologues by the 
Friedel-Crafts reaction, yet di-o-alkyl substituted aryl 
ketones, and these alone, are amenable to further 
substitution under these conditions!*. This is the 
more striking in view of the fact that mesityl methyl 
ketone oombines exothermally with ehminiom 
chloride; the consequent deactivation isa, however, 
not transmissible to the nucleus owing to the steric 
ape ania The same factor may well be operative 

the extraordinarily facile dinitration 
of mesitylene. Similarly, it must be expected that 
the o-nitrothiophenoxide ion is a more nusleophilic 
reagent than the p-isomeride, while p-nitrochloro- 
benzene is more reactive to such reagenta than ‘its 
o-isomeride. 

There are numerous examples of carbonyl attached 
to an aromatic nucleus undergomg hydrolytic fission 
with acids! ; 


viously 
(— 7) of the spaced group ; and (6) steric promotion 
of the polarization in the nucleus which allows a 
displacement of a nuclear attached atom out of the 
plane of the nucleus to relieve the crowded oriente- 
tion. Both these sterio effects facilitate electrophilic 
attack. i 


ZF SNo 


Sterically enhanced nuclear polarizations no doubt 
facilitate such observed conversions as urene 
and hexameth into mesitylene with hy- 
driodic acid’. The inter- and intra-molecular 
rearrangements brought about by aluminium chloride 
frequently ‘find their origm in this twofold steric 
effect of o-substituenta on mesomeric and electro- 
meric effects. 

G. BADDALWY. 
College of Technology, . 
Manchester. 


July 7. 


1 Ingham and Hampson, J. Chem, Soc, 981 (1929). 
*Oompare Kenner and Baddelsy, J. Chem Soo., 808 (1986). 

"y, Braun, Der., 40, 1101; M1, 52% 

‘Davies and Addis, J. Chem., Soo., 1622 (1927). 

* Davis, J. Chem, Soc., 1297 (1009); £ phys. Chem., 353, 300 (1912). 
Ei n i a a a nee 1421 


'MoKensis, J. Chom. Sec., 1185 (1901). 
* Norris, Z. phys Chem., ifi, 333 (1921). , ' 
* Olivier æ al, Rec. trav. chim., 1982-1026. 


» Branch, Yabroff and Bettmann, J. Amer. Chem. Soc., 66, 937, 
1865 (1984). 


u Boyd æ al, J. Chem. See., 10%, 2117 (1914); 118, 1230 (1919). 
Burkhardt et al, J. Obam., Sec, 17 (1986). 

Moyer, V., Eer., 98, 3213; 8O, S48, 2564. 

3 Short aod HI, J. Ohem. Soc., 1123 (1035). 

Klages, Ber., $7, 1715. 
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Fishery Statistics 


Wam we compare the catch of fish of one year with 
that of another, we find one greater or leas than the 
otber, and that seems at first sight the end of the 
matter. But if we analyse each year’s total into ita 
monthly parts we see in every case & certam seasonal 
periodicity ; and it followa that we may expect to 
find not only differences of total quantity, but also 
of phase ahd amplitude, the two ways in which one 
periodic function differs from another. Let us reduce 
the monthly quantities to percentages of their 
annual totals, and then compare the periodicity 
of one year with another or with a mean. To show, 
briefly, how orderly and how instructive the rough 
market statistics are, let us merely compere one 
year’s monthly data with another's: 
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_ Symphyogenetic Development 

Tamer has existed a need for a term to express 
the idee of the interaction of hereditary and environ- 
mental factors in producing the devel t of an 
organism. It must be a term to signify that the 
organiam is the resultant of the. mtegration of the 
two sets of factors. It must convey the idea that has 
been almost uni aceepted by writers m the 
feld of development that the organism is always 
‘becoming something’ and ‘tendmg somewhither’, 
because it is a result of an interrelation between an 
environmental milieu and hereditary potentialitice 
which together constitute the necessary materials 
and conditions to uce a living thing through 
their interaction. term symphyogeneiio develop- 
mont seams to be suitable for expressing this idea. 


ABERDEEN Lawporcs or Norra Sua PLAlOe; MONTHLY FRECEITAGMS OF ANNUAL CaTOH 





The monthly discrepancies yield a nearly regular 
fluctuation, and show at a glance how the phase of 


the periodic function was accelerated in one year 
and retarded in the other. 


Erte 


Quartis 


0 x0 40 60 80 100 


Nostra Sma Lanpixas (Apanpanm): 19812-87 


*** Catohes of 1087. 


While writing on this point let me mention an- 
other, though it is no more than a statistical gadget ; 
I think it is new, and Mr. Udny Youle says it is new 
to him. We want to compare, say, last year's catoh 
with twenty previous years, and not in order of 
time but of mere quantity. We take, as usual, the 
extremes, quartiles and median of the series ; we 
shall find these five points enough to draw, approxi- 
mately, a curve of distribution of the whole. It will 
obviously be an 8-ahaped curve; and we may mark 
it with an asterisk to direct attention to a particular 
year. The annexed chart thus shows at a glance 
how 1937 was all but the worst year for cod and 
, haddock, and all but the best year for solea, in 
six-and-twenty years. 


University, 
St. Andrews. 
July 30. 


D’Anor W. THOMPSON. 
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Symphyogenetic is derived from the three Greek 
stems,.ojv, meaning with, puy, Meanmg to grow, 
and ytyveo0a:, meaning to come into being or to be. 

, it conveys the idea of something coming 


into and growing as 4& re- 
sultant the interaction of two 


or more factors, and thereby under- 
going devel t. The word 
symphyogenems has had a previous 
usage. The “Century Dictionary 
and Oyclopedia’’ gives ita meen- 
ing as follows, “In bot. the form- 
ing by union of previously separate 
elements’. The “Webster's New 
International Dictionary” defines it 
thus, “Bot. Development of an 
organ by the union of previously 
distinct organs’. The t 
posed usage of symphyogenetic deed 
not violate either of these definitions 
of symphyogenesis. 

To define symphyogenetic in 
terms of its use, where 
it is to be employed as a modi- 


à 
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jested m an organism's structure „and i 
Symphyogenetic development would be used in 
contrast to maturational development, which em- 
hasizes the ordering of the hereditary determiners 
or producing the sequential regularity of develop- 
ment, other things bemg equal. Tis asago Groula 
be in oontrast to epigenetic development, which 
emphasizes the production of differentiations in 
devel t as a result of the influence of environ- 
men factors acting upon a4 relatively simple 
structure in the begmning. Obviously it is in oon- 
trast with the ancient idea of preformiam, 


Wuroļ P. Crass. 
Women’s College 


University of North Carolina, 
boro: 


July 17. 
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Skin Cancer due to Handling Coal Tars. Used 
for Preservation of Fishing Nets 


COMPLAINTS that several fishermen had contracted 
cancer of the skin after handling tar used for the 
preservation of neta resulted in an interested firm 
submitting a sample of their tar to this department 
to investigate its carcinogenic effect on mice. This 
particular tar (our No. 7) was said to have been 
manufactured in a horizontal retort at a tam 
of 1100°C. It was found to be highly carcmogenic 
for the akin of mice, 75 out of 100 bearing malignant 
tumours after bi-weekly applications of the tar for 
forty weeks. This result very unfavourably 
with @ number of tars, used for various purposes, 
previously tested by us. 

Later, three further tars from the same firm were 
submitted to us for teat: (1) our No. 14, made in 
a vertical retort at 1390° O. ; (2) our No. 16, as before 
but said to be cut back with light tar oils; (8) our 
No. 15, said to have been made from oil pitch and 
light tar oils. 

Resulta of animal experiments showed that Nos. 
14 and 16 were almost as carcinogenic for mice as 
No. 7. but that No. 15 was considerably leas carcino- 
genic, only 17 mice out of 100 contracting skin cancer 
after forty weeks, although twenty of the mice 
survived for this period. 
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Preliminary testa with samples of creosote oil and 

anthracene oil revealed that both are carcinogenic 
for the akin of mice. 

In our opinion, if gas tar as such is used for 
preservation of fishing nets, only that made in 
vertical retorts using a temperature as low as practic- 
able should be used. 

J. M. Tworrt. 
R. Lyra. 
Department of Cancer Research, 
University, Manchester. 
July 26. 


The Garner Principle of Co-operative Activation 

In a letter in NATURE of August 12, p. 287, Prof. 
W. E. Garner has made, m my opinion, a most 
important contribution to the vancement of 
physico-chemical science. It seems probable that 
the Garner principle will be of great value in the 
understanding aa formulation of many catalytic 
phenomena, including the interlinked seta of reactions 
which are now known to occur in the operation of 
many enzymes and oo-enrymes. 

F. G. DONNAN. 
28 Woburn Square, 
London, W.O0.1. 


Points from Foregoing Letters 


L. H. Gray and J. Read, workmg on the biolo- 
gical effects of neutrons, have used the ionization 
produced in air in small graphite ionization cham- 
bers as a measure of neutron dose. Experimenta 
have now been made which make it posable to 
correlate the ionization with the actual increment of 
energy per unit volume of tissue due to the recoil 
atoms generated by the neutrons. Calculations 
based dn interaction cross-sections agree with two 
different linea of experimental investigation m show- 
ing that a neutron beam which produces 1 4.8.U./0.0. 
of ionization m a graphite chamber will give the 
game energy absorption per unit volume of tissue as 
7 roentgens of y-rays (20 per cent). 

M. Lecoi and I. Zlotowakh have measured very 
carefully with an adiabatic microcalormmeter the 
mean energy of dimntegration of radium E. They 
obtain the value 820,000 + 5:000 ev., and the lower 
limit is regarded as very near the moet probeble 
value. 


G. I. Jenkins and A. Norris describe a new method 
of measuring the thickness of built-up films on metal 
by finding the wave-length at which mimmum 
intensity of reflected light occurs at constant angle 
of incidence. The method makes possible a measure- 
ment of the thickness of very small numbers of layers 
and seems especially promising in the fleld of protein 
investigation for which it was devised. 

Surprise has often been expressed that Kepler 
failed: to find the true law -of refraction. R. A. 
Houstoun shows that Kepler’s formule satisfies the 
observations that were available to him better than 
the modern formula does. 

' The of the N, molecule in the light of 
the night sky is well known to-day. The upper energy 


level of the most intense Vegard-Kaplan bands are 
v= 2 or 3; among the red bands of the first 
poaitive system, the band B(v = aga = 4) 
is much the most intense. J. Cabannes and Rose 
Aynard try to explam that selection by resonance 


phenomena. 

Evidence is brought forward by D. Keilin and T. 
Mann that carbonic anhydrase isolated from the red 
corpuscles of ox blood in a pure state is a zino- 
protein compound. 


P. Suomalainen has previously produced artificial 
hibernation by injecting magnesium and insulin into 
hedgehogs and transferring them into cold conditions. 
The quantities used, however, were so large that an 
equal amount of insulin alone killed the animals. 
The author has now decreased the amounts of injec- 
tions, and artificial hibernation is brought about 
with insulin only and cold. Serum magnesium is 
considerably increased m the insulin hibernation, as 
in the natural hibernation. 

G. Baddeley shows that the more general applica- 
tion of sterically hindered. mesomerism is ulustrated 
by strengths of acids and bases, velocities of side- 
chain reactions and nuclear substitutions, and by the 
hydrolytic fission of carbonyl attached to an aromatic 
nucleus. Steric promotion of nuclear polarizations 
is also considered a factor contributing to the ‘ortho 
effect’. 


Sir D’Arcy W. Thompson suggests that, as the catch 
of fish is @ periodic phenomenon, it should be both 
useful and easy to take note of differences between 
one year and another in phase and amplitude as 
well ag in the annual totel. A new form of statistical 


chart is also suggested. 
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RESEARCH ITEMS 


Cranial Deformation among the Ancient Maya 

Two cases of artificial deformation of a remark- 
able and unusual character have been described by 
A. J. E. Cave (Smithsonian Institution, Anthropo- 
logical Papers, Bull. 123; 1939). They were derived 
from Maya mounds in the Corosal District of British 
Honduras excavated by the late T. W. Gann. 
The first is the mutilated brachycephalic 
cranium of -an elderly subject, probably female, 
which lacks almost the entire facial skeleton. It has 
an auricular height of 111 mm., a maximum length 
(glabella-inion) of 150 mm., & maximum (biparietal) 
breadth of 165 mm., a minimum frontal breadth of 
92 mm., and a cephalic index of 110. The whole 


lateral out-thrust of the cranium in the mid- 
transverse axis. The frontal region has not been 
directly compressed and merely shares in the general 
lateral bulging of the whole skull. In each temporal 
fossa there is an obvious and artificial groove ascend- 
ing over the alisphenoid and anterior portion of the 
parietal to be lost above the superior temporal creat. 
These grooves must be the product of tightly applied 
bandages. In norma verticals the cranium suggests 
an abortive ‘bilobed’ appearance. The oranium -is 
actually of greater breadth than length. The same 
condition -in the second specimen—the 
calvaris of an adult, middle-aged subject, presumably 
male. It is imperfect, and also partially a restoration, 
but enough remains to show that despite deformation 
it was brachycepbalio and of corresponding type to 
Specimen I. Ita measurementa are auricular 
height, 100 mm.; length, 154 mm.; breadth, 
171 mm., min. frontal breadth, 101 mm., cephalic 
index, 111. Artificial deformity has been 
by preasure applied to the supre-inial portion of the 
ital, and the hinder portion of both parietals, 
In a squashing forward of the vault and an 
enormous exaggeration of the biparietal diameter, 
which exceeds the maximum length of the skull. 
Two artificial grooves indicate the lication of 
bandages. Like Tibi akdil Geo aliows E 
tendency to the bilobed condition. 


Tuberculosis among Young Adults in England 

Wana the death-rate from tuberculosis of 
the lungs has steadily declining during the last 
60-70 years, that for young men and women, aged 
15-24 years, which followed the general trend durmg 
last century, has been almoet stationary during this 
century. This set-back is particularly evident among 
young women, whose pomoney tuberculosis death- 
rate per 100,000 fell 276 to 112 m the thirty 
years between 1871-80 and 1901-03; but remained 
almost stationary in the next thirty years, being 107 
in 1911-13 and again in 1981-33. This problem has 
been examined, so far as England is concerned, by 
P. D’Arcy Hart and G. Payling Wright, whose 
findings are set out in a recently issued report 
(‘Tuberculosis and Social Conditions in 
National Association for the Prevention of Tuber- 
culoas, London. Price 8s.) The phenomenon has 
been examined mainly m relation to social conditions, 


including general general standard of living, housing, internal 
migation and volume of ion. The retardation 
m decline of phthisis m ity has affected young 
women more severely than young men, and at 
present nearly half the deaths from all diseases 
among young women are due to phthisis. On the 
whole, urban areas are more seriously affected than 
rural districts. The unsatisfactory course of pul- 
monary tuberculosis among young adults seems to 
be due to a ater pe of factors. Unsatisfactory trends 
in the nati standard of living, and the rapid 
industrialization of young women, appear to have 
on E P al elas Melasma O 
ditions, in perti bad housing, have increased 
the effect m certain localities. 


Anatomy of Apple Roots 

Te possibility of predicting the performance of 
apple varieties on different rootstocks is brought 
nearer by the observation that vigour is correlated 
with certain anatomical features of the stock roots. 
A. B. Beakbane and E. C. Thompson (J. Pom., 17, 
141; 1989) have examimed sections of the roots of 
eighty-six four-year-old apple trees on Malling stocks 
VIIL and IX and on eight new clonal stocks worked 
with Lane’s Prince Albert. A striking negative 
correlation was found between the relative area of 
bark to wood, as seen in transverse section, and the 
vigour of the scion." The percentage areas of fibres, 
veesels, raya and to a leas extent, of parenchyma, 
estimated from photographic prints of sections, were 
found to be related to scion vigour. Vigorous root- 
stocks were found to have an almost equal amount 
of living and dead tissue, whereas the dwarfing stocks 
had twice to three times as much living as dead 
tissue, that is, more parenchyma and ray ocells. The 
vigorous stocks had a larger number of vessels and 
nearly twice as many xylem fibrea as the dwarfing 
stocks and there was a tendency for the vessels to 
be larger in the vigorous stocks. If the tendency 
thus observed persists in older trees, examination of 
internal structure may enable breeders to 
new rootstocks according to vigour without the 


lengthy fleld trials now necessary. 


Spraying and Photosynthesis 
Tas application of a spray fluid for the control of 
Insects or fungi bas usually been regarded solely 
from the pathological point of view. R. A. Hyre 
has shown, however (Cornell Univ. Agr. Exp. Sta. 
Memoir 222, ARRES N.Y., A 1939), that certain 
sprays lower the hotosyntheais of the plant to which - 
they are applied. Lime-sulphur may even reduce 
it by aa much as 28 per oent at ordinary summer 
tures, but Bordeaux mixture, on the other 
ae little effect. Emmlsifed sulphur pastes 
were found to be intermediate in their effect upon 
photosynthesis. Respiration was not markedly 
affected by spray fluids. Studies upon such factors 
as the biennial bearing of tree fruita show that theee 
plants cannot sustain any considerable loss of photo- 
synthesis with impunity. The loss in liam 
through spray spploations is not of many days’ 
duration but it is ly to occur at the critical time 
of flower bud formation, when the extent of the 


+ 
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subeequent year’s crop is being determined. The use 
of Bordeaux mixture instead of lime-sulphur in the 


summer spray would provide a practical 
means for the achievement of pathological control 
without physiological disturbance. 


Narcissus Mosaic 


A LBAF-MOTTLING virus disease of narcissi has 
been known for some considerable tame, but details 
of ita etiology and ae properties have onl 
recently appeared (“Studies on Narcissus Mosaic” 


by Frank A. Haasis, Cornell Univ. Agr. Exp. Sta. 


Memoir 224, Ithaca, N.Y., U.S.A., April 1939). 


Affected plants are stunted, they bear inferior bloom 
and produce poor bulbe. Their foli and flower 
stems are mottled by yellow stripes, whilst the flowers 
are occasionally distorted and streaked with white, 
though symptoms vary with the variety. Trans- 
mission to a healthy plant can be effected by grafting 
a portion of a diseased bulb, by the normal vegetative 

tion, and by various mechanical means, but 
ar BY root contact nor through soil contamina- 
tion. The virus appears to be of moderate virulence, 
itd resistance to ing + vitro is alight, it can with- 
stand but little dilution and it is inactivated by a 

ture between 70° and 75° O. Control ta 
o iltice casarlly ussoointed with. vine danan, 
and little can be done beyond the removal of infected 
plants, and the growth of selected stook within insect- 
free cages. 


‘Packet Velocity’ of Dispersive Elastic Waves 


K. Sezawa and K. Kanai have recently discussed 
this problem (Bull. Harthg. Res. Inst., Tokyo, 17, 
Pt. 2, 208-232; 1989). The besis of the discussion 
hapten A AE aE OA a 
waves which could be to an extensive range of 
dispersion conditions of waves of irregular form. 
From a mathematical investigation of the chosen 
examples it was ascertamed that even should the 
wave form be irregular, the energy of the waves was 
transmitted with a special group velocity. If the 
ainuscid&l components composing the i WBVeB 
had different group velocities, it aera likely that 
the centroid of the wave energy, t is, the centroid 
of the energy of the wave ket, would be trans- 
mitted with the group velocity that corresponded to 
the waves of infinite involved. in the irregular 
waves. If the group velocity differed with difference 
in length of the sinusoidal waves, even should the 
disturbance be of sine form of finite extent, the 
centroid of the same disturbance was still transmitted 
with the group velocity of smusoidal waves of infinite 
length. If the dispersion formula was of the form 
c = A + Bf, the centroid of a packet of irregular 
waves was transmitted with velocity A, that is, the 
group velocity of the longest possible waves composing 
the wave packet. ; 


Fluidity and Temperature 


A SIMPLA relation between fluidity (9) and absolute 
temperature (T), namely, O/T =a +T +... 
has been established by E. O. Bi and 8. D. 
Stookey (J. Amer. Chem. Soo., 61, 1625; 1989) for 
a ei number of liquids, apparently failmg only 
for aloohols. It has also been shown to apply to 
gome of solutions. It is found that the constant 
a is a function of the homologous series to which the 
compound belongs, and the constant b a function of 
the molecular weights of the members of the series, 
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so that an equation may be obtained containing 
constanta which are functions only of the series oon- 
cerned, and not of individual members of the sericea, 
namely, O/T = Ay + aD lQU/M — y/M"), where M is 


. the molecular weight and a, 8 and y are constanta. 


It is thus possible to caloulate the viscosity of any mem- 
ber of a non-associated series up to ten carbon atoms 
at any temperature by means of only four constants. 


Structure of Cyclo-Octatetrene 


The evidence for the structure of 1,3,5,7-cyclo- ` 
octatetrene, discovered by Wiliststter and Waser 
in 1911 and widely used in discussions concerning the 
structure of the aromatic nucleus, rests chiefly on ite 
mode of synthesis from pseudo-pelletierine and on 
ita hydrogenation to cyclo-octane. C. D. Hurd and. 
L. R. Drake (J. Amer. Chem. Soc., 61, 1943; 1989) 
have now prepared both 1,2- and 2,8-butane-biw- 
(trimethylammonium) bromides from pure specimens 
of 1,2-dibromobutane and  2,8-dibromobutane. 
Pyrolysis of the bts-quaternary hydroxide from the 
1,2-salt gave rise to ethylacetylene and methyl- 
allene, but no 1,3-butadiene. ` Pyrolysis of the bis- - 
quaternary hydroxide from the 2,8-salt yielded 
1;3-butadiene and methylallene (or methylallene 
and dimsthylacetylene), the latter being alightly in 
excess of the 1,3-butadiene. The asaasumption of 
the former authors that conjugated unsaturation 
results exclusively durmg pyrolysis of a functional 
group in the quaternary hydroxide molecule is 
unjustified and the fact that 1,3-butadiene was not 
the exclusive product from 2,3-butane-bis-(trimethyl- 
ammonium) hydroxide is regarded as casting serious 
doubt on the structure of WillstAtter’s cyclo-octa- 
tetrene and on the conclusions drawn from it. 


A Possible Explanation of Very Slow Adsorption 

In a series of pepers published durmg the last 
four years (Ourr. So., 4, 405; 5, 645; 6, 446; 7, 
182; Proc. Ind. Acad. Sot., 4,97; 1986: KoNotid-Z., 
84, 188; 1988: 86, 205; 87, 272; 1988), K. 8. 
Gururaja Doss deecribes further experiments showing 
that the rate of adsorption and lowering of surface 
tension, in aqueous solutions of various colloidal 
electrolytes, is frequently very slow. This slow 
accumulation at the surface, which had been pre- 
viously observed with paraffin chain salts in dilute 
solution, is now explained as due to the existence of 
a potential energy barrier at the surface, caused by 
the electrostatic repulsion exerted by the electro- 
lytioally dissociated end groups of those molecules 
which first arrive at the , on the similarly 
charged end groups of other molecules attempting to 
diffuse to the surface. Only those molecules, there- 
fore, which unusually large kinetic energy 
can pass this ier; but once arrived at the surface, 
their hydrophobic portions retain them at the surface. 
To such molecules travelling towards the furface, an 
energy ‘hump’ must be surmounted, in order that 
the charged end group may pass through the diffuse 
double layer set up by the molecules first adsorbed ; 
once this is passed, the molecules find an energy 
‘trough’ at the surface, caused by the natural ten- | 
dency of the hydrocarbon portions of molecules to 
cover the surface of water. tly a oon- 
siderable energy of activation is likely to be required 
for the adsorption of molecules contaming electro- 
lytically dissociated end and some hydro- 
carbon, in their constitution, and this may account 
for the slow adsorption. 


-=w 
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sai, ASSOCIATION FOR THE ADVANCEMENT 
; OF SCIENCE 


LIÈGE MEETING 


[* E Liag, to the kind invitation of the University 
of L the French Association for the Advance- 
ment of met during July 17-22 for the third 
tine m Belgium; the previous meetings were at 
Liège in 1924 and at Bruasels in 1982. 

The International Water Exhibition at Liège which 
marked the insuguration of the Albert gave 
the meeting s ial interest. Prof. O. Fabry, 
president of the Association, presided over 
the meeting, and Prof. Dehalu, admenetrateur- 
inspectour of the University of Liège, was president 
of the local committee. 

The opening ceremony took place on July 17 in 
the hall of the University. Prof. 


. Prof. O. D. Ellis, Wheatestone profeasor 
of physica at King’s Co , London, representing 
the British Association, and Dr. O. Romafia, repre- 
senting the Argentine Association for the Advance- 
ment of Science, brought messages of good will for 
the success of the meeting. Prof. Fabry, after 
having expreased the thanks of the Association to 
the local committee st Titge, delivered his presi- 
dential address, on interstellar space. 

Prof. Fabry showed how a profound study of the 
light of the stars has enabled us to detect, in inter- 
stellar space, matter in a state of extreme rarefaction 
(1 kgm. nearly in a volume equal to that of the earth). 
In addition to matter, there exista also in interstellar 
space energy in the form of radiation emitted by the 
stars. These results have demonstrated the fruitful- 
nees of collaboration of diverse scientific disciplines 
and of pure and applied science. Such collaboration 
is also the object of the- French Association and of 
similar bodies. 

The scientific meetings were held in the magnifloent 
Institutes of Civil and of the 
University of Lidge at Val Benoft on July 17 and the 
A July 19 was-devoted to an excursion 

Canal and to a visit to a colliery at 

Beeringen. July 21, the dey of the national fête 

of ium, was taken up with a visit to the Water 
Exhibition. 

The several sections of the Association showed great 


activity. The question of water oocupied s prominent 
place in the programme, and was the subject of the 
following papers: M. Wyart, the states of solid and 
liquid water studied by X-rays; M. Cabannes, the 
Raman of liquid water; M. Kraft de la 
Saulr, history of the construction of hydraulic 
machines ; M. Tongas, thermodynamic properties of 
steam ; M., ee 
as aerosols ; M. Roulleau, h M. Rocard, 
kinetic theory of liquids; M. Hubeult, pollution of 
waters, their industrial utilization and modifications 
of their fauna. 

The Section of Civil and Military Engineering, 
under the presidency of M. Campus, was divided into 
three subsections : theoretical and applied hydraulics ; 
navigable channels and porta ; hydraulic works. One 
SOSON WAS ted to colonial hydrography. 

The Section of Ph heard communications, 
among others, from Profs. F. Joliot and F. Perrin. 
The work of the Section of Geol was completed 
by fleld excursions ; the Section of Botany also had 
excursions in which the Royal Society of Botany of 
Belgium and the Lidge Botanical Circle joined. 

The Sections of Biogeography and of Zoology held 
several joint sessions, with papers on the biology of 
equatorial lakes (M. Damas), the relations between 
the internal and external media in aquatic animals 
(M. Florkin), and the phreatic fama (M. R. 
Leruth). 

Mention should also be made of the communications 
presented to the Section of Geography (streams, their 
utilization and t, demographic and social 
aspects of water); and to the Sections of Medical 
Sciences (metaboliam of water), of Psycholegy and 
Pedagogy, of Radiology and of Odontology. 

ial subsections considered technical applica- 
tions of water, applications of electricity, archmology 
and folklore. 

The communications presented at the meeting will 
form a special volume published in connexion with 

The French Association will meet in 1940 at Nice, 
some time in July, under the presidency of Prof. 
Pieron, professor at the Collège de France, and 
director of the Institute of Psychology of the Univer- 
sity of Paris. 


SOCIAL AND INTERNATIONAL RELATIONS OF SCIENCE 


HE first annual report of the Division for the 
Social and International Relations of Saience 
of the British Association, founded by resolution of 
the General Committee of the Association m August 
1938, was presented at Dundee and is printed with 
the Report of Council of the Association. _ 
A statement of the aims and objects of the Division, 
together with a eg Nae for information on any work 
in the fleld of social relations of science, was circulated 


to some three hundred and fifty associations, institu- 
tions and. learned societies in the British Isles and 
abroad. The replies ‘received indicated that much 
work of this nature has been done, or is in progress, 
and in certain instances opportunity has already been 
found for the Division to exercise its function of 
co-ordination. Many offers of co-operation were 
received from bodies particularly interested m the 
social impacts of science, and several valuable 
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contacts have been made. Notably, the Division 
learned that P E P D Economic Planning) 
proposed to prepare rt on the organization of 
research in Great Br Britain, was hampered by lack 
of funds to start the work. The Council of the 
Association, at the instance of the Divisional Oom- 
mittee, voted £100 as salary for the research worker 
eppointed by P E P to collect the factual material. 
ensbled the work to proceed immediately, 
pending the acquisition of funds to maintain the 
mquiry from other sources. The neceasary 
has since been obtained fram the Leverhulme Trustees, 
who have made available sufficient funds to carry 
on the inquiry until the autumn of 1940. The Division 
is represented on the committee ising the work 
and will be associated with the report to be published 
in due course. 

Some of the topics submitted to the Division for 
attention were referred to sections of the Association, 
and as a result several discussions and pepers were 
arranged for the Dundee meeting. 

A number of ee have been appointed 
to deal with of the Division’s activities. 
One of these is considaring the dasirability of supple- 
existing national research organizations 
whether in normal circumstances or in times of 
emergency. With the view of ascertaming details con- 
cerning systems of controlling and distributing grants 
in aid of research in other countries, an im Biden 
directed to ocorrespondenta in the United 
France, Belgium, Holland, Denmark and ae 
Dominions, Memoranda have been by 
Prof. A. O. G. Egerton, and by Prof. J. D. Bernal 
and Dr. Julian Huxley, respectively, dealing with 
ee discussing 

the question of a Research Co-ordination Counail. 

The sub-committee on nutrition and agriculture 
was responsible for a meeting at Reading to discuss 
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milk in its nutritional and allied . A resolution 
put forward from this meeting to the Council of the 
Association runs as follows : 

“In view of the proved danger of the spread of 
a eee 
raw milk, of the efficiency of controlled 
ia abolishing this dangas aad of chs slipho dastaga to. 
the nutritive and other properties of milk caused by 
effective pastearisation, 1b is easential for the national 
health that it be made ry in all urban areas 
real pulation of 20,000 or more to pasteurise 

effectively all milk before sale to consumers to 
ensure ita safety and to asist in securing that 
increase in the per capa consumption of liquid 
milk which is esential for improvement in the 
national level of nutrition.” The Council, after 
consideration and consultation with the Nutrition 
Sub-Committee, considered it desirable that before 
taking any action on this resolution, a factual report 
on the whole ion of the igation and 
sterilization of milk should be procured, and stepe 
are being taken to do this. 

Other sub-committees have been appointed to 
consider the economic requirements of nations, the 
influence of scientific and technical developments on 
industry, and on social psychology. 

A Finance Sub-Committee made a recommendation 
to the Council of the Association that consideration 
should be given to the desirability of an appeal for 
funds to (a) private individuals and firma, (6) trusta 
at home, (c) truste abroad, (d) H.M. Government. 
The adopted this recommendation, with the 
provision that of these ible sources, the first- 
named should be first ored. 

Meetings arranged by Division were held during 
year at the University of , in London 

Royal Tan: and at the University of 
peel 


RADIO EXHIBITION, OLYMPIA 


HE exhibition of radio apparatus organized 
annually the Radio Manufacturers’ Associa- 
` tion was o 


Oe een 
remaining open y until September 2 
This year’s (exhibition was conspicuous for the 
greatly increased attention and interest devoted to 
television receivers and also to several somewhat 
novel features which had a strong appeal to the more 


general 
and outstandmg in 
She iarge 

variety of models shown mdicated that manufac- 
turers have devoted attention for once to a steady 
improvement in efficiency and reliability, and the 
listener who is more concerned with service than with 
novelty may be assured that he can buy a new set 
with complete confidence. Most manufacturers now 
supply some form of ‘push-button’ timing selection 
as pert of one of their standard . A notable 
increase in the number and variety of portable 
receivers shows that there is a maintained demand 


for this type, and an innovation this year is the - 


portable receiver operated entirely from dry batteries. 
This is the result of the introduction durmg the past 


year of new types of valves with a very low filament 
ae consumption, so that a’ complete receiver 

ted under normal average conditions 
nA without changing or re-chargmg 


E ia hes cis it-ee Galatea tha ies cnt 
marked change was evident in this year’s exhibition 
of receivers. Most manufacturers’ are now in & 
position to supply several types of television receivers, 
and these from the table model with a small 


although very clear picture, to an Imposing 
cabinet model with a picture size about 24in. x 18 im. 


for wove 


specially ‘television avenue’ enabled the 
visitor to some fifty different models in 
operation on pane and so judge their 


ae ee aaa a 
grammes radiated from’ the one station at Alexandra 


ot wel ood ray purchaser of a receiver was 
for at the exhibition. . i 
the conspicuous features of the layout of 


pe eve > 
this year’s show were the uniform flat-roofed stands, 
and also the models of Broadcasting House and the 
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Alexandra Palace tower at opposite ends of the main 
hall. The B.B.C. provided several technical exhibita, 
including & television studio and control room in 
operation. A sound-recording van, complete with 
studio and associated apparatus, a motor-cer fitted 
up for film recording purposes, and the 80-fb. tele- 
scopic aerial of the mobile television unit were also 
pt of the display provided by the B.B.C. The 
ost Office demonstrated apparatds used for short- 
wave radio telegraph and pno purposes, and 
illustrated the various stages m the and. 
receipt of . Other novel features included 
technical exhibita by the radio departments of the 
services, such as flald equipment as used by the 
Royal Oo of , & replica of the wireless 
office of a yer by the Royal Navy, and a layout 
of the various electrical and radio equipment of 
aircraft by the Royal Air Force. An interesting and 
popular feature on tho stand of the Isiter service 
was & ‘link trainer’, designed to represent the cockpit 
of a modern aircraft. It contains all the controls and 
i a eh ag vc tas pe Re 
of flymg can be mmulated on the ground. The 
exhibit was used to demonstrate the manner in which 
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& pilot may fly in fog or at night, navigating entirely 

with the aid of wireless instruments receiving signals 
from beacons on the ground. 

to the manufacture and production of 

broadcasting receivers, a number of firms 

had contributed to the model factory which was set 

up in the exhibition. Various in the assembly 


and production of receivers or their ta were 
shown in full ion under normal oon - 
ditions. In ition, the various stages in the 


assembly of several manufacturers’ standard receivers 
were shown on a rotating drum model m continuous 
operation. This section of the exhibition was designed 
not only to interest the technical enthusiast but also 
as an attempt to induce the ordinary listener to learn 
something of the internal construction and mode of 
operation of his receiving set. 

Altogether, the exhibition demonstrated a suc- 
cessful attempt on the part of the organizers to make 
& wider to the broadcast listening public, and 
it was extremely unfortunate that it was held during 
a period of such acute international tension. 


R. L.58.-R. 


DENTITION OF AUSTRALOPITHECUS 
(PLESIANTHROPUS) 


COMPARATIVE and phylogenetic study of 

the dentition of the extinct South African 
man-ape Avustralopitheous (Plestanihropus) trans- 
vaalensis ‘Broom has been made by W. K. Gregory 
and Milo Hellman, who visited South Africa in 
1938 at tha, invitation of Dr. Robert Broom and 
Prof. Raymond Dart to examme the evidence at 
first hand for this purpose (Annals of the Transvaal 
Museum, 19, 4; 1989). 

One of the moet astounding features of the type 
A. transvaalensis is the combination of a natural 
braincast, which is somewhat smeller than that of a 
large gorilla, with a dentition of almost human 
appearance. to the experience of palwon- 
tologista the material available, though insufficient 
to satisfy statistical requirements, is adequate for 
determining the systematic position of Plesian- 
thropus among the higher primates; and it is 
affirmed with Broom that in South Africa there 
once lived apes which had almost become men. 

In the female Plesianthropus the premaxillary 
prognathism is much more pronounced than in the 
Ramapithecus from the Siwalik Hills, though the 
latter is a much smaller and more delicately built 


are more 
ee . Likewise in the lower jaw, the available 

indicates that the forepart of the jaw in 
Paranthropus was shorter and more retracted than 
in the apes, and was approaching the stage of Sinan- 
, thropus. In this respect Paranthropus was struc- 


stook, are consplouous differences from Sinanthropus 


and other hominids, and tend to justify Dr. Broom’s 
ahoice of the name Paranthropus as indicating a side 
branch of the pre-human stock. 

Turning to the evidence of the teeth themselves, 
the upper central incisor of Plesianthropus is un- 
known, but indications point to a derivation from 
certain conditions present in Siwalik dryopithecmes, 
and from this stage the Simanthropus-Mongoloid 
series (with extreme shovel first and geoond 
incisors) is derivable merely by further emphasis in 
the same direction. In modern man further emphasis 
of the method of growth produces peg-like crowns, 
while an emphasis on the basal swellmg sometimes 
produces resulta obeervable in Palmanthropic man and 
some modern apes. Hence in respect to the stage of 
evolution of the permanent incisors Plesian- 
thropus was intermediate between the ancestral 
dryopithecine stock and the itive palwanthropic 
man; and it was more primitive than most modern 
anthropoid apes. 

l to the canines Plesianthropus, starting 
an & tive dryopithecine stage, was again 
pein a human conditions in the form and 
relations of its upper and lower canines. The small 
size of the canine teeth favours the canclusion that 
the small size of the canines in modern man is due 
to a secondary reduction. The lower canines are 
closer to ae bite of a: than to Sivapithecus. The 
edge-to-edge bite of upper to lower canines is again 
& primitive hominid condition, though occurring 
occasionally in old, very mush worn, ape teeth. 

In all the features of the Baone Scoot 
was intermediate rimitive 
dryopi and the early tareni Te apor 
scommolnia! are Orr Eye than ‘thoes oF Ginah- 
thropus in having lower, leas taurodont, crowns and 
divergent buccal and. lingual roota. 


è kani 
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The molars, both upper and lower, in the South 
African fossil man-apes are unusually large, being 
exceeded only by Stvapithecus giganteus and by male 
gorillas. They differ, however, from those of gorilla, 
chimpanzee and other modern apes by certain easily 
recognizable peculiarities. In several their 
pattern has progressed towards the primitive human 
stage. It is not improbable that the great size of the 
third upper and lower molars was only a temporary 


phase preceding the reduction of these teeth in 
man. 

The evidence from the Taungs infant is completely 
concordant with that of the Sterkfontem and Krom- 
drasi adults, namely, that there lived in the upper 
Pleistocene of South Africa a group of emall-bramed 
man-spes that were derived from the widespread 
dryopithecine stock and were the less progreasive 
cousins of man. 


EIGHTH INTERNATIONAL CONGRESS OF REFRIGERATION 


Po are being made to bold an international 
refrigeration congress at Cologne and Berlin 
during July 1-6, 1940. These congreases are held at 
intervals of about four years under the auspices of 
the International Institute of Refrigeration, which 
was set up by an international convention in 1920 
and is supported by the majority of the nations. 

After the Hague Congress in 1936, the scientific 
and technical side of the work of the International 
Institute of Refrigeration was reorganized and 
the control of that work entrusted to seven com- 
missions, under a technical board composed of the 
presidents of the commissions dealing with various 
pr Sante of refrigeration. The reorganization became 

ective in 1938, when meetings of the commissions 
and technical board were convened in the rooms of 
the Royal Society. A one-day Conferenos on Refrigera- 
tion was also held following these meetings, and at 
this conference a number of papers were read which 
had been selected to embrace topics of especial 
interest to refrigerationists. 

On July 14-16 last, similar meetings were held 
at Baden Baden and Karlaruhe, Germany. At 
the meetings of the technical board, a pro- 
gramme for the 1940 Congreas was outlined. 


THE CAUSATION 


PPENDICITIS is an inflammation around the 
oscum, involving the vermiform appendage, 
and frequently associated with perforative ulceration. 
Previous to 1900, the disease was generally deacribed 
under the names ‘typhlitis’ and ‘perityphlitis’. The 
modern term ‘appendicitis’ began to be used m 
America between 1890 and 1800, and as a cause of 
death it first appears in, the Registrar-General’s 
annual report for 1901. G 
The immediate cause of appendicitis is a bacterial 
infection, but although the disease is a common one, 
the causes that predispose or precipitate an attack 
still remain but fitt le understood, though stagnation 
of the intestinal contenta in the appendix resultmg 
in the formation of hard concretions is probably an 
important factor in many cases. There is a certain 
amount of information which suggests that habits 
of life, and in particular dietary habite, are of 
g conse in predispoaing to the disease. 
an endeavour to elucidate the causation of 
appendicitis, Dr. Matthew Young and Mr. W. T. 
Russell have surveyed the mortality statistics of 
Great Britain and of other countries and the statistics 
of certain hospitals, and their report is now published 
(‘Appendicitis: A Statistical Study”. Medical 


On July 15, a Conference on Refri tion took 
ee at the Technical University at Kar e, which 

as a department dealing with the engineering and 
physical aide of refrigeration. In the grounds of the 
University is situated the Reich Institute of Food- 
stuff Preservation which is under the Ministry of 
Agriculture. 

At the Refrigeration Conference four pepers 
were read. Georges Claude dealt with the pro- 
duction and utilization of krypton. He indicated 
the advantages of the use of krypton for filling 
incandescent lamps, and stated that the production 
must be a separate field of activity rather than a by- 
product from liquid oxygen. G. Maiuri described 
machines working on the absorption principle and 
diffusing the refrigerant vapour in an inert gas. He 
stated that it is posible to attain temperatures 
below — 100°C. Eger Griffiths dealt with various 
forms of hygrometers adapted to meet require- 
mente, and with humidity control. R. Plank dealt 
with air-conditioning in deep mines. 

The meetings of the Technical Board were attended 
by representatives of various nationalities, and at the 
Refrigeration Conference there was a good attendance 
of German refrigerationiste. 


OF APPENDICITIS 


Research Council, Spectal Rep. Series, No. 233. H.M. 
Stationery Office. ls. net). The figures relating to 
the frequency of appendicitis confirm that it is very 
prevalent and that it has been on the increase in 
recent years.. Another point brought out is that the 
mortality in the highest social class is at least two 
-and a half times greater than in the poorest socia” 
class, although the majority of diseases, especially 
those involving bacterial action, are commore 
ane. poorer people. A curious feature of the 
ity rates from appendicitis m women 18 that 
the figures strongly mdicate that the mortality is 
greater among single than among married women. 
The suggestion has been made that the nature om» 
the diet may have an influence in predisposing to 
appendicitis, either an excess of food or possibly 
certain types of food, and both of these factors art 
eae more common among the well-to-do. The 
of purgatives or laxatives is another cause 
suggested, and this practice is probably more commor 
in the higher social class and among women. No date 
bearing on these factors were obtained, though it is 
significant that the mortality from appendicitis ir 
females fell during the war years 1915-18, when food 
restrictions were imposed, and increased afterwards 
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" THE BRITISH ASSOCIATION, 


1839 


On September 7, 1889, the Athenaum said: “The 
Birmingham Session of the British Association closed 
ita peacefal labours on Saturday, and the many dis- 
tinguished persons who had there met in furtherance 
E common object—the advancement of science, 

d the good of all mankind—are already scattered 
War and wide, not less content, we hope, because a 
“eading political journal has been pleased to pour 
out on them its vials of wrath and scorn —how justly, 
«our readers can now determine. . 

The meeting had been presided over by the Rev. 
Wiliam Vernon Harcourt (1789-1871), a son of 
Edward Harcourt (1757-1847), archbishop of York, 
and the \father of Sir William Harcourt (1827-1904), 
the stateaman. Harcourt served in the Navy for 
‘ive years before entering Christ Church, Oxford. 
Taking holy orders in 1811, he held various eoclesi- 
«stical appointments in Yorkshire, and in 1824 was 
elected F.R.S. He took an active part in the found- 
mng of the British Association, was the first general 
secretary, and at the inaugural meeting gave an 
address in which he said: “I propose to you to found 
ean Association including all the scientific strength 
of Great Britain, which shall employ a short time 
„very year in pointing out the direction in which 
whe researches of science should move, in 
whe particulars which most immediately deman 
anvestigation, in stating problems to be solved and 
data to be fixed, in assigning to every class of mind 
a definite task, . . . I am not aware that in executing 
such a plan we should intrude on the province of any 
other institution. Consider the difference between the 
Mimited cirale of any of our scientifico councils ... 
and a meetang at which all the science of these 
Kingdoms should be convened, which should be 
attended by tations from every other society, 
and in which foreign talent and character should 
She tempted to mingle with our own. With what a 


amomentim would such an Association urge on its: 


mpurpose ; 

ae & 
greot par: of Harcourt’s presidential address in 

as was ted to the Antarctic Expedition and 


what activity would it be capable of 


ught together things which ought never to be 
liajomed—the principles of science, with their applica- 


ion to human use, After gathering your first mem- 
vers from our ancient schools of learning, you passed. 
o the marta of commerce, and are now come to the 
1eart of the manufacturers of England, and look 
«round on all the resources and creations of mech- 
«nical art. The theorist and the mechanician here 
«cet together to the mutual advantage of both ; 
“vitneas on the one part the instrument now worki 
n the Philosophical Institution of this town, 
wmost supplying the place of a constant observer, 
which is about to measure the force of the wind at 
yvery instant of time, at St. Helena, the of 
jood Hope, Van Dieman’s Land and near the 
"ole. But here I would not go further than the 
mmediate vicinity of this town for an instance, the 
«ost striking on record, of the mighty influence 
«hich the introduction of a new le In science 
an exercise on all the arta of Pike EE 
he improvement of the. steam engine by Watt fully 
‘lustrates this truth. ae vee 
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FORTHCOMING EVENTS 


Britis ASSOCIATION FOR THE ADVANOSMENT OF SCUENCE 
(Dunner Mumia). 


Sunday, September 3 


At 8.30 p.m.—fir Richard Gregory, F.R.S.: “Contacts 
of Religion and Science’ (Division for Social and Inter- 
national Relations of Science). 


Monday, September 4 


At 10 a.m.— Dr. O. H. Desch, F.R.S., Dr. A. G. G. Guyer, 
Prof. A. von W. O. Devereux: “Light 
Alloys” (Discussion : Section B). 

Dr. G. P. Douglas, Dr. A. Busemann, Dr. J. W. MaoColl, 
0. N. H. Lock: “Problems of High-Speed Flight” 
(Discussion: Section A). 

Prof. W. M. H. Greaves, Prof. R. W. Ditehburm, Dr 
H. R. Hulme, Dr. D. Chalonge, Dr. R. v.d. R. Woolley : 
“Surface Temperatures of Stars” (Discussion: Section 
Af). 

Prof. H. H. Read, FR. : ““Metamo and Igneous 
Action” (Section O: Presidential A ). 

Prof. L. M. Fraser, Prof. A. G. B. Fisher, R. L. Hall: 
‘The Economics of Socialism” (Di n: Section F). 


Prof. R. A. Fisher, F.R.S., Dr. D. O. Wilson, D. M. 
Lubbock and Dr. I. Leitch: “Nutrition and Physique” 
(Joint Discussion: Sections H and I). 


T. Thomson, Dr. R. Melville: “Beed Provenance, Local 
Races and Breedmg of Forest Trees (Joint Discussion : 
Bection K and K"*). 


T. M. Herbert, Dr. W. G. Radley : a of Indus- 
trial Research” (Discussion: Section L). 


M. Jones, Dr. 8. J. Watson, E. J. Roberts and Prof. W. 
Kerr: “Grass Conservation” (Discussion: Section M). 


R. 8. Finlow, J. K. Eastham, J. R. Walker, A. Kmg, 
W. E. Billmghame, J. K. Anderson: Second Special 
Seasion on Jute. 


At 11.15 a.m.—Prof. W. MoClelland, W.’A. F. Hepburn : 
“Recent Educational Rescarch m Sootland” Ga 
Bection L). 


At 2.15 p.m.—Prof. F. G. Baily, Sir Robert Robertson, 
F.R.8., Dr. R. W. Butcher, W. Malloch: “River 


: Conference of Delegates of 


At 8 p.m.—Prof. G. Murray, Prof. F. G. Donnan, F.R.S., 
Dr. J. 8. Hurley, F.R.S., Prof. G. : ““Inter- 
national [htellectual Oo-operation” (Discussion: Divi- 

sion for Social and International Relations of Scaence). 


At 6.30 p.m.—Dr. H. W. Melville: ‘New Lamps for 
Old” Eopular Lecture). 


Tuesday, September 5 


At 10 a.m.—Prof. M. Born, F.R.S., Dr. Exer Griffiths, 
F.R.S., Dr. W. H. Hatfield, F.R 8., W. J. Todd, Dr. R. W. 
Powell, J. H. Awbery, Prof. J. Satterly: ‘‘High- 

Temperature’? (Discussion: Section A). | 
Dr. E. V. Appleton, F.R.8., H. W. Newton, A. D. 
Thackeray, Prof. L. Vegard, Prof. W. M. H. Greaves, 
eee F. . M. Stratton: “Solar and Terrestrial Rela- 
” (Discussion : Section At). 


ue ae and Dr. R. Roger, Prof. M. 
br acaba ag at neal eel aad A. K. , Dr. T. 8. 

: “Intramolecular Ohange involving the 
aE of.Qroupe” (Discussion: Section B). 
Prof. H. O. Meredith : “Rates and Taxes” (Presidential 
Address: Section F). 


Prof. D. Burns, Dr. I. H. Pearse, Prof. E. P. Cathcart, 
F.R.S. : “The Asseasment of Physical Fitness” (Dis- 
cussion; Section I). 


/ 
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E ee 
Mace: Training the Mind” (Discussion: Section J). 
Mies L. Grier, J. B. Frizell, A. E. Henshall, D. E. 
Collier : Discussion on the Spens Report (Section L). 


At 10.80 a.m.—Dr. M. r, Dr. W. Q. Kennedy, 
Prof. G. Hickley, F.R.S., Prof. T. N. George, Prof. 
W. T. Gordon, Dr. T. 8. Westoll: "The Boundary 
between the Old Red Sandstone and the Carboniferous ’ 
(Discussion : Section C). 

a ar era ee ae et 
Prof. A.’ Noltie: “Physical 
Fitness” (Discussion Aira era Section I). 


At 3.30 p.m.—N. F. Shepperd, Prof. H. J. Fleure, F.R.8.: 
“Anthropology in Education” (Discussion : Section H). 


Ab 8.30 p.m.—Dr. Isaiah Bowman: ‘Science and Social 
Pioneering” (British and American Association Lecture). 
Dr. D. A. : "Bome a eae of Colour-photo- 
graphy” he Eee raze): 

Wediiesday, September 6 

At 10 a.m.—&ir John Orr, F.R.B., L. Harms, D. Lubbock, 

Prof. P. Sargent Florence: Discusmon on Nutrition 


ivision for Social and International Relations of 
ienoe). 


APPOINTMENTS VACANT 


ATMADA TIONS aro ee eee appointments, on or 
before the dates mentioned 


Reape Eequee 


Braneh 
Ooroumossoner for India, General 
W.0.2 (quoting 1/304) (Beptember 15), 
Tacrurs 


e eee ok tiga raison Pingel say mae Ree 
Donald ponge an 


REPORTS AND OTHER 
PUBLICATIONS 


(net inchuded in the monthly Books: Supplement) 
Great Britain and Ireland ` 


ee ene een nee ¥inal Report 
of tho Inter- Oommuttee on the Rababiltation of oo 
Infured by A ae 9. VIFIDLFE piston (London : 


Ts 


ocidentts. 
bay cree es at aig e an. a 
Pode the Diets of 206 Fanulies Wert dung of Vacate 


i ae jee re 14: ie 
of bis Plage Milnor tear 30. 20. 
ence pot in: Harper Adams foes ae ae mee 


Works, Chie 
Inapeotors. Proooodings during the Your 1088. Pp. ja 


Collega of Agri : Agrioulrare.) 
r the Advancement gf Sedence. A Scdeditific 
Dundes and District. Prepared for the 
ORERE ited by Bie Mackin. Pp TA (he: 
[218 


John Menzies and Co., Lid.) 
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Other Countries | 

Foundalion. Annual Report, 1988. 515 
(Rew York: The Rockefalier Foundation.) ee 
Union of South Afnesa - Departmen marca Areas South Woe 
Ais Gokay and naa DEAE ae the O AATA 
Afrim; an at P. Frommiurse, Dr. To W. Govan, bale 
pr. B. E Dr. W. F. Frommurss, Dr 

P. J. Romouw. orem 0. M. 
Printer.) A age arpa oct 
Resistance in bre inheritance of Gur 9. (Port 
Lous: Government Printer.) 16 , ig 


HT 


a Pp ee ls. en Balam 
the Govern- 


ment of India for 1937. oe Pp. wi+157. (Deihi: Manager of 
p neurones) Reo eran : [148 

Miscellaneous Oollection. Vol The 

bot amd 


Period In Washington 
Sa Pp. o, PrO G- Abbe D. PE 


Morphett. coal Bolzoni Unita Broject Ji e exhingian, 

D.0.: Government et i w [1 
Balletin of the goon of Zoology, Pan Untverstty, VoL 2 

Fauna of the Dal Pee we the Deis 


Kashmir. By M L Brana, TI plate. (Labare : 


Untveratty of the Panjab.) 1 rupes. [149 
Pastour Institute of India. The Thirty-seventh Annual o 
the Director of the Institute for the Year 1937. Part 2. . 40. 
Institute of [149 

. Depertmens Lands and Mines: Geo- 

logical Annual Report 1988. . 27. (Der œ Salaam; 
a id R la. Gd. 7 Pp [14 


Permanent International l Prpiaraton de 
appro proia verban doa réanions. Vol ce Contributions tc 
Fred. Hest ot fils.) 6.00 Er. Sa [14t 

Bulletin No. 18: 


cit Mountain Go Ngee’ 

a Short Oo Guntien Pe pee Tila teas 
1084, i Dr. D. E. Grantham Pp. 0+5+1 (mpoo 
' Instituto for the Your 1938. By L4.-Ool. f. 8 
: Govermment Printing and Stationery 


( 


of Indus. Geodetd a eer {y-+86-+-1% abartı 
Survey of india.) ae ki [21 


Senir EFTE A : peer oo ae Physic 
Aspocts Hedtorn Hedon a a ` . Hddy Eir 
; 5 A . Pp ts Canberri : Governmen 


Inetitat. Aarbeagre. 
Bean) 1938, b Wels Taomeen, ory fan oe 
“Gao bad) (x1 
8. Depertare of Agneuiture. leafst No. 184: The Him Le 
Beckie. By O. W. cents. Mwcelansoos Pubticatic 
Ro, 841. The Species of Amertos North of Meri 
By L. L. Buchanan, Pp. 40. 10 emis. (Washington, D.O. : 
ment Prnting Office.) 





SATURDAY, SEPTEMBER 9, 1939 


THE VOICE 


CE more the burden of war is laid upon us. 
Once more, as in 1914, the cynical dis- 
regard. of Germany for the rights of amall nations 
has constrained the British people to take up 
arms in the cause of justice and fair dealing in 
international relations. The oshallenge of the 
German Reich has been accepted reluctantly, and 
with no illusions as to the nature of the glories of 
modern warfare, only after every effort to secure a 
peaceful but equitable settlement of the differences 
between Germany and Poland has failed. It has 
been accepted with full realization of the gravity 
of every implication of the decision. But in 
turning to war as the last resort, the British people 
has acted with a unanimity such as never before 
in ite history, and with a grim determination that 
no effort shall be spared in the endeavour to ensure 
that the cause which it holds just shall prevail. 
From 1914-18, the Allies opposed dynastic 
ambitions in the interests of the freedom of 
peoples. No longer were the people to be the pawns 
of the political intrigues of their rulers. The 
world, it was said, was to be made safe for 
democracy—words that now have a mocking ring. 
In 1939, the canker has sunk deeper. It is not 
merely political liberty that is at stake, though 
that too is jeopardized. It -is the spirit of 
man, 
In no previous war has science played so great a 
part as that which will be demanded of it in the 
struggle that is at hand. For a time, while the 
issue hangs in the balanoe, it is the duty of the 
man of science to lay aside his just misgivings 
whether the greatest force of the human intellect 
should thus be harnessed to the forces of destruc- 
tion. For the moment, the interesta of pure science 
as an intellectual pursuit and discipline must 
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OF SCIENCE 


remain in abeyance. The energies, the abilities, 
and the knowledge of each and every individual 
with scientific training must be directed without 
remission to the service of the Allied cause. Never- 
theleas, the end to be attained, and the end 
‘which science should hold ceaselessly before the 
eyes of the Allied peoples, is not destruction, but 
a constructive ideal—to ensure in the future such 
conditions as will make possible the advancement of 
all the peoples of the world without discrimination, 
according to the status and the traditions of each, 
in the light shed by reason and scientific know- 
ledge. To keep alive the aims of science in further- 
ing the pursuit of truth in the universe and the 
relation of that truth to the developments of man’s 
nature, without regard to tribal and racial dis- 
tinctions, should be, indeed, must be, the ultimate 
function of the scientific thinker, whatever may 
be his more immediate preoccupations. 

As to the form in which that ideal will find 
embodiment, at the moment, in the turmoil of 
initial operations, it is too soon to attempt a fore- 
cast; but that it is no idealist’s dream is certain. 
The failure of the League of Nations as a political 
organization has cast discredit in the popular mind 
on such forms of international oo-operation. 
Pomsibly the League of Nations came before its 
time, and this has obscured in the popular verdict 
the enormous value of its scientific work in the 
study of social and economic problems, and the 
progress which has followed, where the practical 
application of the solutions suggested has not 
conflicted with the trends of nationalist develop- 
ment. To extend the flelds in which such oo-opera- 
tion between peoples may be applied is the task 
of the future, when the time comes, as it surely 
will, for reconstruction. 
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CENTRAL REGISTER OF SPECIALISTS 


p Nature of April 8, reference was made to the 

formation by the Ministry of Lebonr, for war- 
time use, of a oentral register of those with 
scientific, technical and professional qualifications, 
and the scheme was recommended to the attention 
of our readers. The need has now arisen, but for- 
tunately the Register has reached an advanced 
stage, due to helpful co-operation of a great many 
learned bodies and professional institutes, and the 
Committees of the Council which advises the 
Minister on the Register have been reviewing the 
position reached. 

We are informed that, at the end of July, 86,000 
names were on the Register as a whole; the 
scientific research part of the Register contained 
at that date 7,000 names. The cards completed 
by the volunteers are held at the Ministry of 
Labour classified under the scheme of classification 
approved by the Committees, and a duplicate set 
of cards in the research classifications is held by 
the Royal Society. 

The immediate purpose of the Register, which 
is under the guidance of the Advisory Council and 
its Committees, is to meet demands in war-time 
for the services of scientific and other personnel 
made by Government Departments (who will draw 
upon the Central Register for all their demands 
for persons possessing these qualifications) and by 
other employers engaged on work of national 
importance. Enrolment is voluntary, as indeed 
is the whole scheme. The services of panels of 
the Committees of the Council will be available for 
the selection of candidates for submission to the 
posts offered. In making the submissions, regard 
will be paid to the importance of the work offered 
in relation to that on which the volunteer is already 
engaged. The question of remuneration will be 
a matter for settlement between the volunteer and 
the employer concerned. 

The Register will be operated centrally, but 
in the event of war exigencies compelling regional 
operation in any area, regional panels, nominated 
by the Committees, will act on their behalf. 

How far those enrolled on the Register will be 
called upon can only be a matter of conjecture, 
and no promise is given that any particular indi- 
vidual will, in fact, be required. Those enrolled 
on the Register need not be deterred from under- 


taking any of the forms of national service (con- 
sistent with the Schedule of Reserved Occupations), 
but where such undertakings will involve full-time 
service they are asked to notify the Central 
Register. 

There can be no question that, in the war which 
is now on us, & great demand will arise for the 
resources of scientific knowledge available for 
defence, and this section of the Register oonsti- 
tutes an extremely useful part of the general 
Organization which the Government has set up 
for national defence. i 

A separate register of teams of scientific workers 
which it may be desirable to keep intact during at 
least the earlier stages of war has been compiled 
by the Department of Scientific and Industrial 
Research, and close liaison is naturally being 
maintained between this register and the Central 
Register. 

The section of the Register relating to scientific 
research is dealt with by the Scientific Research 
Committee of the Council, with Prof. A. V. Hill, 
one of the Secretaries of the Royal Society, as its 
chairman, and is made up as follows: Prof. ©. G. 
Darwin (mathematics), Dr. E. Y. Appleton 
(physics), Prof. J. C. Philip (chemistry), Prof. R. V. 
Southwell (engineering science), Dr. E. B. Bailey 
(geology), Prof. V. H. Blackman (botany), Prof. 
D. M. 8. Watson (zoology), Prof. A. V. Hill 
(physiology), Prof. W. W. C. Topley (pathology), 
Prof. F. C. Bartlett (psychology), Mr. C. 8. Wright 
(director of scientific research, Admiralty), Dr. 
H. J. Gough (director of scientific research, War 
Office), Dr. D. R. Pye (director of scientific research, 
Air Ministry), Dr. R. E. Stradling (director of 
scientific research, Home Office), Dr. A. Lands- 
borough Thomson (Medical Research Council), 
Sir E. J. Butler (Agricultural Research Council.) 

The Committee has the following sub-com- 
mitteea: (1) Bacteriology and Pathology, (2) 
Botany, (8) Chemistry, (4) Engineering Science, 
(5) Geology, (6) Mathematics. (7) Physics, (8) 
Physiology and Biochemistry (9) Psychology, | 
(10) Zoology. 

The method of compiling this section has already 
been explained in the article in NATURE referred 
to above. The response to the appeal made for 
volunteers has been the best of any section, and 
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is extremely gratifying. The proportion of those 
qualified scientific research workers approached 
by the Royal Society who have offered their 
services in theit professional capacity for work of 
national importance in the event of war was 
already, at the end of July, 88 per cent. ; it is now 
greater. 

The Committee with its Sub-Committees has 
made recommendations regarding the Schedule of 
Reserved Occupations as affecting science. It has 
also directed attention to the need for facilitating 
the entry of suitable scientific workers into special 
branches of the defence forces. 

The cards of the volunteers in the ten sub- 
sections of this section of the Register have been 
carefully reviewed by the sub-committees with a 
view to the best poesible use beng made m war of 
the special qualifications and experience of each 
individual. A certain number of research workers 
within the various categories were earmarked, 
before war broke out, for service with research 
branches of the defence departments. 

The Committee had placed great importance on 
the preliminary training of research workers for 
war work, and the defence departments are arranged 
this summer for preliminary instruction at experi- 
mental stations, etc., of volunteers. 

In view of the prominent part which industrial 
chemistry will be called upon to play in war- 
time, referenoe may be made to the Industrial 
Chemistry Section of the Register. The Committee 
advising on this Section of the Register has as ita 
chairman Prof. J. C. Philip, and its members are 
as follows: Dr. W. A. 8. Calder, Dr. W. Cullen, 
Mr. J. Davidson-Pratt, Dr. L. H. Lampitt, Sir 
Gilbert Morgan, Sir Robert Pickard, Dr. R. E. 
Slade. 

As a result of the Committee’s recommendation 
the leading chemical societies and related bodies had 
invited their members to volunteer for the Register. 
The Association of British Chemical Manufacturers 
had also, with the Committee’s approval, approached 
its employer members asking them to enoourage 
qualified members of their staffs who are not in 
membership of one or other of the oo-operating 
technical bodies to apply for inclusion in the 
‘Register. It is, of course, still open for any indi- 
viduals not members of the associations mentioned. 
: who are qualified by training and/or experience, 
to volunteer by communicating directly with the 
Central Register Branch, National Service Depart- 
ment, Ministry of Labour, Montagu House, White- 
hall, 8.W.1. 
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The Industrial Chemistry Committee also has 
been studying in greater detail the cards filed in 
the various sub-sections of the industrial chemistry 
classification, and, apart from certain necessary 
adjustments as between this section and the section 
for research chemists, it is proposed to consider 
the steps which should be taken to supplement 
those sub-sections where the present number 
appears to be inadequate in relation to war-time 
demands. 

The number of volunteers enrolled in this section 
was 4,985, at the end of July. While this result 
is regarded as moderately satisfactory, it is under- 
stood that there has been reluctance on the part 
of some employers to allow qualified members of 
their staff to enrol. This may be due to a mis- 
conception of the use to which the Register will 
be put in war-time. The selection of persons 
for submission to posta will be made by ex- 
perts in the particular field, working within the 
general scheme of priorities laid down by the 
Government. 

Further, before volunteers already in employ- 
ment are submitted for alternative posta the 
observations of their existing employers will be 
carefully considered by expert committees ap- 
pointed for the purpose. It is therefore hoped that 
in the national interest employers will encourage 
their qualified staffs to enrol on the Register, so 
that it may be equal to the calls made upon it. It is 
to be remembered also that the Register will be 
available for the use of employers as well as of 
Government Departments, and that in *ocertain 
circumstances they may find it of great use for 
securing replacements of staff. 

Reference has been made above to two only of 
the several sections of the Central Register of 
Specialists, namely, scientific reasearch and in- 
dustrial chemistry, the detailed working of which 
will .be of special interest to readers of NATURE. 
The complete register covers every aspect of pro- 
fessional and intellectual activity of ẹ modern 
civilized State. The whole conception is an 
eminently scientific undertaking, approached in a 
scientific manner with full consideration of all the 
pitfalls of which the experience of the war of 
1914-18 made the community aware. However 
much we may deplore the circumstances through 
which the Central Register has arisen, it should 
be welcomed as an invaluable record of the 
acientific and learned life of Great Britain which 
will prove of inestimable service now and in 
happier times when reconstruction begins. 
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- STANDARDS OF: PHYSICAL MEASUREMENT . 


National Physical Laboratory Collected Re- 
searches , 

Vol. 24: Standards. Pp. iti + 450 + 19 plates. 
(London: H.M. Stationery Office, 1938.) 22s. 6d. 


net 
Sees provide the foundation for the 
intelligent oo-ordination of all physical 
measurements. - The refinement with which this 
co-ordination may be carried out reste funda 
mentally upon the precision with which the values 
of these standards are known and the extent to 
which they are utilized by research men in ex- 
preasing their experimental resulta. The present 
volume of ten papers on standards shows the 
fidelity with which the National Physical Labora- 
tory is carrying out ite functions in establishing 
standards of measurement worthy of the name. 

Hlecirical Measurements. The ‘International’ 
system of electrical units was adopted by the 
International Electrical Congress held in Chicago 
in 1893. Great difficulty was later encountered in 
establishing precise standards on the basis of the 
meroury ohm and the silver voltameter. The 
situation was temporarily met in 1910 through a 
joint decision of the standardizing laboratories of 
- the leading nations to adopt consistent values for 
their standard resistances and standard cells, 
based on an intercomparison of their national 
standards. But some of these national standards 
began to drift, and the temporary uniformity was 
lost. Furthermore, it was soon recognized that 
the ‘Tfiternational System’ departed by several 
parte in 10,000 from the absolute system of 
electrical unite. 

In 1929, the International Committee on 
Weights and Measures requested the various 
national laboratories to undertake the establish- 
ment of the electrical units in absolute measure. 
Two of the papers in the volume under review 
represent the contribution of the National Physical 
Laboratory to this undertaking. 

. The first of these deals with Vigoureux’s absolute 
determination of the ampere. The current balance 
used in earlier work at the National Physical 
Laboratory was modified for this purpose, the 
most important change being the construction of 
new coils. Numerous measurementa led to the 
conclusion that the unit of current at the National 
Physical Laboratory as realized by means of 
resistance coils and standard cells is 14 + 3 parta 
in 100,000 less than the absolute ampere. 

The accuracy of this result is believed by 
Vigoureux to be affected mainly by (1) systematic 
errors, (2) want of exact knowledge of the lmear 


dimensions of the coils and (3) uncertainty in the 
absolute value of the local acceleration of gravity, 
which was derived from the Poteadam measure- 
ments. It may be stated parenthetically that 
recent absolute measurements of g both at the 
National Physical Laboratory and at the National 
Bureau of Standards give values slightly less 
than the classical Potedam determinations. 

A seoond paper by Vigoureux deals with the 
absolute determination of the ohm by the method 
of Lorenz. The Lorenz machine erected at the 
National Physical Laboratory in 1912 was used in 
this work, but new apparatus was constructed for 
adjusting the four inductance coils coaxially with 
the shaft and for determining the distance between 
the coils. The dimensions of the coils were also 
re-measured. The results showed that the National 
Physical Laboratory ‘International’ unit of re- 
sistance exceeds the absolute ohm by 50 + 3 
parts in 100,000. 

Two other electrical papers appearing in the 
volume afford significant examples of international 
co-operation. ““The Capacitance and Power Factor 
of a Mica Capacitor” is a joint contribution of 
Curtis and Sparks of the National Bureau of 
Standards and Hartahorn and Astbury of the 
National Physical Laboratory. Two radically 
different methods were used. At the National 
Bureau of Standards the mica capacitor was 
compared by alternating current with an air 
capacitor, the capacitance of which can be evalu- 
ated in terms of resistance and time. At the 
National Physical Laboratory the comparison was 
made by means of-alternating current with & 
mutual: inductance, which can be evaluated from 
ita dimensions. The two methods gave results in 
agreement within 1 or 2 parts in 10,000, which is 
about the accuracy of the measurements. 

The “International Determination of the E.M.F. 
of the Normal Weston Cell in International Volte” 
by Vigoureux likewise gives the resulta of a joint 
investigation by the Physikalisch-'Technischen 
Reichsanstalt, National Physical Laboratory and 
National Bureau of Standards. The final value was 
1 0183 volts at 20° C., which confirms the recom- 
mendations of the International Technical Com- 
mittee in 1910. 

A paper by Davis, Bowdler and Standring deals 
with the difficult problem of measuring peak 
voltages. Two methods were employed: (1) The. 
voltage on the low-voltage arm of a condenser- 
divider was rectified. (2) The current through a 
condenser connected across the voltage to be 
measured waa rectified and the mean current used 
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‘as a measure of the peak voltage. Agreement to 
2 parte in 1,000 was obtained. 

The Thermometric Scale. A temperature between 
0°C. and 100°C. on the ‘International Tem- 
perature Scale’ is evaluated by means of the 
platinum resistance thermometer. In his paper 
on this subject, Hall compares the platinum scale 
with the earlier. N.P.L. scale maintained by 
mercury in verre dur thermometers. He found 
differences as large as 0-02° C. between individual 
mercury thermometers, but for selected thermo- 
meters the change to the platinum scale did not 
change the N.P.L. scale more than 0 002° between 
0° C. and 50° or more than 0-005% between 50° C. 
and 100°C. 

Another example of international team-work is 
to be found in the paper “International Com- 
parison of Temperature Scales between 660° C. 
and 1068° 0.” by Roeser of the N.BS., Schofield 
of the N.P.L. and Moser of the PTR. After 
exchanging thermocouples and samples of silver, 
the temperature scales of the three laboratories 
were brought into agreement within 0-1°C. at all 
points in the range covered. 

Metrology. Stott’s-investigation of pivota and 
jewels as used in instruments and meters is an 
outatanding cantribution to this subject. It covers 
the production of accurately shaped pivots, 
deformation under loading, friction, wear and 
lubrication. The paper should be studied by 
everyone who uses pivota and jewels in fine 
instrument design. 

Under the title “Determinations of the Funda- 
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mental Standard of Length in Terms of Wave- 
Lengths of Light”, Sears and Barrell present the 
resulta of their precise measurementa in this fleld. 
An accompanying paper describes the apparatus. 
Their determination of the metre in wave-lengths 
of the red radiation of cadmium is in good agree- 
ment with the resulta of other observers. In faot 
the mean of all these determinations is practically 
identical with the’ value obtained by Benoit, 
Fabry and Perot, upon which all modern spectro- 
scopic wave-length tables are based. The authors 
wisely urge that this relationship be preserved in 
any future definition of the unit of length in terms 
of wave-lengths of light. 

Sears and Barrell also carried. out for the first 
time a direct determination of the length of the 
Imperial yard in terms of wave-lengths of the red 
radiation of cadmium, from which the ratio of the 
yard to the metre may be derived. They direct 
attention to the advantage of re-defining the yard 
in terms of light-waves so chosen in number that 
l inch = 25-4 mm. or 1 yard = 0-9144 metre, 
exactly. This simple factor represents closely the 
mean between the present yard of Great Britain 
and that of the United States. Ita official adoption 
would involve a change of not more than two parta 
in a million by either nation. It would not disturb 
industry in the slightest, because as a matter of 
fact this ratio has been in industrial use in both 
countries for many years. The National Bureau 
of Standards is in hearty accord with this 
proposal. 


Lyman J. Briaas. 


BUILDING RECOMMENDATIONS 


Principles of Modern Building 

Vol. 1: Walls, Partitions and Chimneys (Depart- 
ment of Scientific and Industrial Research). By 
R. Fitzmaurice. Pp. 400+20 plates. (London : 
H.M. Stationery Office, 1988.) 10s. 6d. net. 


Q of the principal functions of the staff 

engaged at the Building Research Station, 
Garston, is to provide answers to the numerous 
inquiries received from all branches of the industry. 
These have led to the examination of building 
practice from every possible point of view, and this 
volume, compiled by the member of the staff 
responsible for dealing with these inquiries, oon- 
tains information which has been collated from an 
experience unique in ita extent and in ita authorite- 
tiveness. This volume deals only with walls, 
partitions and chimneys, and is the first of a series 
the preparation of which has been undertaken at the 


joint request of the Royal Institute of British Archi- 
tects and the Chartered Surveyors’ Institution. 
It represents also the first fruits of a sugges- 
tion contained in the interim report of the 
Ministry of Health Committee on the Construction 
of Flats for the Working Classes. 

Here is no mere recapitulation of established 
method and practice. The aim has been to formu- 
late a statement of the functions of a building, as 
these are now understood, and the elements in its 
composition, and thus to guide the practical man 
in adapting his work to meet present-day require- 
ments. Such problema as those of obviating damp- 
ness in walls, of avoiding smoky chimneys, and of 
providing insulation against the penetration of 
sound are representative of the useful pointa dis- 
cussed. Of special value are the sections which 
deal with load-bearing walls both of the solid and 
of the cavity types and those in which new or 
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recently introduced materials are discussed. An 
outetanding feature of the book is the concise, clear 
manner in which practical recommendations are 
given. 

The neoessity for such an authoritative series 
of volumes of reference can be understood when 
it is remémbered that, until recently, building 
practice was subject only to very gradual changes. 
The rapid developments of modern times have led 
to the introduction of a multitude of innovations, 
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some of which can be described as ill-advised. In 
showing the designs and methods which have been 
closely scrutinized and finally approved at the 
Building Research Station, this volume oan be- 
seen to be an invaluable contribution to the 
formulation of a code of good practice. It 
has been attractively prepared, is profusely illus- 
trated with photographs, drawings and graphs, 
and is supplemented by lists of references and 
of ‘appropriate British Standard Specifications. 


THE CALIFORNIAN DESERTS 


(1) The Californian Deserts : 

-a Visitor’s Handbook. By Edmund C. Jaeger ; 
with Chapters by 8. Stillman Berry and Malcolm 
J. Rogers. Revised edition. Pp. x+209. (Stan- 
ford University, Calif. : Stanford University Prees ; 
London: Oxford University Press, 1938.) 9s. net. 


(a) Deserts 
By Dr. Gayle Pickwell. (Whittlesey House 
Publication.) , Pp. xiv+174 (64 plates). (New 
York and London: McGraw-Hill Book Co., Inc., 
1939.) lös. 


(1) PEF is a model guide-book, for ite pre- 
sentation is artistic, its faote correct and 
well chosen and the deductions therefrom modern. 
A desert is a place of high summer temperatures 
with steady, drying winds and a rainfall not 
exceeding five inches; these are usually acoom- 
panied by a high, diurnal tempersture range, here 
about 40° F. There are complications, for the rain- 
carrying winds rise in the Gulf of California, cross 
mountains and descend in occasional bursts on & 
dissected, mountainous land, extending from the 
Colorado River for two hundred miles along the 
inland half of California. The possible evaporation 
appears to be 80-100 inches, so that the intensity 
of the aridity is considerable. These conditions 
have only been reached since the end of the 
Pleistocene, and there would appear to have been 
several periods of wetness. To the south the fertile 
belt of the Colorado separates the similar desert 
of Arizona and Sonora (Mexioo), and there have 
always been in both deserts lake and other areas 
of permanent water such as the famous “Death's 
Head Valley’ and the ‘Salton Sea’ in California. 
Comparisons with Old World deserts are im- 
possible, for here are more than seven hundred 
species of plants. Many are supposedly desert- 
adapted, but caution is advised, since marsh and 
bog plants, owing to an absenoe of nitrogen, may 
show similar changes Some of the peculiar races 


are doubtless evolutions of northern plants, but 
there has probably been extensive immigration 
from the high, more ancient desert-lands of Sonora. 

Insecta are a function of plant-growth, so that 
there must be several thousand species, mostly 
living mm inconspicuous habitats ; the most visible 
are treated of in an interesting chapter. Snails and 
higher animals are well considered, the whole lead- 
ing to a naturalist’s account of the mammals, 
which are represented by thirty- six genera, inalud- 
ing beavers which have given up the dam-making 
habit. The preservation of the bighorn sheep, of 
which about 600 are left, is immediately important, 
since experience has shown that the area occupied 
by a wild race of sheep which has been destroyed 
cannot be readily repeopled by sheep from other 
areas. 

The Californian deserts are laboratories, con- 
veniently situated for study; the experimental 
research is that of Nature, the lines those of past 
times, and hence peculiarly suited to the study of 
the changes which are due to natural evolution. 

(2) Dr. Pickwell in his turn provides 64 full- 
plate photographic illustrations of these same 
deserts. His text for the most part is explanatory 
of these, to which is often added original observa- 
tions on the biology of some of the plants and 
animals pictured. Unfortunately, many of the 
reproductions appear rather black-and-white so 
that frequently where detail is needed in the 
plants, it cannot be found. My own experience in 
similar landscape photography in the tropics leads 
me to suggest that for plants and forests a side 
light with consequent low-toned shadows is 
desirable, my practioe being to close the camera 
for the six hours of midday. A concluding 
chapter summarizes the desert features and 
problems, subjects upon which experimental 
researches are urgently required, especially in 
respect to the water requiremente of animals. 

J. 8. GaRprmn=e. 
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INSTRUMENTS IN SCIENCE AND INDUSTRY* 


By RoBERT S. WHIPPLE 


I FEEL that it is a great honour to be chosen as 

president of Section A of the British Association, 
particularly because on looking through the names 
of my distinguished predecessors I find that I am 
the first professional maker of scientific instru- 
mentas to occupy this abair. My immediate 
predecessor, Dr. C. G. Darwin, who now occupies 
the important position of director of the National 
Physical Laboratory, gave us at Cambridge a4 
briliant dissertation on the use of mathematics 
in solving physical problems, and the need of the 
mathematical outlook when facing a series of 
facts requiring solution. He would, I am gure, 
be one of the first to insist that the mathematician 
requires physical facts to enable him to develop 
& physical theory, and that the probable sound- 
ness of the theory will depend largely upon the 
accuracy of the data discussed. In the majority 
of cases this accuracy depends on the qualities of 
the apparatus employed in the observations, 
assuming that the observer is fully qualified and 
capable of obtaining the beat resulta from it. I 
believe that all such observers now demand far 
more from their apparatus than was formerly 
possible, but few realize the amount of thought 
and labour involved in raising the accuracy 
obtainable from one to one-tenth of one per oent. 

The help that instruments have given to the 
advancement of science is a fascinating theme, 
and at the same time a wide one. Among the 
earliest and most striking examples we find that 
Kepler was able to state his laws of planetary 
motion as a result of the observations made with 
Tycho Brahe’s carefully constructed instruments. 
Tycho (1548-1601) first introduced (though he 
did not discover) the method of transversal 
division of the aro, which is now familiar to us as 
the basis of the diagonal scale. It was he who 
first pointed out the importance of symmetry in 
an instrament. The ingenious naked-eye sights 
developed by him were a remarkable improvement 
on the simple sights previously used. According 
to Dreyer, his determinations of the right asoen- 
sions and declinatione of his nine standard stars 
show a probable error of leas than thirty seoonds 
of arc—an almost inoredible achievement. 

I propose to consider a few well-known instru- 
ments and to use them as examples to indicate 
-how the development of a particular subject has 
grown largely with the perfection of the instru- 


* From the presidential address to Section A (iiathemation!] and 
Phymoal Sciences) of the British Assocration delivered on August 81, 


ments used to investigate it. It ia in every way 
@ reciprocal process. By means of an instrument 
certain evidence is obtained ; this evidenoe does 
not go far enough and the instrument must be 
improved to enable further facts to be found. If, 
for example, the biologist requires to examine 
small bodies beyond the range of his microscope, 
he appeals to the physicist to help him, and the 
appeal is not in vain. Most probably, as a result 
of the work on his colleague’s problem, the physi- 
cist develops a technique which will be of service 
to him or to a fellow-physicist. 


TSE MICROSCOPE 


The first example I shall take is the microscope, 
an instrument which is used in every observational 
science and, in some form or another, in nearly 
every industry. The early story of the microscope 
has been often told, and yet it may be of interest 
to recall the most important stages in ite develop- 
ment. The first instruments consisted of single 
lenses, actually small globules of glass, which, 
when the surfaces were suitably ground, yielded 
in the hands of skilled observers surprisingly good 
results. The outstanding example is the Dutch 
naturalist Leeuwenhoek, who during the period 
1674-1723, using @ microscope of this type, dis- 
covered the protozoa and bacteria, and made 
many other biological observations of supreme 
importance. 

Hooke, who was Leeuwenhoek’s correspondent, 
was working in microscopical problems at the 
same time, and in the “Micrographia” (1665) 
described his own microscope—the first compound 
microscope. The optical system of this instrument 
consisted of a converging lens, called the object- 
glass, the field lens, and a third lens, the eye lens. 
Although it has been stated frequently that Hooke 
first introduced the field lens to enlarge the field 
of view, there ia little doubt that this invention 
was due to Monoonys, who published a short 
description of a compound microscope made to 
his design in 1660. This scarcely detracts from 
the credit due to Hooke, whose publication became 
so generally known, and whose optical system 
was universally adopted and remained practically 
unchanged for more than a hundred years. 

Hevelius, in 1673, described in his “Machine 
Coelestis” s& screw-focusing adjustment that he 
had fitted to an instrument of the Hooke type 
which was the forerunner of the modern mechanism 
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adopted (or invented independently) by John 
Marshall (1663-1725), one of the great opticians 
at the close of the seventeenth century. Marshall 
should be remembered by the fact that he was the 
first to introduce the method of grinding a number 
of lenses simultaneously, by cementing a number 
of pieces of glass on to the surface of a large oon- 
vex spherical block, and working them with a 
concave spherical tool. This is still the method 
employed for polishing lenses in quantity. In 
the modern spectacle lens factory as many as & hun- 
dred and fifty are sometimes polished in one block. 

Although many variations in the design and 
mechanical construction of the microscope were 
made during the eighteenth century and the early 
years of the nineteenth, yet there is no invention 
of fundamental importance to record until the 
copstruction of the achromatic objective. This 
was first successfully completed by the French 
optician Chevalier about 1825, and in England by 
Tulley working about the same time to the designs 
of Joseph J. Lister, nearly sixty years after the 
construction of a successful achromatio telescope 
objective. 

Abbe carried the corrections of the aberrations 
to a far higher degree of perfection, notably by 
using glasses of new types which at his suggestion 
had been worked out by Schott, to produce, about 
1886, the so-called apochromatic objective in 
which the colour correction was greatly improved. 

It is difficult to see how the resolving power of 
the microscope is to be further increased using 
light from the visible region of the spectrum. The 
biologist, and particularly the medical man, is 
anxious to study organisms the structure of which 
is too fine to be resolved by any object glaas when 
using ordinary white light, the alternative to 
which is the employment of reys of shorter wave- 
length, namely, the ultra-violet. Glass lenses are 
opaque to these short wave-lengths, and therefore 
lenses made of fused quartz must be used. J. E. 
Barnard, who has developed a very successful 
technique in connexion with ultra-violet micro- 
scoopy, has shown that it is possible to study and 
photograph living bacteria, which are normally 
transparent to light from the visible region of the 
spectrum, without staining and therefore killing 
them. The use of such short wavelengths has 
necessitated the construction of extremely rigid 
mountings in the microscope body and complete 
absence of play in the moving parte of the instru- 
ment. As showing the perfection of the technique 
obtained with ultra-violet microscopy, it may be 
mentioned that it is possible to take a series of 
photographs of an object in successive parallel 
planes separated by distances of the order of 
0 0002 mm. 

The use of short-wave radiations has proved so 
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succesaful in the case of the ultra-violet microscope 
that a technique has been developed which offers 
great possibilities for the use of still shorter radia- 
tions. As is well known, a beam of cathode rays 
can be brought to a focus by passing the beam 
through a magnetic or electrostatic field, in a 
manner very similar to that in which light is 
brought to a focus by & convex lens. In the same 
way, an electron image of a surface may be formed 
owing to the fact that the electrons will be scattered 
by an amount depending on the density (or mass 
concentration) of the surface on which they 
impinge. By forming the image on a fluorescent 
screen it can be rendered visible, or if projected 
on to a sensitized plate, photographically recorded. 

In an instrument designed by Von Borries and 
Ruska, an electron stream is passed through two 
specially designed electromagneta (or magnetic 
lenses), mounted one above the other, which act 
as equivalents to the objective and eyepiece of 
an optical microscope. If an object is placed 
between the poles of the lower magnet, some of 
the electrons will be scattered by the material 
of the object and others will be diverted by the 
magnetic flux so as to form an image of the object 
in a plane below the magnet. That an image can 
be formed in this way depends upon the fact that 
the scattering is proportional to the mass concen- 
tration at different parts of the object. The 
scattering will be greater from the thicker parte 
‘than from the thinner ones, and thus the dark 
parts of the image will correspond to the thick 
parts of the object, and vice versa. Mapnifications 
of about twenty times those obtained with the 
optical microscope can be obtained. Excellent 
photographs have been taken of bacteria and 
bacilli at magnifications of 10,000 and 20,000 
diameters. 

Sorby, in 1864, was the first to investigate the 
structure of metals and alloys by the microscope, 
and although it was a considerable time before 
his work was appreciated, there is now no metal- 
lurgical laboratory worthy of the name that does 
not possess a microscope by means of which the 
molecular structure of an alloy can be examined 
and photographically recorded. 


Tas TELESCOPE 


Although the discovery of the telescope ante- 
dated that of the. microscope, in ita service to 
mankind it ranks as second to it. The oredit of 
the invention of the telescope must go to a Dutch- 
man, Lipperahey ; yet it was Galileo who first} 
produced an instrument worthy of the name. He 
ground and polished his own lenses, and in 1610, 
with a telescope magnifying thirty-three diameters, 
discovered the satellites of Jupiter. Amongst his 
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many astronomical observations he discovered 
the phases of Venus, and estimated the height of 
the lunar, mountains from the length of their 
shadows. 

Newton pointed out that the focal length of the 
refracting telescope could not be reduced owing 
to the refrangibility of light of different colours, 
and that it was not possible to focus for all the 
colours simultaneously and thus obtain a sharp 
image. He measured and calculated the distance 
between the foci of the red and violet and showed 
thst it was about 1-50th the diameter of the lens. 


` It was to overcome this difficulty that the glasses 
were made small and of long focal length. It is_ 


almost unbelievable that James Bradley, in 1722, 
measured the diameter of Venus with a telescope 
having æ focal length of 212 ft., the supporting 


_ mast being about 45 ft. long. 


en, i 


_In 1663, James Gregory suggested the oon- 
struction of a reflecting telescope, and in 1668 
Newton constructed the first practical instrument, 
having made his own alloy for the mirror and 
having devised methods for grinding and polish- 
ing it. A sentence in his “Optike” (Bk. I, Pt. 1, 
Prop. VI, p. 75) shows how serious the position 
had become: “Seeing therefore the improvement 
of Telescopes of given length by Refractions is 
desperate ; I contrived heretofore a Perspective 
by reflexion, using ee of an Object Glass a 
concave Metal.” 

The manufacture of eee reflectors was 
very difficult, and it was not until an instrument 
maker, James Short of Edinburgh, about 1730, 
produced iistruments with parabolic figuring, 
that the reflector came into general use. His 
instrumenta, even now, may be regarded as 
examples of first-clags workmanship. 

Sir William Herschel began making specula in 
1774 and constructed a large number of reflecting 
tel , the most famous being his instrument 
at Slough of 4 ft. aperture and 40 ft. focal length ; 
this was completed in 1789. Unfortunately, the 
weight (25 owt.) of the large speculum rendered 
it liable to distortion, and it is of interest to note 
that all Herschel’s discoveries were made with 
smaller instruments. More than fifty years later 
a reflector of 6 ft. aperture and 54 ft. focal length 
was erected by Lord Rosse at Parsonstown. All 
these instruments were fitted with metal mirrors 
which had an unfortunate tendency to tarnish, 
and re-polishing was apt to spoil the figuring of 
the mirror. In the modern instrament the metal 
mirror is replaced by glass which can be re-silvered 
at intervals. During the last few years aluminium 
has taken the place of silver as the reflecting 
surface, the aluminium being deposited on the 
glass surface under vacuum. The aluminium film 
does not tarnish, is more robust than silver and 
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has a higher coefficient of reflection for short wave- 


` lengths, and is thus more efficient photographically. 


Owing to the increasing demand for telescopes 
of higher magnification, and of increased light- 
gathering power, the size of the mirrors used in 
the modern instruments is steadily increasing. 
The Mount Wilson Observatory has a telescope 
with a mirror 100 in. in diameter, and it is a 
matter of common knowledge that magnificent 
photographs of nebulæ, eto., have been obtained 
with it. At the present time an instrument having 
& mirror 200 in. m diameter is being constructed 
for the Mount Palomar Observatory. The manu- 
facture of the borosilicate glase (pyrex) block for 
this mirror, which wei twenty tons, has been 
a feat of considerable skill, and if it is successfully 
ground and polished, as appears likely, it will be 
a great engineering triumph. We have become 
Bo scoustomed to success in mounting and oper- 
ating these large telescopes, that we are apt to 
forget that this is the heaviest and certainly the 
most impressive side of instrument construction 
work. 

For the large telescope the reflector has estab- 
lished itself as the most satisfactory instrument, 
whereas for the smaller telescope, and for the 
everyday purposes of life, the refractor is still the 
more efficient. In 17383, Chester Moor Hall found 
that by combining lenses made from glasses 
having different refractive indexes he was able to 
correct for the unequal refrangibility of light of 
different wave-lengths, and succeeded in making 
lenses which produced images free from colour. 
The same disoovery was made independently by 
John Dolland, who, in 1758, produced an achro- 
matio telescope in which the object glass consisted 
of a convex lens of crown glass combined with a 
concave lens of flint glass. The invention of the 
achromatic lens must be considered as one of the 
milestones in the development of scientific instru- 
ments. 


`~ Tre SPECTROSCOPE 


Perhaps there is no instrament which in recent 
times has aided pure science so much, and is now 
beginning to help industry, as the spectroscope. 
Fraunhofer constructed the first spectroscope in 
1817, and made the first measurements of the 
lines of the solar spectrum. He was also the 
first to observe the spectrum. of the electrico spark. 
In 1842, Beoquerel and Draper independently 
photographed the solar spectrum on type 
plates, thus laying the foundation for the modern 
science of spectroscopy. 

In 1859, Kirchhoff showed that the luminous 
vapour of a metal has the property of absorbing 
the same kind of light as it emite at the same 
temperature. Kirchhoff recognized the funda- 
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mental importance of his discovery, entitling it 
“spectrum analysis’; but it is largely due to 
Hartley (1882) and later to Twyman, who designed 
simple and efficient instruments, that spectro- 
scopic analysis has become a quantitative method 
of chemical analysis. The spectrograph is now one 
of the most important tools in the metallurgical 
and chemical laboratory. In the manufacture of 
steel it is proving an invaluable check on the 
quality of the materials, the spectrogram obtained 
from the sample under test being compared with 
that taken from a standard. The speed of analysis 
may be judged froni the statement that it is 
possible for one man to analyse twelve samples of 
nickel-chromium-molybdenum steel spectrochem- 
ically for the elementa silicon; manganese, nickel, 
chromium, molybdenum, vanadium, aluminium 
and copper in leas than one day. The spectroscope 
has also become a tool in common use in the steel 
warehouse, the storekeeper being able by ita means 
to detect any mixing of the batches of steela. 

In the laboratories of the works producing non- 
ferrous materials the spectroscope is proving 
equally efficient. For example, the failure of lead 
pipes from causey other than frost has been oon- 
siderable, and has been traced to impurities in 
the lead. A spectroscopic examination of the 
pipe that has failed shows in a few minutes the 
undesirable impurities present, and, if the examin- 
ation is carried further, the quantities of those 
impurities. 

Our knowledge of the constitution of the celestial 
bodies is almost entirely due to the spectroscope. 
By its means it has been possible to disoover what 
elements are present in the vapour surrounding 
them. This was strikingly shown by the discovery 
by Lockyer, in 1868, of an unknown gas (helium) 
in the bright-line spectrum of the sun’s atmosphere, 
which was identified by Ramsay twenty-seven 
years later in the terrestrial atmosphere. The 
photographing of the sun’s disk in a limited band 
of wave-lengths has led to the development of a 
special form of recording spectroscope, the photo- 
spectro-heliograph. In this instrument the alit 
T” of a spectroscope is slowly traversed across the 
sun’s image, the selected radiation falling upon a 
photographic plate. Thus a picture of the sun is 
built up from a series of photographs taken in 
the selected wave-lengths. For example, if the 
wave-length selected is one of calcium, a picture 
of the disk is obtained showing the distribution of 
calcium over the sun’s surface. The major part 
of the knowledge obtained about the double stara 
and also the determination of the velocity of stars 
in the line of aight has been obtained from spectro- 
scopic observations. The theory of the expanding 
universe may be said to rest on spectroscopic 
observations. 
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SURVEYING INSTRUMENTS 


The distinction between the telescope suitably 
mounted to survey the heavens and that used. to 
measure distances upon the earth’s surface is a 
faint one. The transit instrument is in general 
only a larger form of theodolite. The early sur- 
veyors (and here we may go back to early Egypt- 
ian times) made plans by means of rods and plum- 
mets; but it was not until the invention of the 
astrolabe and the use of a divided circle fitted 
with sights that accurate surveying was attempted. 


The first mention of the word ‘theodolite’ occurs , 


in a book “‘Pantometria” (1571) by an Englishman, 
Thomas Digges. (It is a matter of interest that 
Digges has some claim to be oalled the inventor 
of the telescope). The early the odolites, like the 
astronomical instruments, were fitted with pin- 
hole sights: in the case of the latter instruments, 
an important controversy srose between Hooke 
and Hevelius (1679) concerning the relative 
advantages of telescopic and open sights. Although 
Hevelius was not convinced, the telescopic sight 
was almost invariably used after that date. 
Mention should be made that William Gascoigne 
invented the filar micrometer and fitted it to a 
telegcope in 1640: this invention greatly increased. 
the accuracy of instrumenta to which it was 
attached. Bradley’s observation in 1722 shows 
that he used a form of filar micrometer with 


. considerable success. 


As the demands of the astronomer (and later 
of the surveyor) increased, so the need for improved 
divided circles became more urgent. The accurate 
dividing of circles has always been one of the more 
difficult tasks of the instrument maker, and it is 
almost entirely due to the English manufacturer 
that the art of dividing has reached ita present 
high position. 

In 1766 Jesse Ramsden made his first ciroular 
dividing engine, but as it was not sufficiently 
accurate for dividing the scales of nautical instru- 
mente, he completed a second machine nine years 
later. It was with this machine that he divided 
the circles of the 3-ft. theodolites used in the 
principal triangulation of Great Britain and Ire- 
land, 1792-1862. They were divided to 10 minutes 
and read to one second of aro by three micrometer 

In 1826, William Simms invented the self-acting 
mechanism by means of which the dividing 
machine bécame completely automatio, thus saving 


an immense amount of time, and reducing the risk ; 
A sumnilar but , 


of error in the dividing of a aircle. 
larger machine, built by G. W. Watta in 1905, 
is capable of dividing & cirale 4 ft. 6 in. in diameter 
to 30 seconds of arc with an error not exceeding 
+ 1 second. 


> 
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Linear scales are automatically divided by some- 
what similar machines in which are fitted a tem- 
perature compensation device for variation in the 
temperature of the machine and a compensation 
device for correcting for any variations in the 
pitch of the master screw. In this connexion the 
acientific man and the instrument maker are alike 
indebted to the late Dr. O. Guillaume for the 
invention of ‘invar’, a nickel-steel alloy having & 
remarkably small temperature ooefficient of ex- 
pansion, and hence an almost ideal material from 
which to manufacture standard scale and measur- 
ing tapes. In the case of linear scales, the position 
of the lines in a good metre scale can be guaranteed 
to an accuracy of 0-002 mm 


Tor THERMIONIC VALVE 


An addrees of this nature would be incomplete 
if no mention were made of the thermionic valve. 
Its advent has led not only to the birth of a wide 
range of new instrumenta otherwise impracticable, 
but also to the simplification of many measuring 
techniques. The thermionic voltmeter was one of 
the first, if not the first, measuring instrument 
employing directly a valve, and uses to the full 
its most valuable characteristics as a measuring 
device. These characteristics may be briefly 
summed up as rectification, amplification, rapidity 
of response, and high impedance. Although these 
are the prime considerations, others, such as high 
overload capacity, are advantageous. The rectify- 
ing action combined with amplification enables 
alternating currents and voltages as small as 10-4 
ampere and 10“ volt to be measured, using a 
robust moving-coil instrument as a direct reading 
indicator. The low electrical inertia and high input 
impedance have, when using suitable diode valves, 
enabled voltages and frequencies up to 100 mega- 
oyclea to be measured with reasonable accuracy by 
robust commercial instruments. 


MANUFACTURE OF SCIENTIFIC INSTRUMENTS 


Looking back over forty years’ experience in 
the use of scientific instruments, many of those 
years being spent in their manufacture and develop- 
ment, I am much impressed with the steadily 
growing demands for higher accuracy. The develop- 
ment of the high-speed steam engine, and later 
the motor-car, brought about an insistent demand 
for accurate toola and gauges. This in ita turn 
ineceasitated better design in the tools and more 
-2ccurate measuring instruments. The manufacture 
of interchangeable components in large quantities 
has stall further increased the demand for 
accuracy. The introduction of the new alloy steals 
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with the special technique required in their 
heat treatment created a demand for precision 
thermometry. 

The attitude of the manufacturer towards the 
scientific Instrument has completely altered. He 
was once sceptical as to ita usefulness ; he is rarely 
so nowadays. In the majority of large works the 
general control over the instruments is now in the 
hands of a technically trained man, and that in 
iteelf relieves the instrument maker of much 
anxiety. Another fact that impresses one is the 
great difference between the methods of manu- 
facture during the same period. Forty or fifty 
years ago, instruments were made in amall batches, 
often by individual workmen. In London -they 
were frequently made for some well-known firm 
by small chamber men who put the name of that 
firm upon them. As a result of this procedure, 
the so-called manufacturer very often had not an 
adequate knowledge of his products: this practice 
has almost entirely disappeared, to the benefit of 
customer and maker. 

The increased demand for instruments has led 
to manufacture in the modern sense of the word. 
An instrument is carefully designed in the drawing 
office in consultation with the technical expert. 
The methods by which the mstrument is to be 
made are considered. If the quantities are large, 
and if a preliminary model has been approved, 
then the possibility of the use of die castings, hot 
pressings or plastic mouldings must be considered, 
and the importance of interchangeability of oom- 
ponents emphasized. 

In preparing the design of an instrument it 
must never be forgotten that a good design helps 
production. It always pays to spend time*m the 
drawing office rather than in the workshop. The 
application of geometrio design, the early ex- 
ponenta of which were Maxwell and Horace 
Darwin, often reduces the oost of manufacture 
and makes a better instrument. I think 
that the experimentalist, in making up his 
own instrument, should consider whether he 
can obtain the same result by a simply designed 
geometrio piece of apparatus, rather than the 
more elaborate design to which he may be 
attracted. 

The demand for instruments is ever growing. 
As new problems arise, both in science and in 
industry, the requirements become more stringent. 
The instrument maker constantly receives inoen- 
tives to progreses from the scientific worker, to 
whom he owes not only suggestions but also many 
of his new materials. It is, I suppose, a truism 
that if knowledge is to progress it is easential that 
theory and practice advance together. Nowhere 
is this more true than in the development of 
scientific instruments. 
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THE ASSESSMENT OF PHYSICAL FITNESS" 
By Pror. Davin BURNS 


ESTS which have been used to assess fitness 
fall into three classes: (l) somatometrio ; 
(2) physiological ; (3) psychological. 


SOMATOMETRIC TESTS 


The search for a relationship between the con- 
figuration of the body and physical fitness has 
been pursued since the time of Hippocrates. Such 
@ relationship is elusive, and beoause of the 
complexity of body build and the scarcity of 
strictly comparable measurements, most of the 

It was natural, at first, to consider stature as 
an index of robustness. The tall man with a long 
reach was better able to hold his own in hand-to- 
hand. fighting. Even to-day, height is taken into 
account in selecting recruits for the services and the 
police. The tall applicant, too, has generally a 
better chance of getting engaged in commerce and 
industry than his shorter competitor. Length, 
especially length of leg, is not merely an indication 
of genetio constitution but also of a late incidence 
of maturity. Chest girth in relation to size of 
body, at first sight, appears to have at least a 
probable relationship to fitness, but Gould (1864), 
who carried out a thorough statistical survey of 
the manhood of the American nation during the 
progress of the Civil War, had grave doubts as to 
the validity of chest measurements for this purpose. 
Hutchinson showed clearly that the ciroumference 
of the chest is no measure of vital capacity, 
endurance or even of muscular strength, nor is 
there any evidence that it bears any relationship 
to the state of general health. 

Criteria of Fitness. Binoe the introduction by 
MoLaren of systematic somatometric measurements 
as part of the routine of physical education, there 
has arisen a host of Indexes, of which perhaps the 
best known are Von Pirquet’s Pelidisi and Franzen’s 
A.O.H. indexes. 

In general, chests may be divided into three 
types: the wine-glass—wide shoulders and narrow 
hips; the test-tube—both measurements small ; 
and the barrel with broad shoulders and wide hips. 
Persons of the test-tube type are often abdominal 
breathers, that is, they obtain their tidal air by 
contracting the diaphragm and displacing the 
viscera into a relaxed abdominal wall. Experiment 


* From the address to Bectaon I (Phymology) of the 
Britdah 
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shows that they have a larger effective vital 
capacity than the others and are generally more 
amenable to trainmg. On the other hand, all 
three types are normal and are equally fitted, so 
far as bodily relations go, for the battle of life. 
One cannot mark down any type as fundamentally 
healthier than the others. The test-tube type is 
more prone to tuberculosis but lees- prone to 
rheumatism, disbetes and arterio-soclerosis than 
the barrel. 

None of these indexes is valid as a measure of 
fitness, even when due allowance is made for race, 
type of body build, sex or occupation. 


PHYSIOLOGICAL TESTS 


Fitnees is functional. The body must be tested 
at work. The measurement of vital capacity is 
generally classed as physiological although it is not 
strictly functional. This measurement, a common 
routine practice, has no real significance. The 
amount of air that a person can contain in his 
lungs is a measure of chest capacity and of the 
tone of the respiratory musculature, but the person 
with an extra large vital capacity has no advantage 
over one who has quite a small capacity provided 
that he has sufficient. 

There is a prevalent error that so-called deep- 
breathing exercises where the shoulders are forced 
back and the chest brought forwards and upwards 
increase vital capacity. Actually, by fixing the 
pectoral muscles and stretching the abdominal 
wall, these procedures prevent full inspiration and 
expiration and increase the volume of air left in 
the lungs (residual air). Chest breathers have 
about the same vital capacity, whether taken at 
ease or on the stretch, while ‘deep breathing’ may 
reduce the vital capacity of abdominal breathers 
by about 30 per cent. The value of deep- 
breathing exercise lies in its effect on the filling of 
the heart and so on the maintenance of cardiac 
efficiency. 

One is on surer ground when using the various 
breath-holding teste either per se or against 
pressure. The former is a measure of the alkali 
reserve of the blood and of the determination of 
the subject not to give in. The 40-mm. test: 
brings out both these qualities and, m addition, 
is @ severe test of muscular strength and oontrol. 

Bainbridge and Dawson quote the results of 
experiments which show olearly that fit and/or 
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akilled men carry out physical work with but a 
slight morease in lactic acid, while the unfit, under 
the same conditions, have a higher blood-lactic acid 
content. That is, the reserve of alkali in the 
blood of the fit is large enough to cope with all or 
moet of the acid released as a result of muscular 
exercise. Recruits have on the average 5 per cent 
leas available base than the soldiers. Dawson 
states that three months’ systematic physical 
education can raise the amount of available base 
by about 10 per cent. 

Similar “fitnesases’ associated with other groups 
of muscles can be tested by various dynamometers. 
Martin introduced a new procedure into this type 
of test. Instead of measuring the strength of a 
sabject’s active pull on a dynamometer, he applied 
the pulling force to groupe of muscles and recorded 
the force necessary to break down the subject’s 
active resistance to the movement of the musele- 
group under test. The summation of a series of 
selected groups of muscles thus gives an indication 
of the total muscular strength of that individual 
as well as of his determmation to resist. It gives 
no measure of his akill or of his economy of move- 
ment. It may be asked: Is muscular strength plus 
determination an adequate measure of general 
fitness 7 

Limisng Factor of Efficiency. It is well known 
that the limiting factor, the factor which determines 
whether muscular can be exerted to ita 
full extent, the factor which overrides the will to 
do, is vaso-cardiac efficiency. Goodall recognized 
this when he published his efficiency tests. If, after 
a measured amount of exercise, the pulse rate and 
blood preasure come back to normal in a specified 
time, on the severity of the exertion, 
then the subject of the test is fit. 

With a healthy heart, cardiac efficiency ultim- 
ately depends on the venous filling. A pump 
without a well may be a thing of beauty, the last 
word in mechanioal efficiency, but ita usefulness is 
non-existent. About 85 per cent af the total 
volume of the blood is in the capillaries and veins 
under normal conditions. Under these conditions, 
all capillaries are not patent at any one time. The 
splanchnic viscera, and particularly the liver and 
the spleen with their rich venous supply, are 
capable of retaining muoh larger quantities of 
blood than they do. If, for any reason, more 
capillaries open up at the same time and the 
splanchnic reservoir becomes filled with blood, the 
amount freely circulating, the amount necessary to 
fill the receiving chambers of the heart, becomes 
i te. The controlling factor m the distri- 
‘bution of blood, in maintaining an effective circula- 
tion, lies mainly in the tone of muscle—ocardiao, 
visceral and, last but by no means least, ordmary 
skeletal musele. 
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The venous return is also aided by the rhythmic 
alterations of intra-thoracic pressure with the 
phases of the respiratory act. It is, however, only 
in abdominal breathing that the respiratory act 
aids the return of blood to the heart. These 
alternating pushes and pulls, produced by muscular 
action dependent on the tone of the diaphragm 
and muscles of the abdominal wall, have a minor 
effect on venous return in comparison with the 
constant tonic push of muscle in general. During 
exercise, more capillaries in muscle become patent 
and, if muscle is in good tone, more blood is put 
under tissue preasure. On the other hand, if tone 
is at a low level, blood filling the capillaries is not 
pressed out, congestion appears and the heart fails 
through lack of blood. The fit person whose heart 
is able so to increase ite output per unit of time 
that adequate blood is supplied to active tissues to 
meet their increased needs, must have a higher 
value of muscle tone than the unfit. Experiment 
shows that healthy young men have a tone in their 
relaxed left biceps muscle which is capable of 
withstanding a preasure of 60-90 mm. of water, 
while patients in bed have an intra-muscular 
pressure of about 50 mm. of water. 

Intra-muscular pressure is markedly increased 
when muscle contracta, so that, as the fibres in 
muscle shorten intermittently during exercise, the 
blood is expelled from the venules in the muscles 
intermittently. This pulsation plays an important 
part in maintaining the tone of the vessel walls. 
The hsmostasis produced by immobile standing, 
shown by swelling of the legs in unfit persons, may 
be prevented by almost imperceptible voluntary 
twitches of the calf muscles or even by movements 
of the toes. Standing rigidly at attention is a 
severe test of the efficiency of the mechaniams 
responsible for the venous return to the heart. 

Muscular tone is dependent on many factors— 
adequate blood supply, absence of excess of fatty 
upholstery, a regular arrival of motor impulses to 
the muscle controlled from higher cantres and a 
cooling mechanism nicely co-ordinated to the needs 
of the moment. It is easy to demonstrate that 
faulty heat loss lowers tone. The avenue by which 
heat is lost is apparently unimportant, but, unless 
under the artificial conditions of the laboratory, 
where even loas by radiation can be made the 
effective sole method of losing heat, the evaporation 
of moisture from the skin is the usual limiting 
factor. Several investigators have shown that the 
phenomenon known aa ‘second-wind’, by which a 
runner experiences a sudden relief from the agony 
of breathlessness and the leaden drag of weary 
muscles, is accompanied by sweating. When this 
occurs, alveolar carbon dioxide falls, the urgency 
of breathlessness fades, the head clears and the 
muscles act with renewed vigour. 
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Measures of Fitness. Three means of measuring 
fitness are thus indicated, and they are inter- 
related: (a) Testa of recuperative efficiency. The 
ability of the cardio-respiratory mechanism to 
return to normal functioning within a limited time 
after exertion. (6) The ease of heat loss under 
specified conditions. (c) The value of muscle tone. 

(a) Tests such as Goodall’s, Crampton’s, Foster’s, 
McCurdy’s and Schneider’s, which depend on 
arbitrary scoring for rise of pulse rate, blood-pres- 
eure and respiration rate after exercise, and scoring 
for the length of time for a return to pre-exercise 
levels, have a very low coefficient of reliability. 
Schneider’s is the best, with r=0+4. MoCloy 
prefers to measure alterations in diastolio preesure 
and pulse rate on standing erect after lying supine. 
For this r was between 0:8 and 0-9 in a limited 
study of healthy and convalescent golfers. 

Turner’s test, which depends on the cardio- 
vascular reactions during standing absolutely still 
for 15 minutes, has a coefficient of reliability of 
above 0:9 for adults but yields anomalous resulte 
with boys. In Schneider and Crampton’s studies 
of pre-adoleacent boys, the boy proved least fit by 
all other testa was the sole survivor at the end of 
15 minutes’ standing (with a pulse pressure of 
8 mm. mercury !). The others had either given in 
or had fainted. 

The rate at which the oxygen debt is repaid may 
be used as an index of physical solvency. The fit 
subject either pays cash to close the transaction or 
demands short credit. The percentage of the total 
debt liquidated during 3 minutes after the cessation 
of exercise is, in the case of the unfit, about 30, 
while the same subject, in condition, -may have 
discharged more than 60 per cent of his debt. 
The drawback to the employment of testa of 
recuperative power is the possibility of overstrain- 
ing the vaso-cardiao mechanism in the unsound. 

(b) No large series of experiments has yet been 
planned to gauge the reliability of this teat of 
efficiency. 

(c) The value of muscle tone may be determined 
in various ways. Ooffey, Barnum and Henderson 
used the knee-jerk as an index of tonus. Even 
when absolutely uniform strokes of the hammer 
are applied to the patellar tendon of a co-operating 
subject, variable degrees of the extent of kick are 
obtained with successive stimuli. It is a useful 
method to demonstrate the gross alterations for 
which these workers used it, but, principally 
because it requires a trained subject for acourate 
results, it is not of general utility. The direct 
reading of intra-muscular pressure is awkward and 
somewhat unpleasant for the subject. Several 
attempts have been made to link creatinine excre- 
tion with muscle tone. 

Noèl Paton, in his presidential address to Seo- 
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tion I at Bournemouth in 1919, put forward the 
suggestion that the maintenance of muscle tone 
(and henoé of physical fitness) depended in part 
on the presence in tissne-fiuid of small quantities 
of guanidine or its methyl derivative. He showed 
unequivocally that muscle, either of warm- or 
cold-blooded animals, increased in tone when 
minute- amounts of the salta of this base were 
administered. Since then much work has been 
done to elucidate this problem. Sullivan was able 
to estimate the urinary guanidines in cases of 
progressive muscular dystrophy before and during 
treatment. As the cases improved, under glycortal 
medication, simple guanidines disappeared from 
the urine. More recently, Minot has successfully 
treated patients suffering from this disease by oral 
administration of guanidine hydrochloride; and 
Dewar, working in my laboratory, has confirmed 
this (using the tasteless carbonate). Unfortunately, 
exhaustive search has failed to find a reliable 
method for the estimation of urinary or blood 
guanidine, and so, as a test of tone, the determina- 
tion of the simple guanidines is, at present, 
unavailable. 

The sympathetic control of muscle tone has been 
the subject of many investigations and much 
controversy. There is a wealth of indisputable 
evidenoe that the anatomical sympathetic system 
plays, at best, a minor part in the direct mainten- 
anoe of muscle tone, and no one now holds the views 
of Hunter or of Royle. On the other hand, the 
work of the Orbeli school, amply confirmed by 
later experimenters from other laboratories, points 
to the influence of adrenergic nerves on the 
neuromuscular mechanism. This influence is shown 
more clearly when the action of the vasoconstrictor 
fibres is removed by poisoning with ergotoxine. 
This may be taken to mean that the main fanction 
of the sympathetic in the maintenance of muscular 
tone lies in ensuring effective vasodilatation of the 
muscle capillaries brought about through the 
so-called ‘nutrition reflex’. The fit man, with good 
muscle tone, soon stops the drain on the blood 
supply to skin and viscera, while the unfit keeps 
the pallor of skin for some time and may even 
show signs of acute digestive upset. One may, 
therefore, test fitness by estimating the degree 
(amount x time) of the deprivation of the akin of 
moving blood. 

The responsiveness of the sympathetic arm of the 
reflex arc depends on the functioning of the cortices 
of the suprarenal glands. This pair of duotleas 
glands with a long ancestral history is absolutely 
necessary for life and is affected by any undue 
strain on the reserves of strength. The will to 
endure, to keep going on, is mental, but the power 
to force an unwilling body to obey the order of the 
mind, to exert its last ounce and not die in the 
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last ditch, depends, in the end, on the adequacy 
of the secretory mechaniam of the cortices supraren- 
ales. Animals with grafte of cortical tissues and 
no medullæ act as normals. Injection of cortical 
extract to completely adrenalectomized rate re- 
storea voluntary activity to an extent depending 
on the amount of cortin given. Hypertrophy of 
cortical tissues follows exercise in the rat. ‘“Pos- 
sibly’, says Dill, “one of the effects of training is 
to Increase the secretory activity of the adrenal 
cortex.” 

The sequelss of severe muscular exercise under 
conditions where cooling is inadequate differ only 
in degree from those of cortical insufficiency, that 
is, loss of muscle tone, increase of blood potassium 
and lowering of blood sodium both absolutely and 
relatively. The logs of tone may be due to im- 
balance between the metallic ions as well as to 
exhaustion of cortical supplies, as it may be 
mirrored in normal subjects by administration of 
galta of potassium. 


PSYCHOLOGICAL TESTS 


The fit man carries on his work and his play 
without an unpleasant degree of fatigue, and so his 
industrial output may be -taken as a measure of 
his fitness. The amount of work done or the 
goodness of the work done depends not only on the 
physical state of the worker but also on the state 
of his mind. It is well known that work which is 
in itself pleasant or leads to pleasure aa a more or 
leas remote result is carried out with an efficiency 
lacking in more formal performanoes or in forced 
work. L. Hill, Gillespie and many others have 
shown that the initial cardiac acceleration followed 
by peripheral and splanchnic vasoconstriction 
leading to an increased venous return to the heart 
with consequent cardiao retardation and increased. 
output is mainly psychical in origin. If the work 
is uninteresting or the movemente passive, these 
preparatory ciroulatory changes do not take place 
and the organism as a whole is thus less fitted to 
do work. Investigations involving treadmills, 
stationary running, bicycle ergometers, eto., may 
thus fail to reveal accurately the effiaienoy of a 
subject because of the more or leas complete lack 
of interest of the work once the novelty has worn 
off. The performance becomes a routine and the 
efficiency consistent but low. On the cessation of 
the mental effort, the tone of muscle falls, the 
peripheral and visceral vasoconstriction passes off 
and output falls. One of the conclusions, drawn 
, from the results of many exhaustive investigations 
, made in the United States and in Great Britain, 
is that good sociological conditions are of paramount 
importance if good work is to be expected. Even 
apparently trivial improvements in amenities lead 
to increased output. For example, the average 
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output of relays per hour in the Western Electric 
factory at Chicago of 65-7 when lunch was provided 
by the management, rose to 66-4 when the em- 
ployees supplied their own lunch. This rate was 
maintained over two periods of 31 weeks (of the 
observation period) and was a record (Whitehead 
quoted by Dill). Hitler realized this principle, in 
theory at least, when he instituted his ‘Strength 
through Joy’ movement. 

Value of ‘Stunt’ Tests. Cathcart places great 
value on the ability to react rapidly and accurately 
to changes in the environment. Efficienoy in this 
can be tested by presenting the subject with 
exercises which demand new oo-ordinations as 
well as motor activity with a performance both 
easy and graceful. This type of test, as outlined 
by Brace, MoCloy and others, has a coefficient of 
validity of more than 0-8. 


EXERCISE AND FITNESS 


What, then, can be said of the effect of exercise 
in maintaining fitness? The Committee of the 
Health Section of the League of Nations is rather 
despondent on this matter. It says, “Up to the 
present, methods and systems of physical education 
have not produced any clearly demonstrable effect 
on the health of the masses, doubtless because the 
present state of our knowledge is not as yet 
sufficient to enable us to base them on accurate 
scientific data” (1938). 

Properly designed exercises, carefully controlled, 
can’ be used to correct faults of carriage, to eliminate 
uneconomic muscular actions and fit the mildly 
dysplastic to take their place without shame among 
the euplastic. The danger of such exercise lies in 
any attempt to create an ‘ideal’ postu, eto 
which has no physiological foundation. 

Exercise carried on without strain or undue 
fatigue keeps the body in tone ; and some exercise 
is considered beneficial to those engaged in seden- 
tary oooupations especially, as it increases the 
venous return to the heart and prevents stagnation 
in the blood reservoirs and lower limbs. The 
group of experta of the Commission on Physical 
Training were therefore enjoined “to determine the 
minimum amount of physical training required to 
ensure the normal health of the individual’. 

Exercise designed to ‘build muscles’ beyond the 
needs of that particular person merely leads to 
increased food intake, and when, because of age or 
lack of opportunity, the amount of exercise is 
decreased, fibrous and fatty degeneration and 
infiltration takes place. While it may be ‘better to 
have lov’d and lost’, it is certamly not better to 
have exercised and stopped. 

Probably the main beneficial result of keep-fit 
classes and similar movements is the inculoation of 
& spirit of independence, personal confidence and 
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pleasure in performance. Although “the healthy 
body works in silence’’ (Carrel), the fit person has 
a keen sense of the enjoyment to be obtained from 
suitable exercise. The physiological foundation 
of the exhilaration resulting from exercise—an 
exhilaration not entirely due to a decreasing handi- 
cap at golf or competitive Improvement at other 
games—would be a suitable and profitable study 
for ambitious politicians and others. 

While it is true that one cannot assess a man’s 
eficiency until his whole life's story has been 
unrolled (and then it is too late to do anything 
about it), one should be able to establiah norms 
related to age and sex. The recent Military Service 
Act provides an occasion for the audit of the 
nation’s young manhood, and, provided suitable 
testa are applied by properly trained examiners, a 
beginning will have been made to the collection of 
facts and figures from which much may be learned. 

There is no doubt as to the improvement in 
mental and physical fitness that resulta from wise 
physical training, co-operative effort and good 
feeding such as that obtained in military camps of 
the best type. Such training may go far towards 
reconditioning some of the youth of Great Britain. 
The American Department of Labour, in a report 
(1985) on two years’ experience of civilian con- 
servation camps, says, ‘Thousands of actual case 
records reflect the fact that the C.C.C. men have 
returned to their homes definitely benefited 
physically and mentally; their outlook toward 
the future is brighter, their sense of self-reliance 
and their ability to adjust themselves to economic 
conditions is stronger.” To this tribute to wise 
and varied physical, mental and moral education 
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one may add the results of a short experiment in 
effectively reconditioning a selected number of 
rejected recruita for the British Army: “My 
predecessor started a depot for training a limited 
number of men who were below standard and, as 
& result, . 676 of the 600 . . . have reached 
the full standard of fitness” (Right Hon. L. Hore- 
Belisha, Devonport, 1937). 

While not in any way detracting from the 
importance of work of this type on men during late 
adolescence and early maturity, one may ask why 
the audit is not made earlier in the course of our 
national businees of out citizens—taken 
early before the debit balance of wasted lives 
becomes so large that strenuous measures have to 
be taken to safeguard our interests. No factory 
the producta of which were good, bad and indiffer- 
ent would exist long before the shareholders were 
demanding an inquiry and s change of directorship. 
Our national strength lies in our men and women 
and not in the machines that they tend or the 
battleships that they man. To be really great & 
State must have citizens fit in body and also in 
mind. ‘The health of the intelligence and of the 
affective sense, -moral discipline and spiri 
development are just as necessary as the health of 
the body and the prevention of infectious diseases”’ 
(Carrel). 

To ensure this would cost money, but so’ does 
radium. The chief use of this rare element is to 
prolong the life of the aged; should we not be 
equally ready to foot a bill which would make 
young lives more fit to bear hopefully and withont 
undue strain the heavy burden their ancestry has 
laid on them ? 


OBITUARIES 


Mr. H. P. Hollis 
STRONOMIGCAL circles will miss the familiar 
figure of H. P. Hollis, who died on August 7 at the 

age of eighty-one years. Hollis was born on January 
9, 1858, and was educated at Westminster, from which 
he went to Jesus College, Cambridge. He took his 
degree in 1880 and in the following year was ap- 
pointed to the post of assistant at the Royal Ob- 
servatory, Greenwich, where he remained for forty 
years, retiring in 1920. His work at frst was oon- 
nected with the regular astronomical observations 
with the transit and altaximuth instruments; but 
later he took part in the measurement and reduction 
of solar photographs. Among his various other 
activities must be mentioned his work in the deter- 
mination of the difference of longitude between 
Greenwich and Paris. The reductions of the observa- 
tions made in 1892 and also in 1901 were carried out 
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under his directions. In 1896 he was promoted to 
& higher grade and took charge of the work of the 
Astrographic Ohart and Catalogue. A record of his 
twenty-four years in this department is found in 
the two volumes which give the positions of the 
stars as measured on the photographs and also the 
photographic reproduction of the chart plates, as 
well as in the two other volumes supplementing 
these resulta. 

Outside his professional duties at the Royal 
Observatory, Hollis took a keen interest in astronomy 
and was always pleased to assist the amateur in his 
difficulties. For some years he contributed very, 
useful information to the tyro by his letters to the’ 
English Mechanic. He was an original member of 
the British Astronomical Association founded in 
1890, and was president during 1008-9. In addition 
to serving on the Council at various times, he repre- 
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sented the Association on the Geophysical Committee 
of the Royal Astronomical Society, and contributed 
a number of valuable papers to the Journal of the 
Association. 

In 1884 Hollis was elected a fellow of the Royal 
Astronomical Society, and served: on the Council 
from 1909 until 1911. A number of papers appeared 
under his name in the Monthly Notices and the 
Memoirs; the last of these was in the Monthly 
Notices 79, 86 (1918), in which he discussed the 
magnitudes of Nova Aquilm, deduced from the 
photographs which had been taken at the Royal 
Observatory, Greenwich. He edited the Observatory 
magazine from 1893 until 1912, and for many years 
was astronomical correspondent to The Times, to 
which he contributed the well-known article, “Stars 
of the Month”. In 1910 his work, “Chats on 
Astronomy”, was published. This was written in a 
popular style and was specially useful to beginners 
interested in astronomy. 

Hollig maintained his interest in astronomy to the 
end, in spite of his physical disability. He seldom 
missed any astronomical meetings, and his mental 
faculties seemed 

In 1882 he married Clara Susanna Clark, who pre- 
deceased him-m 1982. Two sons and a daughter 
survive him. 


Prof. L. Lévy-Bruhl 


Wa regret to record the death of Prof. L. Lévy- 
Bruhl, the distinguished French philosopher and 
ethnologist, which took place in Paria on March 12 
last at the age of eighty-one years. 

Lucien Lévy-Bruhl was born on April 10, 1857. 
For long he had held a foremost place in the develop- 
ment in France of philosophical and sociological 
studies. He was appointed professor of philosophy 
m the Sorbonne in 1899 and occupied that chair until 
1927, when on his retirement he was appointed 
honorary professor. He was elected a member of 
the Academy in 1917. He edited the Revue philoso- 
phique for many years. During 1927-80 he was 
præsident of the Institut française d’Anthropologie, 
of which he was one of the founders and a constant 
and enthusiastic attendant at ita meetings so far as 
the calls of a busy life allowed. He had travelled 
widely, and had made the voyage round the world. 
He delivered courses of lectures in the universities of 
many countries outside France, including Egypt and 
both North and South America. 

Although Prof. Lévy-Bruhl was the author of a 
number of profound works an philosopbical topics, 
he was best known to a wide public m both France 
and England for his studies of primitive and ‘savage’ 
mentality, several of which appeared in English 
translation, while in France they served to introduce 
the psychological aspects of social anthropology to & 
wider circle than is usually attracted by scientific 
studies. In this field his principal or best known 
works are “Fonctions mentales dans les Sociétés 
inférieures” (1910), ‘““Mentalité primitive” (1922), and 
_ “Surnatarel et la Nature” (1930). In these and others 

of a kindred character he developed his theories of 


we 
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primitive mentality as belonging to a mystic and pre- 
logical stage of thought in a graceful and lucid 
style and with the support of a full documentation 
of facts. 


Mr. Clifford Chaffer, O.B.E. 


Mr. Crurosp CHArrma, superintendent of the 
Admiralty Research Laboratory, died suddenly on 
June 26 at his home at Weybridge, Surrey, at 
the early age of fifty-four years. 

Mr. Chaffer waa born on October 25, 1884, at Mor- 
ley, Yorkshire, and, after going to the Wheelwright 
Grammar School, Dewsbury, became a scholar of 
Peterhouse, Cambridge, where he remained from 
1908 until 1907. He was 18th wrangler in 1906 and 
took the National Science Tripos in 1907. On leaving 
the University he held mathematical mastershipe for 
a number of years. 

In 1916 Mr. Chaffer was appointed a temporary 
Instructor Lieutenant in the Royal Navy, and after 
service at sea he was posted to the Admiralty Compass 
Department. On demobilization in 1920 he accepted 
an appointment on the civil staff of the Compass 
Department where he continued to serve until 1936 
when he was transferred to the headquarters staff of 
the Department of Scientific Research and Experi- 
ment at the Admiralty. 

He was appointed to the Admiralty Research 
Laboratory as superintendent in 1987 and in this 
position his clear judgment, power of recognizing the 
esential features of the problems with which he was 
called upon to deal, and his ability to inspire the 
staffs with his personal keenness and single-minded 
devotion to duty were of the greatest value in a 
time of unusual stress. 


Baron Joji Sakurai- ° 

Da. Mania Storms writes: “Al that Prof. Donnan 
says in the first paragraph (NaTuRs, Aug. 5, p. 234) 
of his obituary notice of Japan's greatest scientist I 
should like to endorse from personal experiance 
while an honorary member of the profeasor’s common 
room in the Imperial University, Tokyo. However, 
no obituary would be complete without mention of 
his spiritual and literary sensibilities. These were 
partly revealed by his interest and proficiency in the 
profound medieval religious playa “The NG’ which 
he and I translated together into English and 
published under the title ‘Playa of Old Japan’. The 
then Japanese Ambassador, Baron Kato, wrote that 
they ‘placed Western studente of Japanese arb and 
literature under a debt of gratitude’. Prof. Sakurai, 
who was a most faithful friend, was in Great Britam 
for the Coronation of King George VI, and I had the 
privilege of viewing it with him. He wae one of the 
few scientists who made one revere him”, 


We regret to announce the death of Prof. B. 
Westermarck, formerly profeewor of sociology in the 
University of London, aged seventy-seven years. 
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NEWS AND VIEWS ” 


Sir Richard Gregory.and the British Association 

Bra RIHARD GREGORY, who has been elected 
president for the coming year of the British Associs- 
tion, has been connected intimately with ita activities 
for the past forty-three years. Both on the Council 
and upon sectional committees, his wide knowledge 
of men and their achievements, bis tact and his 
infinite capacity for work have made his services of 
special value to the welfare of the Association and 
the progress of science. At the creation of Section L 
(Educational Science) m 1901, Bir Richard was one 
of the secretaries, and he has remained in the closest 
touch with the Section sinœ that date, serving as 
president in 1922. No one has done more to keep 
the Section alive to the more pressing problems of 
education, and he brought to it the men and women 
most competent to advise on the special topics of the 
year’s programme. He has also taken a vital part in 
the work of the committees of sections appointed to 
inquire into special problams. These committees 
often comprise a long list of distanguished names, but 
experience shows that the real work of gathering 
information and drafting the report falls upon oom- 
paratively few. Sir Richard was invariably one of 
these few. In the pest thirty-eight years, he has 
served upon more than twenty such committees 
either as chairmah, secretary or ordinary member, 
and it must be remembered that these committess 
run for several yeara and report annually. 


Durna the early years, Section L waa much oon- 


cerned with the place of a training in scientific’ 


method in the curricula of schools of all grades, and 
devoted itself mainly to scholastic problems. During 
this period, Sir Richard’s services were invaluable. 
Among the more important reports for which he was 
in large measure responsible were those on practical 
end scientific studies and the position of acience in 
the school certificate examination, with which was 
associated a report upon the influence of examina- 
tions on curricula and teaching methods. The first 
of all these reports, on the teaching of elementary 
mathematics, has affected profoundly the methods 
of mathematical teaching in schools of all grades. 
In later years Section L has been more concerned 
with the social, industrial and cultural relations of 
‘science in school education, and here again Bir 
Richard’s wide knowledge of movements and their 
leaders has enabled the Section to bring to its 
assistance those most able and willing to help. He 
himself gave much time to the reporta upon the 
mental and physical factors in education, to the 
many aspects of adult education, the effects of the 
free-place system in secondary schools and to training 
for overseas life. At the Nottingham meeting Sir 
Richard induced Mr. H. G. Wells to give his stimu- 
lating and provocative address on the informative 
content of education, which gave rise to a valuable 


report. Sir Richard was aleo chairman of the Con- 


ference of Delegates of Corresponding Societies in 
1921. 


No mention has been made thus far of Sir Richard 
Gregory’s connexion during the pest forty-five years 
with Natouns, from the editorial chair of which he 
retired at the end of last year. But it will be easily 
recognized that much of his work for Section L was 
intimately bound up with his wider interests. His 
zeal for the promotion of scientific research, ite 
popularization and ite application to everyday life 
was well shown when he offered a platform in NATUBA 
early last year for the expression of opinions on the 
desirability of providing for more direct contact 
between men of science and public affairs, a move- 
ment which coame to fruition in the establishment 
at the Cambridge meeting of the British Association 
of the new Division for the Social and International 
Relations of Science, with Sir Richard as ita first 
chairman. During the many years when Sir Richard 
directed the policy of Narurnx, he demonstrated time 
and again his belief in the miasion of science as an 
instrument for the promotion of social, intellectual 
and industrial progreses, and his election as president 
of the British Association sets a seal of approval on 
the action of the Association in formmg the new 
Division. The Association may be aasured that its 
objects, as set forth by its founders, and in particular, 
two of them, namely, “to obtain a greater degree of 
national attention to the objects of science, and e 
removal of those disadvantages which impede its 
progress”, are safe in the hands of ita new president. 


Tum Ministry of Labour announces that technical 
committees associated with University Recruiting 
Boards have been set up to deal with offers of service 
from men less than twenty-five years of age with 
qualifications in engineering, chemistry, metallurgy, 
physics, the biological sciences and mathematics, in 
order that they may be allocated to an appropriate 
form of national service. The committees will mt in 
all cities with universities or university colleges in 
Great Britain and Northern Ireland, and applications, , 
which should be made in the first instance to a local 
office of the Ministry of Labour, will be referred to the 
technical committees and the University Recruiting 
Boards. This offer is open to men who are starting 
on their final year of a degree course, or already 
hold a university degree in any of the following 
subjecta : engineering, chemistry, metallurgy, physics, 
the biological sciences (including agriculture) and { 
mathematios (including statistics); and to men who ' 
are starting on their final year of study or already 
hold a Higher National Diploma or Higher National 
Certafloate in mechanical or electrical engineering, 
or the associateship of the Institute of Chemistry. 


- 
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War Agricultural Committee 

THe Minister of Agriculture and Fisheries has 
appointed a War Agricultural Executive Committee 
for each county in England and Wales and has made 
an Order (The Cultivation of Lands Order, 1989) 
authorizing these committees to exercise on his 
behalf certain powers conferred on him by the Defence 
Regulations for the purpose of increasing home food 
production in time of war. In a Circular Letter to 
given as free a hand as possible to proceed as a matter 
of urgency with all possible stepe to increase the 
production of foodstuffs in their areas. Their immed- 
iate task is to see that additional land is brought 
under the plough with all speed. The aim is to obtain 
for next year’s harvest an increase of about 1} million 
acres in the tillage area in England and Wales 
compared with the acreage in June last. Each county 
has been allotted ita share of this total, and the 
committees have been urged to see that every effort 
is made to complete their allotted tasks—and, if 
possible, to exceed them. The committees have 
already been holding informal meetings and have 
made good progreses with their preparatory work. 


Roman Temple at Albury, Surrey 

Rowano-Barrise studies are greatly indebted to 
the Surrey Archmological Society for the work of 
excavation and conservation which has been carried 
out on the site of the Roman temple on Farley Heath, 
Albury, Surrey, by A. W. G. Lowther and R. G. 
Goodchild on bebalf of the Society. The complete 
plan of the building has now been traced, and marked. 
out by stones from the origmal structure, bedded in 
concrete. The site has been known for a long time. 
It attracted the attention of Elias Ashmole; and in 
1670 and 1847 it was despoiled. of much of ita stone. 
Little, however, was known of its structure or ita 
relation to surrounding buildings, if any. Recent 
excavation has shown, it is reported in The Times 
of August 18, that the temple consisted of a sinple 
cella, or ahrine, measuring 18 ft. internally, and sur- 
rounded by a corridor, or veranda, 8 ft. wide. It has 
been too much damaged for any details of the archi- 
tecture to be known, but red tesserae and red wall 
plaster hint at the character of the internal decor- 
ation. It stood within a polygonal wall, approxi- 
mately 240 ft. in diameter, which probably was 
intended to demarcate the sacred enclosure. An 
inner enclosing wall has been found on the north 
side. Few smaller antiquities have been found in 
the recent excavations, the moet important being a 
fragment of a terra-cotta “‘votive lantern”, similar 
to those found at Ashstead, Surrey, and Verulamium. 
The ground had been too thoroughly turned over by 
previous diggers to make it probable that many of 
` the smaller class of objects would be found. Further, 
the excavations of 1848 had provided a rich spoil— 
more than 1,000 coins, mostly Roman, but including 
some rare British in gold and silver, and numerous 
enamelled brooches, while a thin strip of bronze, 
crudely embossed with human and animal figures, 
_ has since been identified as a pagan priest's ritual 
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soeptre. ‘The foundations of the temple were of local 
ironstone and chalk from the North Downs, but the 
superstructure was of Bargate sandstone. Wealden 
clay had been used for the tile, baked, in all prob- 
ability, in the tile-kiin discovered in 1936 in Wyke- 
hurst Farm, Cranleigh, four miles away. 


Archzological Explorations in the United States 

A. DETHBMINATION to limit public expenditure and 
opposition to the President in the United States of 
America have recently eliminated most of the intel- 
lectual activities which had been subsidized out of 
Federal funds in the desire to stimulate prosperity 
by State aid. Arohmological investigations in the 
fleld, however, so long as they worked within the , 
States, have survived attack owing to the fact that 
they provide occupation for a considerable number 
of the unemployed. This oonsideration does not 
affect expeditions working abroad and in the Old 
World, and these have had to be curtailed on the 
ground of economy. Nearly one hundred archmo- 
logical expeditions, it is reported by Saience Service 
of Washington, D.C., have taken the field in the 
course of the present summer; and of these, thirty- 
two in twenty-two States are financed as part of the 
W.P.A. programme, the Government supplying the 
labour-—-2,500 men and women in all—for exoavation 
work under the direction of representatives of 
museums, universities and scientific institutions 
sponsoring the respective expeditions. Two investi- 
gations in particular have been made possible by the 
advantageous conditions. Of these, one is a com- 
bined effort on the part of the Universities of Montana, 
Wyoming, and other of the south-western States to 
find. evidence of the line of advance of the earliest 
immigrants into America through the Siberia-Alaska 
gateway towards the south-west. The other will 
make a rapid and intensive examination of the 
mounds and other relics of early occupatiof in the 
vast region in the States of Tennessee, Alabama and 
Texas, which is marked for inundation when the 
dams of the Tennessee Scheme of water supply are 
built. It is hoped that it may be poasible to trace 
the relation of the cultures of the Mississippi Valley 
to those of the south before ıt is too late, and the 
evidence disappears for ever. 


Excavations at Caerleon 


HUBTHAR excavations on the site of the Roman 
fortress of Caerlean-on-Usk have been necessitated 
by building development on two acrea at the north- 
east angle. Evidence for the defences here, it is 
reported by Lady Fox, who directed the excavation 
on behalf of the Caerleon Excavation Committee 
(The Times, Aug. 5), comprised the primary clay 
bank and ditch of the occupation by. the Second 
Augustan Legion in A.D. 75, and the foundations of 
the stone walle and one of the internal turrets set 
up about a.p. 100, when the internal early timber 
buildings were reconstructed in stone. The oon- 
struction of the rampart roadway, which provided 
access throughout the circuit of the fortress behind 
the ramparts, was examined. A block of barracks, 


474 


set in pairs, back to back, and providing scooommo- 
dation for soldiers, with more spacious quarters for 
the centurions, was found to be in plan similar to 
those excavated im the south-west oorner of the 
fortreas in 1926-9. A coin of Nerva confirmed the 
date of their erection. Occupation by the Second 
Legion on this occasion appears to have been short ; 
but in the third century the barracks were thoroughly 
renovated at a date indicated by the stamp “Leg. 
TI Aug. Anto.” as A.D. 212-222. Reliœ of the latest 
occupation, not neceasarily of a military character, 
were found in the centurions’ quarters, where a tile 
hearth had been built over a destroyed partition wall, 
and the moulded base of a column, upside down and. 
partly sunk in the floor, appears to have served as 


® gaming-table, as several oounters were found - 


around it. The associated layers contained fourth 
century coms and pottery of a late type. In all, 70 
coins were found and 80 legionary stamped tales. 
Pottery was not abundant, but the most interesting 
find was a hoard of five gold coms, ranging from two 
of Nero, an. 55 and 61 to Titus and Domitian, A.D. 
74 and 78, which was found concealed m a barrack 
floor, and possibly represente the savings of a soldier, 
which was left behind when the ‘legion was ordered 
north. 


Haiti Acuvities of the Rockefeller Foundation 


Tun annual report for 1987 of the International 
Health Division of the Rockefeller Foundation, 
recently published, gives an account of the projects 
carried out under the auspices of the Health Division 
by members of ita staff. Virus agents of yellow fever, 
influenza and other diseases, and certam proteina, 
meluding visual purple, have been studied by the use 
of an analytical ultracentrifuge. By means of a 
cultured yellow fever virus, a vaccine has been pro- 
duced with which some 60,000 persons have been 
moculated, mostly in Braxnl, the results of which 
show that a practicable safe method of large-scale 
immunization against yellow fever is now available. 
Studies on the epidemiology of the jungle form of 
yellow fever have also been pursued. Tuberculosis, 
particularly in Jamaica, hookworm disease in Egypt 
and the United States, and malaria and its mosquito 
vectors in various countries, are other subjectes that 
have been investigated. In addition to research 
work, the Foundatian renders financial aid to State 
and local health services and to health education in 
all parte of the world. The report, which is very 
readable, includes several plates illustrating the work 
carried out. 


The International Seismological Summary 

Tas International Seismological Summary for 
July, August and September 1933 has just come to 
hand, containing details of the calculations of the 
initisl times and epicentres of 169 earthquakes. 
Sixty-eight of these epicantres are new and 1/1 are 
repetitions from old epicentres, showing the tendency 
of earthquakes to recur from the same epicentre. 
Included m the 169 earthquake shocks are 15 which 
had a focal depth below normal, the deepest being 
that of August 29, 1983, with epicentre 11-0°8., 
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60-5° W. (m Bolivia near its junction with Peru 
and Brazil) and focus 0-085 of the sarth’s radius 
below normal. Twelve of these deep focus shocks 
had their epicentres between 45-4°N., and 20-5°8. 
latitude, and between 181-5° E. and 170-0° E. 
longitude, thus showing the deep-seated instability 
of this region of the earth which has Japan in ita 
north-west oorner. 


Milk for Mothers and Children 

A SOHHCE was prepared a short time ago by the 
Milk Marketmg Board and approved by the Minister 
of Agriculture and Fisheries for the supply of cheap 
milk to local authorities, and was outlined in a circular 
issued by the Ministry of Health (Circular 1840. 
H.M. Stationery Office. 8d. net). 
‘scheme is to enable expectant and nursing mothers 
and children under ftve, who cannot afford the full 
retail price for the milk they need, to obtain a pint 
of milk per head per day either free or for not more 
than twopence according to family circumstances. 
Those wishing to receive milk under the scheme 
will have first to apply to the local authority and 
they will then be told whether they are eligible to 
receive the supply. When authorised, they will ask 
an approved dairyman to deliver at their home the 
milk to which they are entitled. 


Announcements 


THe remainder of the meetings of the British 
Association which began in Dundee on August 30 
ware cancelled on September 1. Most of the members 
present left Dundee on that day. 


Tas French Acadamy of Medicine has awarded the 
Grand Prix Prince Albert I de Monaco to Julee 
Lefévre, for his work on biology during the last 


fifty years. 


Ow the occasion of the jubilee of the Paris Pasteur 
Institute the scientific and executive committees of 
the Institute have awarded the gold Pasteur Medal 
to Dr. H. Plotz, of New York, and Prof. A. Saenz, 
of Montevideo, for their contributions to science. 


Ir is announced in Assoulape of May that three 
new chairs for the history of medicme have been 
founded in Italy, namely, at Florence, Turin and 
Sienna, while corresponding chairs in Rumania have 
been abolished. 


Dr. W. Jone writes from The Hague to point out 
a mistake in Dr. W. T. Calman’s review of the British 
Museum reprint of Linnwus’s “Systema Naturae” 
(Naruna, August 12, p. 269). The tenth edition was 
not, as there stated, the last published during Lin- 
naus’s lifetime. The twelfth edition began publics- 
tion in 1766, twelve years before the death of the 
author. i 


ALL the poisonous snakes and insects in ‘the ` 
Zoological Gardens of the Zoological Society of London 
have recently been destroyed. Several of the more 
valuable animals have been sent to Whipanade. The 
Zoo 18 again open to the public. 


~ 
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LETTERS TO THE EDITORS i 
The Editors do not hold themselves responsible for opinions expressed by their correspondents. 


They cannot undertakes to return, or to 


with the writers of, rejected marmusoripts 


wiiended for this or ary other part of NaTuRE. No nottos ts taken of anonymous communications. 
NOTES ON POINTS IN BOWA OF THIS WEHK'S LETTERS APPEAR ON P. 486. 
CORRESPONDENTS ARB INVITED TO ATTACH SIMILAR SUMMARINS TO THEIR COMMUNICATIONS. 


Forces Associated with Heat 
Flow in Helium II 
ago! that when heat flowed 
in helium IT down a narrow 


rials or through a tube 
with powder, liquid was 
forced up the tube in the oppo- 
site direction. It was con- 
sidered at the time that the 
phenomenon, which has been 
called the ‘fountain effect’, was 
associated in some way with the 
surface of the capillary or of the 
powder particles. Recent ex- 
i ts by Daunt and Men- 
Issohn*, who have proved the 
thermodynamic reversibility of 
the effect, have tended to con- 
firm the ides that it is a surface 
phenomenon. The thermo- 
dynamic aspecta of the effect 
have been treated in a recent 
. an by H. London’. 

Bigot ee now been observed 
that when hest flows down- 

wards through capillaries of the order of 1 mm. 








in diameter, the liquid no longer rises above the 
bath-level, as it doea in the fountain effect, but sinks 
below it. The depression in level has been interpreted 
as being due to a force which acta on the liquid in 
the centre of the capillary and which carries the 
liquid along in the direction of the heat flow. Thus 
the force associated with the flow of heat in helram T, 
has two ta, one a surface effect m which 
the liquid is forced against the direction of the heat 
flow, and the other a volume efiect in which the 
liquid m the centre of the channel is forced m the 
direction of the heat flow. The two effects were 
observed simultaneously in the apparatus shown in 
Fig. 1. The reservoir EÈ contamed a co-axial tube 
which was drawn to a fine funnel at the bottom so 
that it fitted into a 1-48 mm. diameter capillary. 
The funnel opening was about 1 mm. in diameter, 
which left an annulus of roughly 0-2 mm. width 
between the mouth of the funnel and the capillary 
wall. Heat was supplied electrically in the coil H, 
and flowed down the capillary A to the bath. The 
annular reservoir was thus arranged to collect the 
surface component of the force, the ‘fountain effect’, 
whilst the inside reservoir mdicated the volume 
effect, that is, the liquid which is forced down the 
centre of the capillary. When heat was flowing down 
the capillary, which was 15 cm. long, the bath-level 


. Heat Input (Watts. 10°) 

O T —1'103°E 

r.os mms o T = 1 NTK 
@T = 1'90I°'K 

Fig. 2. 


-0- T ~= 1179K 
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and the annular and inner reservoir levels assumed 
the relative positions L, M and N. 

Fig. 2 shows the difference in level between the 
bath and the inner reservoir at different temperatures 
as a function of the heat input for two capillary 
diameters. The figure shows that in a capillary of 
1-45 mm. diameter the surface effect is completely 
swamped by the volume effect, whilst in a capillary 
of 0-85 mm. diameter inversions take place. In the 
latter case the surface effect predommates for small 
heat flow whilst the volume effect predominates for 
large heat flow. The surface and volume components, 
therefore, do not appear to be symmetrical with 

to the bath level when considered as a function 
of temperature. In consequence, one does not find 
an intermediate capillary diameter which shows no 
net effect at all temperatures in helium II. 

Although previous measurements made on a powder- 
filled tube indicate that the surface component is 
approximately a lmear function of the heat flow, the 
nature of the present curves suggests that the surface 
component becomes saturated at high heat inpute. 


This would allow the volume b to pre- 
dominate In & ilary where the total amount of 
surface is small evidence of the saturation 


of the surface component was obtained from measure- 
ments on a powder-filled tube from which all but a 
few mm.* of the powder had been removed. Simcoe 
both surface and volume componenta morease in 
magnitude for given heat input down to the lowest 

tures available, it would be interesting to 
find out the behaviour of the effecta at still lower 


if both the surfaco components, as determined from 
previous measurements, and the present results 
(largely volume t) are plotted for constant 
heat input and as a function of the temperature, it is 
found that they both tend to constant values and 
not to xero as the tem the 4-pomt. 


function of tem 

sero at the A4-pomt*. In 
the volume effect indicate 
the samo way. 

The experiments described above help to confirm 
the ideas previously advanced'.* with regard to the 
fountain effect, namely, that it is associated with the 
surface of the channel. Although the surface oom- 
ponent can be understood from F. London's’ hypo- 
thesis of heliam IT, based on consideration of Bose- 
Einstein condensation phenomena, the volume effect 
presenta a further complexity. Much more research 


t it also behaves in 


will be before a clear theoretical picture 
of helium IT can be produced. 

J. F. ALLEN. 
Royal Society Mond Laboratory, J. REEE. 


Cambridge. July 24. 
1 Allen, J. F., and Jones, H., NATURE, 141, 248 (1988). 
a Daunt, J. G, and Mendelssohn, K, Narur, 14, 710 (1980). 
5 London, l., Pree. Rey. Soo, A, 171, 484 (1080). 
‘allen, J. F., and Bookie, J., Proe. Camb Phil, Soc., Sk, 114 (1080). 
4 London, F., Amer. J. Phys. Cham., 43, 40 (1939). 


The Electric Quadrupole Moment of the Deuteron 
and the Field Theory of Nuclear Forces 

Taa discovery by Rabi and his collaborators! that 

tho deuteron in its ground state possesses an electric 

quadrupole moment is of considerable theoretical 

importance, since it clearly shows that the forces 

acting between a proton and a neutron must to a 
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quite iable extent depend on the spatial 
orientations of the spins of the heavy particles. It 
is well known that the vector meson theory of nuclear 
forces formally provides such a directional coupling, 
though of so singular a type that it can 
only be given a definite meaning by taking recourse 
to some arbitrary cuttmg-off prescription. Now, 


_Bethe* has recently examined the ion how such 
a outting-off should be ormed, m a theory giving 
rise to charge-i t nuclear foroea, m order 


to obtain the correct itions of the ground-level 
and the excited 1S- of the deuteron. He was led 
to the conclusion that, while the way in which the 
cutting-off is performed is of small influence on the 
resulta, the value to be assumed for the cutting-off 
radius depends critically on the combination of 
charged and neutral meson fields adopted: if one 
uss the symmetrical combination of meson fields 
suggested by Kemmer’, the cutting-off redius should 
be chosen larger than the of the nuclear forces, 
kad e reasonable valde of this radian cau only De 
obtained if the meson field is assumed to be purely 
neutral. This last assumption amounts of course to 
giving up the remarkable connexions suggested by 
the symmetrical theory between the problem of 
nuclear forces and those of coamic ray phenomena, 
beta decay and especially the magnetic momenta of 
ahd neutron. 

In view of this unsatisfactory feature of the vector 
meson theory, we should like to point ont that the 
question of the Leen wee moment of the deuteron, 
as well as the whole problem of the consistency of 
the meson theory of nuclear forces in ita present 
provisional form, takes a quite different aspect when, 
aa already suggested in a recent,note‘, pseudoscalar 
meson flelds are introduced besides the vector fields 
in such a way as to cancel all strongly singular terms 
in the static interaction energy of the heavy lcles. 
In such a theory, which necessarily involves choice 
of Kemmoer’s combination of charged 
and neutral flelds to account for the charge-inde- 
pendence of the nuclear forces, no question of any 
cutting-off arises, provided of course the physical 
interpretation of the formalism is restricted In a way 
analogous to the so-called correspondence treatment 
of quantum electrodynamics. At first sight, however, 
it would seem as though the diss ce of the 
singular statio interaction terms, w Just contain 
the directional coupling of the vector meson theory, 
would leave no room for such an effect as the quad- 
rupole moment of the deuteron. But it ıs moet 
readily shown by the method of canonical trans- 
formation described in our previous note, that the 
interaction energy between the heavy particles 
involves, besides the static mteractions hitherto 
discussed, further significant interaction terms, which 
represent a directional coupling of the character just 
required for the occurrence of a quadrupole moment 
in the ground atate of the deuteron. 

The non-static interaction terms just mentioned, 
which contain a factor of the order of magnitude of the 
ratio of the velocities of the heavy particles to the 
velocity of light, are also quadratic with respect to 
the fondamental constante determining the 
of the sources of the meson fields; in fact, if the 
constants referring to the four-vector and six-vector 
source densities of the vector meson fields, and to 
the peeudoscalar and peeudovector source denaitices 
of the peeudoscalar meson fields, are denoted by 
Oi Jw Si Ja respectively, these interaction terms are 
proportional to the products gig, and fifa A straight- 
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forward calculation then shows that the resulting 
To moment of the deuteron contains the 

r gga t+fif, The constantes referring to the 

oacalar meson fields are only restricted by the 
conditions that fal = s = |g,| and that |f,| ahould not be 
very much larger than |g,| or |g,|.; the adjustment 
of the theory to the known energy spectrum of the 
deuteron fixes the order of magnitude, but not the 
signs, of g, and g,. Thus, in contrast to the vector 
meson theory, in which the two cases studied by 
Bethe correspond to definite values of the quadrupole 
moment, of opposite signs and very different mag- 
nitudes, the theory discussed in the presant note 
would be able to account for any sign and for a 
wide range of magnitudes of the effect in ion. 
It does not seem possible at present to derive from 
the measurements an entirely reliable estimate of the 


effect, owing to the insufficient knowledge of the‘ 


electronic wave-functions of the h molecule, 
which enter in such a derivation. yhow, the order 
of magnitude agile: from our theory, if we make, 
for example, the simplest assumption f, = 0, agrees 
reasonably well with the provisional empirical 
value ae by Rabi and his collaborators. 

account of the problems discuased in this 
note and in tho previous ono wil appear in the 

Academy. 


Proceedings of the Copenhagen 


L ROBENTEALD. 
Institut for teoretisk Fysik, 
Co 
July 31 

* Tha cireumetance was pomted out to one of us in the course of 
valuable discusmdons on the subject with Prof. Rahi and Prof. 
1 Kellogg, Rabi, Ramsey and Zachanas, Phys. Rev., 66, 318 (1939). 
1 Bethe, H., Phys. Ræ , &%, 1190 (1939). 
* Kemmer, N., Proc. Camb. Phil. Boc., H, 364 (1938). 
‘Meller, 0., and Rosenfeld, L., NATURB, 143, 241 (1089) 


Effect of Temperature on the Intensity of X-ray 
Reflections from Copper 

In a recent letter m Narorm!, Prof. E. A: Owen 
and Mr. R. W. Wiliams have given reæults for the 
effect of temperature on the intensity of X-ray 
reflections from copper. They find thab throughout 
the range of temperature from 290° to 840° A., the 
decline of mtensity with temperature ia greater than 
predicted by the usual Debye-Waller formula, 
exp.—2M, where M has the well-known expreesion 
involving the characteristic temperature © which 
occurs m the Debye theory of ific heata, and 
that their resulta agree closely with a temperature 
factor of the form exp.— 8M. 

The fact that deviations from the Debye-Waller 
formula occur at the higher temperatures is not 
surprising, bub so large a deviation near room tem- 
perature would not be An alternative 
explanation of the resulta would be that the value 
of @ to be used in the expression for M is not 
identical with that given by specific heat data. 
Smoe M is approximately proportional to 1/6', it 
follows that mstead of changing the numerical factor , 
from 2 to 8, we may take 


@ (X-ray) —@ (sp. heat) x 4/2/83 =B15° x 0-816 = 257°. 

To test this result we have examined the intensities" 
of reflections from copper at room temperature and 
liquid air temperature, two methods to arrive 
at the temperature factor. (1) Using a mixture of 
copper and aluminium powders, we have measured 


r 
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the change in the copper intensities in terms of the 
aluminium intensities, the latter having previously 
been determined. (2) The second method is to use 
the relative intensities from the copper powder at 
the two temperatures and, with cubic metals, these 
data alone. are sufficient to give the temperature 
factor. Method (1) is probably the more accurate 
but involves a second substance ; method (2) is lees 
accurate but elimmates any comparison substance. 
Our results by the two methods are: (1) © = 


810° Abs. (2) © = 297° Abs. The uncertainties in 
these are of the order of 4 per oent ; that is, 
about + 12°. Comparing these with the specific 


heat value, 815° Abs., we see that while there is a 
tendency for the X-ray value to be smaller than the 
specific heat value, there is no marked discrepancy. 
Nots added after writing the above letter. Prof. Owen 
and Mr. Williams have kindly mformed us of their 
more recent work on gold, which has yielded results 
in close agreement with theory (see following letter). 
This regult, considered in conjunction with our own 
measurements on copper at low temperatures, 
indicates that no abnormalities are to be 
for copper at higher temperatures, and we think that 
the suggestion which they make regarding the 
tarnishing of the copper is ‘quite likely to 


correct. 
G. W. BRINDLEY 
(Mackinnon Student, Royal Society). 
f G. H. ATKINSON. 
Physics Laboratories, ~ 
University of Leeda. 
1 Owen, A A., and Willams, R. W., Navvam, 148, 915 (1938). 


Rtfect of Temperature on the Intensity of X-ray 
Reflections from Gold 
In a pegis letter! we referred to some measure- 
menta that we carried out on the effect of temperature 
on the intensity of reflection of X-rays from copper, 
from which it was concluded that over the range of 
temperature from about 20°C. to 570° Q., the 
intensity decreased with rise in temperature more 
nearly in accordance with the temperature factor 
exp.(~-8M) instead of the factor exp.(— 2M). 
Looked at from another point of view, the char- 
acteristic tamperature of copper, assuming the exp. 
(— 2M) factor, works out to be 261° K., which is well 
removed from the sccepted value of 315° K. The 
main difficulty with the measurements was to keep 
the surface of the copper untarnished, and to meet 
the difficulty the material was exposed to X-rays 
when it was maintained at a given temperature in 
an evacuated chamber. 
Resin measurements have now been completed 
Id, the surface of which can more easily be 
Dept clecd when ciate fie at hig’ tecaperstore: The 
ie obtained with gold agree more closely with 
the exp.(—- 2M) factor, the characteristic tempera- 
ture working out to be 161 + 9°K. when the 
temperature of the material is 446° K. This is in 
close agreement with the characteristic temperature 
of 166° K. calculated by Debye from the elastic 
constants of gold and not far removed from the 
experimental values of 170° and 175° deduced re- 
spectively from specific heats at low temperatures end 
from electrical conductivity measurements. At higher 
tem. the characteristic temperature of gold 
on the basis of the exp.(— 2M) factor turns out to 
be somewhat lower. 
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It would be well, therefore, not to accept the 
resulta obtained with copper at temperatures above 
room temperature until further measurements have 
been made under more rigorous conditions. 

E. A. Ownn. 
R. Waosos WILLIAMS. 
Physics Department, 
University College of North Wales, 
Bangor. 


1 NATURE, 148, 915 (1988). 


Observations with Electromagnetic Microbarographs 

Two electromagnetic microbarographs designed by 
H. Benioff to respond to preasure variations in the 
frequency range from five cycles per second to one 
cycle in thirty seconds approximately, and with 
sufficient sensitivity to record the natural unrest of 
the here, have been in operation at the 
Seismological Laboratory in Pasadena for approxi- 
mately two years. These instruments were operated 
either at the same point with different characteristics, 
or at points separated by distances from several to 
more 100 metres, with identical characteristics. 
In the short-period galvanometer oom- 
bination the response is DES 
proportional to the rate of change of 
preasure. For periods of 1 second, the 
seneitivity is such that 1 mm. de- 
flection of the galvanometer ds 
to a pressure change of 1 dyne per am.? 
approximately. The instrumenta re- 
spond to waves a8 well as to current 
variations. Discrimination between 
these two types of movementa is made 
on the besis of their difference in 
valocity of ion, the waves bei 
pro with the velocity of sound, 

Ue current variations are propagated 
with much smaller velocity. 

The waves are produced either by 
Da causes such as surf, other 
unknown sources or artificial causes (aeroplanes, 
automobiles, dynamite blasts, gunfire). Waves 
produced by battleship target practice have been 
used by Gutenberg to calculate sound velocities 
and tamperatures in the stratosphere. His resulta 
agree with those obtained in Central Europe and 
Novaya Zemlya., The natural waves have pre- 
dominant periods of 4 sec. and 20 sec. to several 
hundred seconds, and are largest in winter. They 
bave exhibited no correlation with microseisms. 

Air currente produce irregular disturbances through- 
out the whole range of recorded frequencies. They 
are due either to ordinary wind or to convection 
currents resulting from heating of the ground by 
solar radiation, and ordinarily the two types are not 
distinguishable from each other in appearance on the 
records. Both types of movements can be recorded 
indoors, although under these conditions they are 
modified in amplitude and in characteristics. 
They are abeent on calm, overcast or foggy deys. On 
clear, calm days convection currents are small in 
winter, when they are occasionally recorded here 


from approximately 10 a.m. to 8 pm. In April > 


and November they occur from approximately 10 a.m. 
to 4 p.m., and during June and July they appear 
from 7 a.m. to 7 p.m: Strong currenta of either 
type produce strains in the ground rock as recorded 
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by the strain seismograph. Sudden changes in the 
characteristics of short-period movements sometimes 
accompany the passage of a cold front. 
H. Bawiorr. 
B. GUTaNBHEBG. 
Balch Graduate School of the 
Geological Sciences, 
California Institute of Technology, 
Pasadena, California. 


Comparison of the Lethal Effect of Fast Neutrons 
and Gamma-Rays on the Growing Tips of Broad 
Bean Roots 


Tum growing tips of broad bean roota have been 


irradiated by D-D neutrons (~ 2-9 Mev.) and by ` 


amare by techniques already described! *. The 
uration of irradiation and the variation of intensity 
along the length of the root was approximately -the 
same for both radiations. The neutrons were unac- 
companied by gamma-radiation, and stray X-rays 
were excluded by 5 mm. of lead’ surrounding the 
specimens. The dose was measured and converted 
into energy units in the manner already described". 
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SURVIVAL OF BEAN ROOTS EXPOSED TO NEUTRON AND GANMA-BAY 
ENBERGY MEASURED IN COMPARABLE UNITS. 
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The mortality curves for gamma-rays and neutrons 
are shown in the accompanying figure. The apparent 
difference in shape between the two curves is not 
considered to be established in view of the magnitude 
of the probable errors represented by the rectangles. 
Individual points on the neutron curve t the 
result of irradiatmg batches of from four to twelve 
beans. The probeble errors of these pointe were 
estimated as follows. The probability of obeerving a 
certain mortality q in an experiment with N beahs, 


for which the true probability of death corresponding i 


to the dose is p, is 
eE PaO en x -P400 -py FON, 
which, for`q "o is proportional to 
Pef (1—Py1-08F, 
Plotting this probability against p, and halving the 
area on each side of the maximum, we obtain the 
range of values of p within which it is a 50 per cent 


chance that the true value of p corresponding to the 
dose, lies. 


directly with the value of 680 +8 


> 


It is evident that 50 per cent mortality is produced i 
by 68 + 6 energy units of neutrons, which may be 
compared _ 


roentgens of gamma-rays, since the unit of 
has been defined as the increment of energy per unit 


volume of water exposed to 1] roentgen of gamma- 
radiation. Neutron energy thus appears to be about 


4 
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ten times as efficient as gamma-ray energy in ita 
lethal effect on bean roota. 

We gratefully acknowledge the financial assistance 
of the British Empire Cancer Campaign, and the 
loan of radium by the Medical Research Oouncil. 

Note added sn proof. We are advised by a statis- 
tician, “It is not correct to say there is a 50 per cent 
chance that the true value of p corresponding to the 
dose lies in the range found m the manner described 
above. This cannot be done without the use of 
‘inverse probability’, which is not justiflable in such 
cases as this’. However, we have treated the data 
in the manner described on p. 248 of “Biological 
Effects of Radiation’, Vol. 1, Daggar, with the 
same conclusion regarding the 50 per cent mortality 


dose. 
L. H. Gray. 
The Mount Vernon Hospital J. Raan. 
and the Radium Institute, J. O. MorraaM. 
Northwood, Middlesex. 


July 29. 2 
i Hotiram, J. O., Brit. J. Radiol., 8, 32 (1935). 
1 Spear, Gray and Read, Naruxs, 148, 1074 (1938). 
* Gray and Read, NaTomm, 144, 490 (10930). 


Formula for the Change of Velocity of Sound 
with Temperature 
THERE appears to be no simple expression which 
satisfactorily represents the velocity of sound in air 
over normal -ranges of temperature. 
The formula 
v = 381:5 + 0-564, 


in whioh v is the velocity in metres per second at 
a temperature 3° C., is accurate to three significant 
figures between — 40° and 100°C. Thus, at 100°C., 
the expression gives 387-5,. which is correct to 
0-1 per cent, and at — 40°, 309, which is the value 





` obtamed from the Greely and Parry Antarctic 


measurements. 
7 A. E. Bata. 
Northern Polytechnic, 
London, N.T. 


Action of Copper Salts on’ Emulsions Stabilized by 
Sodium Oleate 

DuBInG experiments on the effect of addition of 
electrolytes on emulsions of xylene in water stabilized 
by sodium oleate, we noticed that the xylene thrown 
out by copper salts was a clear, bright or blue 
colour. The same colour was obtained if benzene, 
even the purest benzene, was used instead of xylene. 
On adding a quantity of copper salt equivalent to 
the sodium oleate present in the emulsion, benzene 
began to separate immediately and a certain amount 
of inverted emulsion was also formed, which, how- 
ever, broke after some time. The se water 
contained copper. On evaporation of the benzene a 
dark waxy solid was obtained, which on 
analyms gave a ratio of copper to oleate of 1:3-4 
and contained some sodium. Dilute solutions of this 
solid in benzene were blue, more concentrated ones 
q bright emerald green. 

Co oleate prepared by the interaction of 
sepa quantities of copper sulphate and sodium 
oleate m aqueous solution was, when first precipitated, 
insoluble in benzene. After allowing it to stand for 
some time it could be filtered off and obtained as a 
much paler green, waxy solid, which on analysis gave 


é 


NATURE 


` should. 


479 


a ratio of copper to oleate of 1: 2-05. After it had 
been kept for some time this solid would dissolve 
in benzene, presumably because it had lost some 
water, to give a solution identical in appearance with 
that obtained when breaking emulsions. ing point 
measurements, however, showed that these solutions 
were not identical, Oe 
solution caused no depression of the freezing point 
of benzene (compare the work of Bhatnagar, S 
and Hussam! on I and sino oleates) w 

the substance obtained on breaking an emulsion did 
depress the freezing point. Freshly precipitated 
copper oleate can be made immediately soluble in 
benzens by the addition of sodium oleate or oleic 
acid. 


Now when our emulsion was completely broken, 
all the oleate was dissolved in the benzene, but not 
all of it as ordinary copper oleate, the ratio of copper 
to oleate being 1: 8-4. Therefore one might expect 
that it would not be necessary to add a quantity 
of copper salt fully equivalent to the sodium oleate 
present in order to break the emulsion, but only 
2/3-4 or 59 cent of this amount. This expectation 
was not falfilled- addition of this quantity of copper 
salt threw out anly about one third of the benzene. 
We therefore conclude that the copper ion experiences 
some resistance to penetration to the oleate at the 
benzene-water interface, perhaps due to strongly 
attached sodium ions of the inner portion of the 
diffuse section of the double layer forming & Po 
ally continuous protective sheath of bound water 
around the benzene droplet. 

The power of cations to overcome this resistance 
greater the leas they are held back by their 
affinity for the aqueous phase, which affinity is 
indicated by their position in the lyotropic series. 
In our experimenta on the partial breaking of emul- 
sions by a number of electrolytes, we have found that 
the order of effectiveness of a number of cations did 
follow this series; for example, calcium chloride was 
lees effective than strontium chloride, which was lees 
effective than barium chloride, and zino sulphate 
was leas effective than magnesium sulphates 

~ A. R. MARTIN. 
R. N. HERMANN. 

Sir John Cass Institute, 

Jewry Street, Aldgate, 

London, E.0.8. 
August 1. 


Btisr val Kapur, and Husin, Proe. Ind. Acad. Ser, 9, A, 148 
(1030). 


Cholinesterase and Electrolytes 


Wa have found some effects of electrolytes on the 
activity of cholinesterase, which may explain the 
well-known effecta of these electrolytes on irritability. 

A purified preparation of cholinesterase from horse 
serum free frorh electrolytes was used in these experi- 
ments. 1 mgm. of the dry enzyme preparation 
hydrolysed about 100 mgm. of acetylcholine per hour. 
The esterase activity was measured manometriocally. 

Calcium and magnesium ions act as activators and 

i ions as-inhibitors of cholinesterase. The 
effects of added calcium, magnesium and potassium. 
depend on the concentration of the substrate ; they 
are more pronounced at low concentrations of 
acetylcholme. At a concentration of 0-5 per cent 
of acetylcholine, ‘the activity of the esterase is 
increased about 30 per cent by calcium or magnesium 
and decreased about 15 per cent by potassium. At 
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& concentration of 0: 025 per cent of acetylcholine, 
the increase in enzyme activity by csloium and 

ium amounts to 100-150 per cent, the inhibi- 
tion by poteassium to about 40 per cant. SARS 
by potasium ions is abolished by calcium or 
nemum. In a balanced medium, such as 
solution, a decrease in calcium or magnesium has the 
same effect on esterase activity as an Imcrease in 
potasium ions. All these effecta are brought about 
by physiological concentrations .of the electrolytes. 
The following table illustrates these facts. 


HYDROLYSIS OF ACETYLOHOLCS. 


0-05 6.0, Solar ea e ea: soda OaS | 0-5 
mgm. leholine; % ao, 0 mol, sodium bloarbonate ; b per 
oant oarbon dioxide m nitrogen; 37° O. 
Cations added Acetylcholine yed 
(in form of shiorides). ae 
= Y 
0-24 mgm % Mg 174 y 
2 „n Mg 240 y 
O 44 „n Oe 180 y 
2-2 » Oe 288 y 
400 „» K ve y = 
400 K + 073 mgm.% Mg 180 y 
400 n K + 0°65 n Of 188 y 


The adjuvant actions of potassium on para- 
sympathetic effects and the depressant actions of 
calcrum (and magnesium) on such effecte may be 
explained by the effecta of these electrolytes on 
cholinesterase. Potassium, by inhibiting the esterase 
activity, would delay the destruction of acetylcholine 
and thus augment pethommnetic effects ; 
calcium and magnesium, on the other hand, by 
activating the esterase, would accelerate the hydro- 
lysis of acetylcholine, and thus antagonize such 
effects. 


In the same way, the hyper-irritability in the 
various forms of tetany. known to be associated with 


& low calorum or magnesium level, may possibly be 


due to a delayed destruction of the acetylcholine 
liberated by a motor nerve impulse at the nerve 
endings. The vasodilatation, observed m magnesium 
deficiency, may similarly be due to delayed destruc- 
„tion of acetylcholine liberated by impulses in. ahol- 
inergic vasodilator nerves. 
° Bruno Meya. 
DororHy MUNDELL. 
FBIDA BTBELITZ. 
Department of Medical Research, 
Banting Institute, 
_ University of Toronto. 
July 6. 


Can Rusts For Nitrogen? 


Caldwell « al. and Murphy* have shown that in 
wheat and oat plants infected with Puccinia triticina 
and P. coronata respectively, the amount of nitrogen, 
and of some other present, is greater than 
in uninfected plants. Gretschushnikoff*? found that 
the rust he studied exoretéd urea and ammonia, 

“which, he , were removed by the host, since 
no correlation was found between the severity of the 
infection and the amount of ammonia and urea in 
the extracts of the rusted leaves. These facta suggest 
that rusts may fix atmospheric nitrogen just as some 
other fungi are believed to do. 

Work begun in Cambridge in 1987 and sotrtinued 
in Portugal has suggested that the problem is worth 
investigating in some detail. The resulte of two 
experiments are given below. Six samples each of 
fifty plants of Jenkin wheat were grown on sand 
until the plants were showing the second leaf, and 
after cutting off the roots and grain the plants were 
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washed in distilled water. Samples 1 and 2 were 
taken at the of the experiment; samples 
8 and 4 ware placed with their out ends in water and 
kept rust free; samples 5 and 6 were placed in water 
and inoculated with P. graminis iritic:, race 27. 
Sample 4 was accidentally destroyed before the close 
of the experiment. Samples 8, 5 and 6 were collected 
twelve days after the experiment was begun. The 
plants when collected were dried and then analysed. 
The resulta of the analyses are given in the acoom- 
panying table. 





In the second experiment, seedlings of Spratt 
Archer barley were used: The seedlings were 
in the way described above; fifty planta were dried 
for analysis when the experiment was begun. Two 
samples of 2 lanta each were placed with their 
ee ea Crone’s nitrogen-free solution. 
One sample was kept rust free, the other was infected - 
with Pucomia anomala race 12. Fifty seedlings were 
taken. every three days from each sample and dried 
at once. After twelve days the experiment was disg- 
continued and the samples analysed. The resulta of 
the analyses are given below : 





The results of other experments not given here 
agree in essentials with those quoted above, although 


in some experiments with P. giumarum the apparent ' 


increase in nitrogen content was not so marked. 
Irregular results were found with other ruste, par- 
ticularly if the leaves remained wilted for long periods 
after inoculation. Nevertheless the experiments point 
to an increase in the amount of nitrogen in the rust- 
infected plants. 

I realize the difficulties involved in demonstrating 
nitrogen fixation by an obligate parasite, yet I feel 
that the above resulta are sufficiently ive to 
warrant their being brought to the notice of other 
workers. 

BRANQUINHO D’OLIVNIBA. 

Estagio S Nacional, 

Belem, Lisbon. 
July ð. 
1 
eae TO Sulltvan and Compton, J. Agric, Rea, t8, 1040- 


i rA ards H. O., Phytopeth., 86, 220-234 (1935). 


Gq O.R. Acad. Sol. URSS 
D. Do et. Ta le. 


er 335-340 
Appi. Mycol. 15, 718; shh. 
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Nomenclature of Nudibranchiate Mollusca 


Wanton changes in the nomenclature of animals 
are 80 injurious to zoology by confusing ita literature, 
and so heavily handicap the study of systematic 
problems, that I seek the publicity of Natunm for 
the exposure of a j 
the synonymis 
Mollusca by Iredale and O'Donoghuet, the nomen- 
colature of which was adopted in the last edition of 
the “Plymouth Marine Fauna” of the Marime Bio- 
logical Association (1931). My attention was directed 
to it by noticing that some extraordinary names for 
these animals were being used by recent workers at 
Plymouth, who naturally followed the guidance of 
the Association’s official “Faunas”. 

The revolutionary nature of the scheme may be 
seen from the fact that in it familiar names like Dort, 
Triopa, Tritoma and Doto have completely dis- 
appeared, and that no leas than 40 out of the 71 
species recorded bear names different from those in 
Alder and Hancock's ‘‘Monograph’’, as revised for 
the Ray Society by the late Sir Charles Eliot in-1910. 
No reasons were given in the “Fauna” for the rejection 
of Eliot's nomenclature, and no opinion was expressed 
as to the validity of the new scheme. As an old 
student of the group, familiar with the careful work- 
manship both of Alder and Hancock and of Eliot, 
I have thought it desirable to subject Iredale and 


O’Donoghue’s paper to a critical examination, and ` 


submit herewith a few examples of their treatment. 
ae Dorts (Archidoris) tuberoulata, Cuvier, 1804.— 
Our largest and most familiar ies of Doris has 
been known exclusively by this name for nearly a 
century. Iredale and O'Donoghue assert, but without 
evidenc, that it is not Cuvier's species. Their state- 
ment traverses the unanimous testimony of Alder 
and Hancock, Bergh, Eliot, Fischer, Cuénot and 
Vayamidre, m fact of every expert investigator. Their 
change of ita name to A. britannica (Johnston, 1888) 
is baseless. 

(2) Doris (Jorunna) johnston, A. and H., is 
another well-known species which has been uni- 
versally known under this name since Alder and 
Hanoock first accurately defined it in their mono- 
graph. Iredale and O'Donoghue change the i 
name to tomentosa, Cuvier, 1804, on the ground that 
Fischer (1868, -1870) “pointed out this synonymy” 
and that Cuémot (1908) “‘confirmed”’ it. The facta 
are that Fischer claimed that tomentosa, Cuvier, was 
distinct from joknstorm, while Cudnot said that the 
' synonymy of johnstoni with tomentosa was at moat 


a ““posaibility’’ which could not be established, since . 


Ouvier’s description waa ‘“‘absolunent insuffisants” | 
Fischer had made a superficial examination of some 
specimens labelled D. tomentosa, Cuv., in the Paris 
Museum, but the single authentic type was not among 
them 


Moreover, Iredale and O’Donoghue omit the fact 
that Bergh conclusively identifled as D. johnstoni 
somo specimens in the Leyden Museum which Cuvier 
himself had authenticated as D. stellata, Gmel. 
(Bergh, Verh. z. b. Ges. Wien, 1893}—a species of 
antiquarian interest only, but from which Cuvier had 
expressly distinguished his own tomentosa. Thus, if 
we assume that tomentosa really was identical with 
johnstons, Cuvier could not recognize his own species 
when ıt was before him. Enough has been said to 
show that the only indisputable name for Alder and 
aes species remains Doris (Jorunna) johnstoni 

and H 
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(3) Doris verrucosa, Linn. (Cuv.). This, the type- 
species of tho Linnean genus Doris, had remained 
unrecognized until Ouvier’s “Mémoire sur le genre 
Doris” (1804). Iredale and O'Donoghue dismiss 
Cuvier’s identification with the assertion that 
Linnæus’s ies was ‘‘based on a specimen deacribed 
by Rumph and figured by Séba, which is indetermin- 
able”, thus begging an important question and brush- 
ing aside easential facts. It is generally admitted 
ay Linnseus’s first attempt, m the tenth edition of 

the “Systema” (1758), to define the sea-alug Doris 
was both erroneous and confused. Cuvier pointed ' 
out that Lmnseus’s citations from Rumph and Séba 
indicated an ‘“‘Osceabrion’’, that ia, a Chitonid (Sébe’s 
plate suggests a Orypiochiton with reflected mantle), 
but the generic ogis included statements about 
appendages of which there was no indication either 
in Rumph or Béba (“Tentacula ad os cwoiter octo"). 
This suggested to Cuvier that, m addition to Séba’s 
figure, Linnæus had a true Doris before him, car 
wrongly orientated, and Bergh, long 
reached the same conclusion. Anyhow, after Bohadach 
had cleared up the anatomical errors (1761), Linnsus 
corrected his diagnosis in the, twelfth edition, changed 
os to anmum, di the true tentacles as 
“retractile within foramina’, and nevertheless re- 
tained verrucosa, along with three new species of 
indubitable Doris, as members of the revised genus 
Cuvier had found some specimens in the old “Cabinet 
d'Histoire Naturelle” which in fact combined the 
verrucosity of Sébe’s figure with the revised generic 
characters. He accordingly claimed the species, 
which he described and figured, as in all probability 
Linngwus’s hitherto unrecognized type, and it has 
since happily proved to be the commonest Mediter- 
ranean species. 

Cuvier’s identification was m every sense legitimate 
and has been admitted without exception by every 
subsequent in tor. It was tantamount to a 
fixation of the* type for all time. Accordingly the 
old genus Doris stands, in spite of its original am- 
biguity, and includes five British species at least, as 
detailed m Eliot’s Revision. 

These few examples, out of many similaf, show 
thet Iredale and O'Donoghue draw no distinction 
between proved conclusions and mere opinions. Until 
the changes of nomenclature introduced by them 
have been confirmed independently, I would advise 
serious Investigators to record their discoveries under 
the more stable and historic names of Eliot’s authorized 


18 A WALTER GARSTANG. 


ey Road, 
ord. 
1 Proe. Malas Soc., 15 (1928). 


Chromosome Structure as Observed in Root Tips 


THERE are some features of the structure of the 
somatic chromosome which can be observed without 
any special technique. These are the primary and 
the secondary constrictions (the last includmg the 
saT- and the wNo-saT-constrictions) and also the 
heterochromatin and the euchromatin. 

Recently, Darlmgton and La Couri, by means of 
a special technique, have observed a “new differenti- 
in the chromosome which appears as a 
decrease in its thickness owing, they suggest, to 
these parts of the chromosome “being ooiled in a 
finer thread of smaller diameter than the rest of the 
thread". 


m 
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MBTAPHASES OF ROOT TIPS OF Triin ovaium, PURSE ; 
(c) 18 AN ANLABGAMHNT OF THA PART BHTWAHN THA 
ARROWS I] (b). 


The connexion of the satellites to the chromosomes 
bas been referred to m the literature as ‘saT-thread’, 
although in some cases (Hertz! and Resende?) this 
connexion appears more as & band than as a thread. 
From the comparison of my figure of a saT-band in 
Dioon spinulosum with the photographs of Darlington 
and La Cour of Parts polyphilla, one can see that 
there is no difference at all between them. As these 
authors did not observe the nucleoli, 
however, it is very likely that they 
failed to recognize such differentia- 


tions ag saT-constrictions. Snumilar r g 
R) l 


the proximal satellites of Trilšsum 
ovatum (see a) and other plants‘. 
In all these cases, as in Dtoon, 
the nucleoli have been observed 
and there can be no doubt that 
we were dealing with true BAT- 
differentiations. 

In & metaphase preparation of 

ovatum, in which this 

saT-band was particularly ex- 
tended, one could clearly see that @%, 
this zone is deprived of kalymmsa e 
and that the chromonemata there | 
showed a differentiation identical 
with that observed hitherto only m 
meiosis (of. Belling’). Exactly as 
Belling’ observed. ın a pachynema 
of IAhwm pardalinum, I found e 


aspects were observed by me in d 
| 
| 
| 


in somatico metaphases (root tips) of id 


Trllium ovatum (see b) groupe of 

four chromomeres linked together 

by fine (?) fibrils. The observation of such a differentia- 
tion in mitosis shows the identity of the somatic 
chromonemate with those of meiosis. 

The present observations are a confirmation of the 
hypothesis put forward by Heitz’ on the constitution 
of the chromosome, but, of course, only with regard 
to the number of the chromonemate. It 1s now 
demonstrated that the chromonema is split longitud- 
inally, as ted before by several authors 
(of. Goitlert and Straub’). The facta referred to also 
show that the longitudinal splitting of the chromconema 
is already present at metaphase. 

FuLAVIO RESENDE. 

Institut für allgemeine Botanik, 

Hamburg, 86. June 24. 
t Darimgton, C D., and La Cour, L., Ama Bat., N.B. 2 (1938) 
* Halts, H., Plentas, 8 (1931), Sga. 14 and 23, 
* Resende, F., Pianta, 96 (1937), fig 26K, seo arrow. 
4 Resende, E. T. Zeliforech. In the Pres 
* Belling, J, after Geltler, Berlin (1938). 
*Hettz, H., Z. Abotommeiekre, 70 (1985) 
' Gentler, L., F. Zallforwd., 28 (1038) 
‘Straub, J, £ Bot., 3 (1988). 
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Giacobinid Meteors ın 1939 and 1940? 


On October 9, 1938, when the earth through 
the region occupied eighty days earlier by the faint, 
short-period comet Giacobini-Zinner, the strongest 
meteor shower of the century appeared for a few 
hours. The beet available orbit for the comet indicates 
that it will again pass near the earth’s orbit on 
February 23, 1840; thus in 1939 the earth will 
precede the comet to the nodal pomt by 138 days 
and m 1940 follow it by 229 days. It therefore 
appears probable that some recurrence of the shower, 
but of a quite unpredictable intensity, may be anti- 
cipated on October 9 or 10 in either or both of these 
years!. Observations from widely separated localities 
are of great value in the investigation of the internal 
structure of meteoric swarms, hence a request is 
made for reports from anyone detecting the shower. 
The radiant will be m the head of the constellation 
Draco, north and west of the bright star Vega. In 
1939 the moon, aged twenty-five days, will not 
interfere; but m 1940, aged eight days, it will 
illuminate the evening sky. 


@ 3.2 


Contmued investigation of the Giacobinid system, 
in which both meteor showers and the comet may be > 
observed, should greatly increase our knowledge of 
the structure of comets and the process by which ` 
they disintegrate into meteor swarms. In the study 
of the structure of meteor swarms, certain types of 
date are of especial importance and unless they are 
obtained and recorded with the more general observa- 
tions of a meteor shower, the studies are eee to be 
of little value. For this reason the following obse 
PORT ee ee eee n iee Fie 

y a recorder. If additional observers are available, 
the several types of observation may be delegated. 

(1) Determme as closely as possible the position 
and size of the radiant area, and, if possible, fix the 
position of the radiant area when ıt is at several 
appreciably different zenith distances. 

(2) Have each observer record the magnitude, or ` 
identity, of the famtest star that he can see. If the 
transparency changes ap iably during the observa- 
tions, record the stellar limit frequently. 

(8) Choose some specific region of the aky, for 
example, the polar region, or the zenith, and count 
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the number of meteors seen during intervals of five 
minutes. 

(4) At least once each hour count, over intervals 
of not leas than five minutes, the number of meteors 
of each magnitude. -A oontinuous record of the 
magnitudes of all meteors seen, from which any time- 
variations of the magnitude distribution may be 
found, would be extremely valuable. 

(5) If low-power binoculars or a comet-seeker are 
available, determine and record the number of 
meteors of various magnitudes seen through such 
optical Instrumente. 

(6) Utilize whatever photographic equipment 18 
available for both trails and spectra of the 
meteors. 
Dr. P. M. Millman’. 

(7) When reporting the observations, give all the 
data that are obtained and descriptions of the fleld 
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of view, time system, ERE a etc., employed. At 
a later date superfluous information may be dis- 
regarded, but omitted data cannot be recreated. 

For convenience in identi the radiant, ite 
approximate position is indicated by R in the accom- 
penying chart. The location and visual magnitudes 
of a few easily identified, faint stars are also indicated 
(crosses) to aid in fixing the lmit of visibility and 
in determining the magnitudes of faint meteors. 


FLETCHER WATSON. 


Harvard. Observatory, 
Cambridgè, Massachusetts. 
July 21. 


1 Pep. Astro, #7, 308 (1989). 
' Pop, (oe «1 eed (Loz) 


chmatear Telescope, Maki 
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baa Now Y : 


Points from Foregoing Letters 


J. F. Allen and J. Reekie state that the force 
associated with heat flow in He II has been found 
to possess two com ta. When heat flows ma 
tube containing He II, the liquid which is close to 
the surface of the capillary is forced to flow in the 
direction o ite to that of the flow of heat. This 
is the so-called fountain effect. In the centre of the 
capillary, however, liquid is foroed by the flow of 
‘heat to move in the same direction as the heat flow. 
There is evidence that the fountain effect, that is the 
surface component, becomes saturated when the heat 
current is sufficiently high. 


According to C. Meller and L. Rosenfeld, recent 
developmenta of the vector meson theory lead to 
the view that the meson field is neutral. They state 
that the quadruple moment of the deuteron, and indeed 
the consistency of the whole meson theory of nuclear 
forces, is much clarified by introducing peeudoscalar 
meson fields as well as the vector fields. 


G. W. Brindley and G. H. Atkinson point éut that 
the characteristic temperature of copper obtained 
from X-ray measurementa at low temperatures 
agrees with the specific heat value, m contradiction 
to the previously reported result of Owen and 
Williams obtained from X-ray measurements at high 
temperatures. 


E. A. Owen snd R. Wilson Williams find that the 
characteristic temperature of gold deduced from 
X-ray measurements agrees with the value obtamed 
by other methods. They that the resulta 
which they previously reco for copper at high 
temperatures need further investigation under morp 
rigorous conditions. 


H. Benioff and B. describe results 
obtained with electromagnetic microbarographs de- 
signed by the former. They respond to the range of 
frequencies 5 oyclea per sec. and to 2 cycles per 
minute, and are capeble of recording the natural 
movements of the atmosphere. Wave movements, 
produced by earthquakes, surf or artificial sources, 
and also air currents can be detected. 


The lethal effecta of neutrons and y-rays on broad 
bean roota are compared by L. H. Gray, J. Read 


and J. C. Mottram. Using earlier results, it was 
found that the biological effect produced by a given 
amount of absorbed y-ray energy was produced by 
about one tenth of this amount of absorbed neutron 


energy. 


A. R. Martin and R. N. Hermann find that when a 
quantity of oopper salt equivalent to the sodium 
oleate present is added to ari emulsion of benzene in 
water, the solid obtamed on evaporating the benzene 
thrown out is different from the product of the mter- 
action of sodium oleate and copper salts in aqueous 


‘solution. They make suggestions about the nature . 


of the double layer round the oil droplets in emulsions, 


B. Mendel, D. Mundell and F. Strelitz find that 
calcium and lum ions activate and potassium 
ions mhibit cholinesterase. These effects are brought 
about by physiological concentrations of the electro- 
lytes and become more pronounced the lower the 
concentration of acetylcholine. 


B. d'Oliveira describes some experiments in which 
it is shown that the leaves of cereal seedlings experi 
mentally inoculated with some rusts Puccinia) 
present an increase of the total amount of nitrogen. 
The question is put whether ruste are able to fix 
nitrogeh directly from the air. 


W. Garstang criticizes the nomenclature of British 
Nudibranchiate Mollusca which was adopted in the 
last edition (1931) of the “Plymouth Marme Fauna” 
of the Marme Biological Association from Iredale 
and O’Donoghue’s Synonymic List of 1928. He 
gives examples of the unreliability of this het, and 
advises a return to the nomenclature of Eliot's 
Revision of Alder and Hanoock’s Monograph (Ray 
Society, 1010). 


F. Resende submits photomicrographs which he 
claims support the view tbat the chromonema 1s 


split longitudinally at metaphase. 


The possibilities that meteor se pt associated 
with comet Giacobini-Zinner pear on October 
$-10, 1989 and 1940 are pee: by F. Watson, 
a most valuable types of observations are 


Early Copper 
EXPERIMENTS in amelting copper from ores have 
been carried out by H. H. Coghlan with the view 
of throwing light on the supposed accidental dis- 
covery of copper smelting by primitive man (Man, 
July 1989). Primitive conditions were simulated so 
far as possible, to show whether copper could be 
produced in a ‘hole in the ground’ or camp fire. 
The green carbonate malachite was selected as the most 
probable material from which the earliest amelted 
copper was produced. A cone of charcoal was built 
up in a hole in the ground about three feet in diameter, 
and surrounded by a ring of stones. The ore was well 
embedded in the centre of the cone. A bright red 
heat was obtained, which could not have been 
increased without a forced draught. The fire was 
kept at full heat for some hours, and then allowed 
to die down slowly. The malachite had only been 
reduced to black oxide of copper, and no metallic 
copper was produced. Failure is attributed to excess 
of air, and later experiments se tik that low tem- 
was not the cause of failure. The theory of 
accidental discovery precludes the use of bellows to 
produce a forced draught, as this ia a method which 
belongs to a sophisticated i dae oa technique. 
An alternative theory. is put forward that accidental 
i may have ted from the employment 
of a pottery kiln, especially in view of the fact that 
the use of pottery the discovery of copper. 
A test was made in a aimple kiln, such as that which 


had been in use at Erosd in the Alt Valley, where- 


the baking chamber was simply a dome of brick or 
burnt olay. The kiln following this model. was 
covered, with charcoal, and the fire kept at a good 
red heat for some hours. Metallic copper was pro- 
duced, at first as sponge copper, and afterwards with 
a closer packing, as a compact and close-gramed 
bead. The malachite may have been introduced into 
the primitive pottery kiln by accident or in the form 
of a paint or alip, or made up as a glaze. 


~ 


Tree Ritual in Southern Rhodesia 


A NUMBHE of examples of tree ritual among the 
Bantu tribes of Southern Rhodesia have been ool- 
lected by F. Posselt (Man, August, 1939). In the 
Marandellas District, Central Mashonaland, a tree on 
a ridge, a prominent landmark, was known to the 
natives as “the tree without a name”, so-called 
because it was the only one of ita kmd. Before 
British occupation in 1890, religious rites were per- 
formed around it, particularly by the Barozwi. The 
assembly danced around it and made offerings of 
black cloth and beads. The tree was believed to be 
the abode of a great tribal spirit ; and the ritea were 
mtended to propitiate, and ensure the prosperity of 
the community, as well as a bountiful season. The 
sacred grove of the mitt michena, “the white trees”, 
was the soane of a ritual murder of human sacrifice 
in 1938. This , in the Darwin District, Northern 
Mashonaland, is the centre of the Karuwa cult of the 
Rainmaker, whose wife was obliged to live within 
the enclosure to which no male, except the officiating 
priest, was admitted. Contact with any male defiled 
the spirit’s wife and was regarded as a rape, with the 
result that the angered spirit visited the land with 


NATURE 


SEPT. 9, 1939 Vor. 144 


RESEARCH ITEMS 


a prolonged drought, refusing to be reconciled until 
the offending male had been immolated. The chief's 
gon in the instance mentioned was burnt to break 
the drought which had followed his trespass. Amo 
the Vazeruru and the Kalanga, offerings of beer 
porridge are made to the ancestors under a large tree. 
the Amandebele and others, the use of any 
timber or fuel of the ottammuszi, the “tree of discord”, 
is forbidden. It is used at funerals as a symbol of 


farewell greeting. 


Mollusca of the John Murray Expedition 

Two recent m ha deal with the Opistho- 
branchs and Pteropods ("A Systematic and Anatom- 
ical Acoount of the Opisthobranchia’’ by N. B. Eales, 
British Museum (Natural History). The Jobn Murray 
Expedition 1933-34 Scientific gy a 5, No. 4. 
Ptero by H. G. Stubbings, b, No. 2; 1938). 
Dr. es work on the isthobranchs is most 
excellent and is a valuable addition to our knowledge 


-of the group, although the specimens available are 


somewhat sara and possibly not altogether 
representative of the region. She has studied specially 
the nervous and reproductive systems with the ali- 
mentary system in leas detail. This will go far in 
elucidating the relationships of the various genera, 
especially so because they are illustrated with very 
carefully drawn figures. Notes on the feeding of two 
sages Hydatina (Aplustrum) velum and Hera- 

sanguineus, are interesting. In the Hydatina 
the alimentary canal is remarkably long and the thin- 
walled crop fills the greater of the body cavity. 
In the crop was found a oirratulid worm, 80 mm. 
long and 4 mm. wide, more than four times as long 
as the Hydatina iteelf. Bergh noted a similar worm 
in this species which must select ita food. In Hera- 
bronchus sanguineus the crop was full of Foraminifera, 
worm tubes and pieces of gastropods and echinoderms 
which folly account for the very. much worn radula. 


sanguineus. The collection of Pteropods is small. 
All are known forms and none occur in large numbers. 
Mr. Stubbings has attempted to show the vertical 
distribution of certain species and his notes are 
interesting and suggestive. 
Hawaiian Bivalves 

THe recent work by William Healy Dall, Paul 
Bartsch and Harald Alfred Rehder entitled “A Manual 
of the Recent and Fossil Marine Pelecypod Mollusks 
of the Hawaiian Islands” (Bull. Bernice P. Bishop 
Musoum, 153; 1988) is a comprehensive account of 
Hawaiian Pelecypoda, including a very large number 
of species. It is purely conchological, dealing only 
with the shells and not the, animals, but will be 
indispensable as a work of reference. The main part 
is based on the valuable collection of Mr. D. Thasnum ' 
poa to the United States National Museum, 

ut added to this are specimens from collections, 
chiefly from deeper waters, made by the U.S. Bureau 
of Fisheries steamer Albatross in Hawaiian waters, 
and smaller collections made by individual workers. 
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Paul Bartach, in his introduction, is' inclined to 
attribute the fauna of the Hawaiian 
Islands mainly to drift. The fauna is composed, with 
few exceptions, ‘‘of just such species and such only, 
as might use this type of rtation’’. The work 
is illustrated by fifty-eight good photographio plates. 


Powdery Mildew of the Rose 


' Tee fungus Spharotheca pannosa var. rosa causes 
the powdery mildew disease of rosea, and is the most 
serious parasite of this national flower. Control of 
the malady, however, has often been difficult, owing 
to lack of exact knowledge of the factors which-affect 
the development and distribution of the disease. 
Karla Longrée has recently investigated this question 
(Cornell Univ. Agr. Exp. Sta. Memoir 228, Ithaca, 
N.Y., U.S.A., April 1989). The effect of external 
conditions n the tion of the 
appears sufficiently Inmited to account for the sporadic 
nature of the malady. Optimum temperatures for 
spore germination, for example, fall rapidly from 
27:5° to 21° O. the first few days after libera- 
tion. Sporulation only takes place between 9° and 
27°5°°O., and res quickly lose their viability. 
Relative humidity of the atmosphere, however, pro- 
vides an even greater obstacle to germination, 
which was only good between the narrow limita of 
97 and 99 per cent humidity. Young rose leaves, 
however, appear to have a layer of air with such a 
¿high relative humidity, close to the surface, par- 
` ticularly on the underside, and so are prons_ to 
attack by the fungus. Many other details of the effect 
of climatic environment n the fungus are gi 
in the paper, which should provide a: adable 
for the more efficient control of the malady. 


The Daruma Volcano, Japan 


Hisasur1 Koso has recently made a study of this 
voloano (Bull. Harthg. Res. Inat., Tokyo, 16 (4), 
768-771; 1938) and finds that it may best be classed 
as a shield volcano of the Hawaiian type similar to 
the Peak and Mount Harknees volcanoes 
of the Lassen Volcanic National Park as have been 
described by Howel Williams. It has a breached 
central crater and a gently sloping flank, having 
been built up chiefly by repeated gentle outpourings 
of lavas with scarcely any violent explosive eruption. 
Each lava was accompanied by large blocks formed 
by the breaking down of the already consolidated 
sooriacecus crusts. The composition of these lavas 
did not change much from one effusion to another, 
being moetly h ite-andesite, 
only slightly richer in olivine towards the later stage 
of activity. Augite-olivine-basaltic andesite and 
olivine-basgalt were also erupted ococasionally 
the later stage. A comparison of the extent to which 
the volcano has been dissected, with that of the 
other north Isu volcanoes, that it is of older 
Pleistocene age or slightly older, though no decisive 
conclusion oan be drawn. 


The Atomic Weight of Hydrogen 


On the basis of a protium-deutertum (H/D) ratio 
in normal water of 5000, the International Com- 
mittee on Atomio Weights in 1938 the 
accepted atomic weight of hydrogen from 1-0078 to 
1-0081. No reference to the source of this ratio was 
given and the higher ratios 6900 and 6500 found by 
Gabberd and Dole and ee ee 
were not mentioned. J. A. Swartout and M. Do 
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(J. Amer. Cham. Soc., 61, 2025 ; 1939) have confirmed 
the ratio 6900 by a new exchange reaction H, +HODat 
HD+HOH and also reinvestigated the density of 
water made from atmospheric oxygen as compared 
with normal water, as the published data vary from 
RU Salas r a sagan pri Serpe 
pared with water. Lake Michigan water was 
used and water made from the oxygen of this water 
and pure protium had a density 15-5 p.p.m. smaller 
than normal Lake Michigan water, giving a ratio 
H/D = 6970. Water containing normal Atlantic 
Ocean oxy and protium was 15-7 p.p.m. 
lighter than normal Atlantic Ocean water, giving 4 
ratio H/D = 6900. Deuterium-free h was 
burned with atmospheric oxygen and the density 
of the water ced. with that of water 
containing normal Lake Michigan oxygen and pure 
protium, and the atmospheric oxygen water was 
6-6 p.p.m. heavier, which oo ds with a greater 
atomic t of oxygen in air of 0-000119 + 0°00002 
atomic t unita. The chemical atomic weight 
of h calculated from the new H/D ratio is 
found to be 1-0080 instead of the value of 1-0081 
recently adopted by the International Oommittee. 


Fluctuation Voltages 


Ir has been known for a long time that there is a 
To oscillating difference between 
ends of an isolated resistance. This is generally 
attributed to thermal agitation of the free electrons. 
It is known to have an effective value which is pro- 
portional to the resistance and to its absolute tem- 
tore. Ina paper by F. C. Williams (J. Inst. Ele. 
. Aug.), various methods are given of representing 
the vol , current, eto., of the thermal fluctuations 
both in ample and in complex networks. The oscil- 
lations are augmented if the resistance, whether an 
open or & closed circuit, carries a current which has 
through a thermionic valve. The two oom- 
ta of oscillation are called 

ionic fluctuation voltages 


ee ee a ee 
some definite amount, which is Independent of sub- 
sequent amplification and i both alike. It 
is important to be able to predict the fluctuation 
voltage inherent in any assembly of circuita and 
thermionic valves. Although there has been con- 
siderable research in this direction the exact mechan- 
ism of these effects has not yet been discovered, and 
it is very laborious to estimate their probable magni- 
tade in complex circuite. The author recently 
described a method of representing the phenomena 
which enables the fluctuation ted in any 


states that extensive experimenta have completely 
vindicated this method of representation. this 
representation the distribution of potential developed 
along the length of a resistance is simulated, for 


for thermionic fluctuations. This method, which is 
useful in technological applications, is called ‘voltage 
representation’. An alternative method, which is 
termed ‘current representation’, is sometimes more 
convenient. Both methods are described m this 


paper. 
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HEALTH AND SAFETY IN INDUSTRY 


annual report of the Chief Inspector of 
Factories for 1938 gives an TOE oe 

of the way in which health and safety m in 
Great Britain are being improved. Aboue era or 
deals only with the first six months during whieh 
the Factory Act of 1937 was in force, it indicates 
that great progress has been made in applying the 
new code and raising the standard of all factories 
and workshops to the level of the best. Indeed, a 
striking feature of the ing into operation of the 
Act, the report points out, has been the co-operation 
of employers, whose inquiries have been directed to 
the best manner of doing this or that, rather than to 
the necessity of doing it. Accordingly, the factory 
ee now regarded more as an expert adviser 
blems of health and safety and leas as an 
oficial with punitive ; 
In regard to safety, the new Act marked an 
extension of safety regulations to diminish accidents. 
The report shows that in 1938 the number of report- 
able accidents was 7 per cent lees than in 1037, while 
fatal accidents were reduced by 6 per cent. While, 
however, these figures remain ab the level of 
180, 108 Bnd 044 respectively, there is still plenty 
‘of room for improvement in this respect, and the 
fall in accidents must be attributed to some extent 


to the reduction of the number of people in employ-, 


ment in consequence of the trade ion. In 
this connexion, the chief mspector pomted out that 
the decrease was especially marked among the fatal 
accidents on factory premises, and considered that 
the new safety ts are already 

to take effect. It should, of course, be 

that the relative value of the accident figures for 
1988 i» affected by the wider requirements in the 
new Act for reporting accidents. 

An important factor in ia ihr of accidents 
is the work of the Safety ittees and safety 
officers throughout the country, particularly in the 
larger factories. In such work, scientific workers 
have an important to play. Suocess in this 
matter on their technical knowledge 
aud interest, and their skill in enlisting the oo- 
operation of fellow-workers who may not 
euch expert knowledge. Moreover, onioni 
enough, the report ue out, special difficulty is 
often experienced in small factories, for example, in 
the elimination of fire risk through effective protec- 
tion of circuits from persistent earth leakage, because 
neither the instruments required nor the ability to 
use them are available. 

If, therefore, the report contains weloame evidence 
that the management side is increasingly alive to 
ita ilities in this matter, it once more 
endorses the far-sightedness of the policy of such 
professional associations as the British Association 
of Chemists in attempting to secure that certain 
specified operations are carried out under the direct 
supervision of properly qualified persons. This is 
indeed easential in the development of new processes, 
and the valus of such a safeguard tends to increase 
as the preasure due to national defence requirements 
ancreases. From the point of view of safety, no leas 


than health, the reduction of hours of work is a wise 
and beneficial measure. 

Onoe again an important sectuan of the report is 
concerned with accidents to young workers. A most 
serioug problem in factories to-day is indeed to 
protect young workers from the alarming proportion 
of accidents occurring in the group 14-18, 
which are often due to carelessleas, ignorance or lack 
of discipline. The education authorities are now 
endeavouring to boys and girls for the risks 
of their future employment by giving such training 
as they can to the young le while they are still 
attending colleges or schools. in this matter 
obviously depends on close co-operation with em- 
ployers themselves. The report points out that the 
firms which are most successful in reducing accidents 
to young workers are those laa their 
employees both from the personal view and 
that of their future value as ski too More- 
over, if the number of accidents is to be reduced as 
far as possible, the training and supervision of the : 
young entrants info industry must be extended 
beyond their instruction with to the use of 
machinery, for most of the injuries due to accidents 
come from other causes. 

At the present time there is a further factor in the 
shortage of young workers, which may tend to 
increase this already alarming incidence of accidents 
among young workers. Due to this shortage there 
a aie A A SA 

in ions for which are not mosb 
P itabi. it is a counsel of perfection at the present 
time to select boys and giris who are the most 
suitable mentally and physically for the work which 
has to be done, at least greater care could be taken 
to F NE those specially e to accidents from 
eee es us posta. More- 
fact that accidents tend to oocur to par- 
cioar Lorn cand aie whom ths t con- 
sider to be among the amartest and most intelligent 
in the works is a further demonstration of the need 
of close guidance and ion if only to maintain 
discipline, to remedy of experiance, for le, 
as to the type of olothing worg, and prevant dan. 
— experrmenta op the part of young workers 
to their inquisitiveness and eagerness to try out 
ideas of their own. 

While, therefore, the evidence presented in this 
report shows that the great developments in organized 
attempts to reduce accidents in recent years are 
gradnally achieving their object, there can be no 
reasonable room for doubt that great efforta still 
continue to be required in this field, and notably in 
attention to the workers. The fleld of research 
open to the ustrial Health Research Board 
remains a wide one, and it is significant that special 
attention is directed to this matter in the programme . 
recently formulated by the Scientific Ad Com- 
mittee of the Trades Union Congress. At ita first 
meeting this committee agreed that the subjects 
upon which the committee might be consulted in 
regard to their effect on labour and social conditions 


should include the position of research in relation to 


~ 
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industrial and occupational diseases with a view to 
prevention rather than cure, and also researches into 
industrial fatigue and nerve stram, including systema 
of labour measurement in relation to shorter wo 
hours, holidays and minimum periods for rest 
recreation. Two sub-committees have been formed 
to give their attention to these subjects and a third 
sub-committee to deal with the effects of new 
industries, new materials, new uses of new processes, 
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upon the distribution, displacement and character of 
labour with erence to plastics, textiles 
and non-textile products. 

In view of the increasing responsibilities which 
scientiflo workers must ‘assume for control and 
management in industry, the report of the Chief 
Inspector of Factories is a timely reminder to them 
of their aa and responsibilities in this 
important fie 


FISHERY RESEARCH IN SCOTLAND 


HE passing of the Fishery Board for Scotland, 

under the Reorganisation of Offices (Scotland) 
Act, means the removal of a landmark from the fleld 
of fishery research. As the Development Com- 
Iiesioners observe in their latest annual report, the 
Board was the first department of Government in 
the United Kingdom to possess a permanent acientifle 
organization, and its scientific staff was responsible 
for many of the earlier classical discoveries in marine 
research, while in more recent years it has made 
important contributions to the development of fishery 
science. 

Since its inception, the Board has had its heed- 
quarters in Edinburgh, one of the homes of the modern 
science of oceanography. From Edinburgh, Edward 
Forbes conducted much of his pioneer work of 
shallow-water dredging and Dr. Bruce his polar 
researches, and the city is for ever to be associated 
with the famous Challenger e ition and the names 
of those deep-sea explorers, Sir Wyville Thomson and 
Sir John Murray. The last-named was scientiflo 
member of the Fishery Board and the chief British 

at the International Congress held at Stock- 
hohn in 1899—a congress which led to the formation 
of the International Council for the Exploration of 
the Sea. 

It would probably amaze some of these pioneer 
flahery investigators to see how far governmental 
interest in research, land and marine, has p 
since their time. There are many to-day who, like 
Forbes, would prefer to see scientific research con- 
ducted without the trammels of officialdom; but 
finance is a hard taskmaster and has a way of assum- 
ing the direction and control of policy. Certainly, 
without Government funds the oonduct of marine 
oe en Ao 
staff required, be a diffloult undertaking for private 
en 


terprise. 

It was in 1882, following a report by a Belect 
Committee of the House of Oommons, which was 
impreæed by the progress of fishery research in the 
United States, that the Fishery Board for Scotland 
was empowered to carry on scientific researches. The 
funds provided were on a modest scale, but the 
Board was enabled in 1886 to acquire a small steam 
research vessel, the Garland, which was employed 
mainly in investigating the effects of trawling on the 
inshore fisheries. With the great development of 
trawli this question had become one of much 
public and political interest, especially in Scotland, 
where the inshore fisherlea are of considerable i - 
tance. The investigations are described in Prof. WO. 
MoIntoeh’s “Resources of the Sea”, in which the 


author did not port the Board in the policy of 
restriction of trawling on which it decided. 

In 1895 the Board was reconstituted, and ‘a 
of skill in the branches of acience concerned with the 
bebits and food of shee” was thenoeforward included 
as one of its members. The role was filled in turn by 
such distingui men of science as Prof. Cossar 
Ewart, Prot. W. O. Malntosh and Sir John Murray, 
and since 1898 the scientific mamber of the Board 
has been Sir D’Arcy W. Thompeon, who has taken . 
so long and honourable a not only in fishery 
science but also in many o fields of culture and 
education. 

The establishment in 1902 of the International 
Council for the Exploration of the Sea gave a great 
fillip to marine research, and the share of the pro- 
gramme of international research assigned to Great 
Britain was entrusted, so far as the northern half of 
the North Sea was concerned, to the Fishery Board 
for Scotland acting aa agent for the . The 
work in the southern half.of the North was 
undertaken. originally by the Marine Biological 
Association and afterwards, in 1910, by the Board 
(now Ministry) of Agriculture and Fisheries. 

A new research veesel, the Goldsseker, was provided 
for the Fishery Board in 1902, and she was replaced 
in 1920, by means of a grant from the Development 
Fund, by the research veasel Explorer, which 1s still 
in commission. 

Laboratories were set up at Dunbar, Granton and 
Tarbert (Loch Fyne) and finally at Aberdeen, where 
the Board’s scientific staff is now stationed. The 


fishery 

“Sovereignty of the See”, a valuable historioal survey 
of questions of maritime jurisdiction, while Bowman 
laid the foundation for the forecasts which have now 
become possible of the stocks of haddock in the sea. 

The statistical records of the Board are of the 
greatest value. Sir D’Arcy Thompson is personally 
responsible for a series of statistical an. the 
fisheries of the North Sea, which are indi le 
to any proper study and appreciation fishery 
problema. 

In conclusion, ib is fitting to mention the contribu- 
tions made by the Board to salmon and freshwater 
fishery research. The names of Archer, Young, 
Calderwood and Menxies, in turn i of salmon 
fisheries, stand high as authorities in this branch of 
science, H. J. C. 
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SCIENCE NEWS A CENTURY AGO 
Propagation of Heat in Liquids . 


we 


Own September 14, 1889, the Athónasum said : ‘“The 
experiment of M. tx conoerning the 
tion of heat in liquids has been attended the 


most satisfactory resulta. ea a a ie 
a liquid column being heeted at the upper part, the 


heat is pagated according to the same laws as 
those be ing to solid bodies ; that the ture 
decreases from the axis to the surface, and the 


surface to the wall of the side. The depth to which 
solar heat tes in @ given time may be easily 
calculated. these data in large lakes and isolated 
seas’. The French physicist César Mansuste D 
well-known for his studies of heat, was born in 1792 
and died on March 15, 1868. ‘ 


Scientific Gossip 


On the same page in the Atten@um as the above 
note appeared, was a column of “Weekly Gossip’ in 
which it was said: ‘The prevailing quiet at home 
has induced us to hunt over the foreign papers and 
journals, in the hope that something might be 
thence gleaned, but all seam subject to the same 
summer influences. It may be well, however, to 
remind our scientific friends that . . . the Italian 
savants are to assemble at Pisa in October; that the 
French Geologists meet in the same month ; and that 
the German Naturalista meet this year at Pyrmont. 
An account appears in the Nördische Blätter of an 
immense landalrp at Federowka, a village situated on 
the Volga . . . The motion of the ground continued 
with more or less violence, for nearly three days, 
and seventy houses were either who ae rA 

. . On one aide of the rise high 
hills, the upper strata of which are of lmestone, but 
the lower of various kinds of clay, while on the 
opposite side it is washed by the Volga, which is 
here hemmed into a narrow bed; and the waters 
thus odnfined are supposed to have forced a passage 
between the stony and alluvial beds. 


E NE PAE ANE T AE E PEA 


Toe Mechanic and Ohemst of September 14, 1839, 
published a note from ‘Tyro Obemicus” saying : 
‘The increasing desire which the middle classes 
evince for information in 


ig ea? eae of science, 
particularly those branches in which mechanics and ' 


form a part, shows the immediate necessity 
of all students in the above branches of science oom- 
bining together and forming themselves into a sodiety 
in which practical mechanics and chemistry are 
exclusively studied, and affording them benefits 
which the Mechanics’ Institution and other similar 
institutions have denied them; for although they 
may be called mechanics’ institutions, eto., yet no 
person will attempt to deny that ical mechanics 
is in most of them totally exclu .” The same 
remark applied to practical chemistry, and the 
Mechanics and Chemist in recommending 
the proposal said: ‘Another important advantage 
derived from a society of this deecription ia the 
reciprocal instruction resulting from the intercourse 
of the numbers. Many difficulties may arise to 4 
practical man which would sooner and more satis- 
factorily be disposed of by a jury of workman, than 
by all the erudition of he Royal Society”. 
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THE FUTURE OF CIVILIZATION 


HE supreme need for concentrating national 

effort upon the successful prosecution of the 
war, and securing the overthrow of the forces which 
threaten good faith and understanding among the 
nations, should not be allowed to blind us to the 
necessity of preparing the foundations upon which 
a just and enduring peace oan be based. It is, 
indeed, to defend the moral and spiritual realities 
upon which civilization itself depends that we have 
been driven to enter this conflict. To keep those 
moral issues clearly defined is essential if we are 
to sustain the sacrifices and effort which the task 
to which we have addressed ourselves will demand. 
We should not forget that it is possible to win a 
war and lose the peace. 

There is, indeed, no reason for those who recog- 
nize that the future of civilization depends upon 
effective co-operation between governmenta and 
nations either to be dismayed even at the present 
moment or to relax their efforts to achieve co- 
operation. They must, indeed, seek rather to be 
ready to seize the opportunity for constructive 
stateamanship, when it has been won from the 
aggressor and respect for the rights of others 
re-established. Apart from the moral issues upon 
which the conflict has been joined there is, indeed, 
welcome evidence to be found of the success of 
efforts in this direction in certain fields. 

Among such evidence may be cited the enoourag- 
ing report of the special committee which was 
recently appointed by the Council of the League 
of Nations to consider how best international 
oo-operation could be developed in economic and 
social affairs. The pre-ocoupation of publio interest 
with the League’s efforts to abolish war, and 
disappointment over its failure to create an 
effective system of collective security, have led to 


failure to appreciate ita success in other directions. 
Even those who are aware that most of the 
League’s activity has been concerned with social 
and economic problems have little idea of the 
varied character of this activity, and how beneficial 
have been ita results. . 

The report of this special committee should 
redreas the balance. The progress of civilization 
is dependent to a growing extent on economic and 
human values, and in such diverse problems as 
the prevention of unemployment or of wide 
fluctuations in economic activity, the provision of 
better” housing, or the suppression and cure of 
disease, purely national action cannot find a 
complete solution. The mechanism of international 
co-operation which has been built-up sby the 
League is rendering invaluable service to the world 
as a whole in meeting these needs. Moreover, the 
way in which the world is becoming closer knit, in 
spite of political severance, and the growing simi- 
larity of the form of economic structure in different 
countries and of the difficulties for which they 
must find solutions, are powerful factors even at 
the present time in stimulating the expansion and 
development of the League’s work in such fields, 
and in the scientific approach to such questions as 
nutrition, housing and health on an international 
goale. ` 

International discussion offers a further advan- 
tage in affording a safeguard against the effect 
on governments of sectional influences at the 
expense of the general welfare. The growing 
material and intellectual demands which men 
make on life, the consciousness that a better use 
of the scientific and productive resources of the 
world could improve their living conditions out 
of all knowledge, the impatience for some real 
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and concerted effort to raise the standard of living 
near to what it might become, are yet further 
factors reinforcing the tendency towards inter- 
national co-operation. Indeed, it may well be 
expected that the very sacrifices and renunciation 
which citizens in Great Britain have so willingly 
made of the advantages which modern science had 
placed in their hands, whether in the domain of 
communications and transport, lighting, entertain- 
ments, which within a couple of decades or so we 
had come to take for granted, will stimulate a 
further and more determined effort after the war 
both to extend such advantages and by inter- 
national co-operation to make them secure from 
interruption again. 

The picture which this report gives of the variety 
and suocees of the League’s work in the checking 
of epidemics, the control of disease, the sup- 
pression of the traffic in opium and other narcotics, 
and in women and children, or the regulation of 
international communications or the pooling of 
experience and investigations in such problems as 
nutrition or the causes of economic depressions, is 
not altogether unfamiliar to many acientifio 
workers. The present report, however, gives a 
concise summary of the real advantages of the 
League’s organization and the way in which it is 
able to make a uniquely economic contribution. 
Ita resources enable it to collect and sift evidence 
drawn from all over the world, to obtain the 
services of the best experts and arrange meetings 
between them, and to provide the essential links 
between experts and those responsible for policy, 
as well as opportunities for stateamen to meet 
and discuss their policy, and machinery for the 
conolusion of international agreements. As Mr. 
Cordell Hull recently wrote to the Secretary- 
General: ‘The League of Nations has been 
responsible for the development of mutual exchange 
and discussion of ideas and methods to a greater 
extent and m more fields of humanitarian and 
scientific endeavour than any other organization 
in history.” 

Considerations such as these have led the 
Special Committee, of which the Right Hon. 8. M. 
. Bruce was chairman, to its proposals for extending 
the work of the League in this field and increas- 
ing ite efficiency. It recommends that a Central 
Committee for Social and Eoonomic Questions 
should be created to supervise the work and 
oo-ordinate the efforta of the many different 
agencies engaged in it. This committee would 
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direct and supervise the work of the League 
committees dealing with social and economic 
questions, and appoint the members of the standing 
technical committees so far as possible. It is 
further proposed that, to give States which are 
not members of the League the opportunity of the 
fullest co-operation in the work itself as well as 
in its direction, non-members of the League should 
be represented on the committee on the same 
footing as the member States, and that the com- 
mittee should have power to oo-opt non-official 
members experienced in economic and social 
affairs. 

These proposals should facilitate a clearer 
separation between the political and non-political 
work of the League, and provide a permanent 
basis for the development of the economic and 
social work of the League. Apart from this 
development, such separation may be of value in 
retaining the structure of the organization: if, after 
the war, it is expedient to make a fresh start to 
secure the goodwill and co-operation of Germany 
and other nations. 

Nor is it only on the social and economic side that 
we have been reminded of the forces still working 
for international co-operation. Two papers pre- 
pared for presentation before the Division for the 
Social and International Relations of Science at the 
Dundee meeting of the British Association deal 
with the question of international intellectual 
co-operation. Prof. Gilbert Murray describes the 
purpose and organization of the Committed of 
Intellectual Co-operation and the various types 
of conference organized under ita auspices or in 
association with other bodies, such as the Inter- 
national Labour Office. He refers, for example, 
to the study of science and social relations, such 
as the effect of scientific invention on industrial 
conditions, and the proposal of the International 
Labour Office to include men of science in ita 
conferences. 

Prof. Gunnar Dahlberg’s paper is mainly con- 
cerned with the question of translation of scientifio 
papers. Organization of the facilities of tranala- 
tion would, he considers, facilitate international 
co-operation for the smaller countries, and Prof. 
Dahlberg supports the idea of a world language 
in acience. He also stresses the value of informal 
conferences on special, problems between leading 
men of science from different countries. 

If the possibilities of international conference on 
any scale are remote at the moment, the move- 
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ments and tendencies-in the field of intellectual 
co-operation, no leas than in the economic and social 
sphere, should remind us of the hard thinking and 
preparation which are yet to be done if oppor- 
tunities are-to be seized as they present them- 

We have entered on this straggle to prevent 
further encroachments on freedom of thought and 
speech and investigation; but freedom oan be 
endangered even in such a cause as that for which 
we contend. If the fruits of victory are ultimately 
to be reaped, we must bring to the struggle not 
merely the fall force of our moral and material 
resources, but also constructive and imaginative 


` 


NATURE 


491 


statesmanship ready to build on whatever remains 
from the present wreckage of our hopes. Science, 
at least, has given men a vision of the world that 
might be when man’s moral and spiritual develop- 
ment is in keeping with his material advance. If 
that world is ever to be realized, scientiflo workers, 
amid the stress of the present emergency, must 
guard zealously their loyalty to truth, not less than 
their belief that science transcends national fron- 
tiers, and that mankind will only enter on its full 
heritage through international co-operation and 
understanding, and the mutual respect and good 
faith upon which alone such oo-operation and 
understanding are possible. 


AN ENCYCLOPAEDIA OF CHEMISTRY 


Thorpe’s Dictionary of Applied Chemistry 
Vol. 3. Chemical Calculations—Diffusion. By 
Prof. J. F. Thorpe and Dr. M. A. Whiteley. 
Fourth edition. Pp. xxiv + 608. (London, New 
York and Toronto: Longmans, Green and Co., 
1939.) 63s. net. 


HE third volume of Thorpe’s “Dictionary” 

opens with a short sermon by Dr. Johnson 
intended especially for adverse oritios. To one 
who has not, perhaps, been too complimentary in 
the past, it is indeed gratifying to find that a few 
chance words have deserved so much attention, 
for the reviewer of an enoyolopædio work such as 
the present, not being omniscient and having no 
collaborators, must needs oonfine himself to 
general aspects, although, on occasion, he may be 
permitted to indicate an error. He can but put 
forward what he believes to be the views of a 
section of readers and make suggestions which he 
considers will improve the later volumes. 

It was mentioned that, to justify the iasue of a 
new serial which might become a millstone around 
librarians’ necks, matter of exceptional character 
would have to be provided, and this condition 


appeared scarcely satisfied by the first two- 


volumes. Another ground for complaint was 
that, in spite of the title and the orymg need for 
an up-to-date book on industrial proocesaes, the 
general impreasion of these volumes was that of 
a text-book on organic chemistry. 

It seems too much to hope that these remarks 
have borne fruit, but the fact remains that the 
third volume is something different. It is possible 
to turn over page after page without seeing an 
organic formula, and references dated 1936, 1937 
and even 1988 abound, while, when preparing a 


list of the more important oontributions, it is 
necessary to write “new” with almost monotonous 
regularity. 

The volume opens with an excellent article on 
chemical calculations, a title which unfortunately 
does not indicate the scope of the contents. It 
includes tri o0-ordinates, nomograms and 
graphical methods of calculation in general, or, as 
the author puts it, “methods of saving time in 
calculating”. It should be read by all chemists, 
and physicists too. Other general articles include 
“Chemical Warfare”, beginning with the words: 
“Chemical warfare is prohibited by the Geneva 
Protocol of 1925,” but none the less doubled in 
length since the issue of the supplement and gon- 
taining & concise account of the subject with good 
bibliography ; “Colloids”, a brief but clear survey ; 
“Colorimeters”’, a lucid treatise on modern instru- 
ments, their uses and the theory of colour measure- 
ment, which should be in the hands of all those 
who have to deal with the subject ; “Condensers”, 
in which the author has shown his ability to 
condense matter other than vapours by discussing 
in eight pages, largely occupied by illustrations, 
the history of commercial and laboratory oon- 
densers, types for special purposes, oondensers 
used in industry, the corrosion of condenser tubes 
and the theory of condensation, the whole being in- 
terspersed with more than one hundred references ; 
“Co-ordination Compounds”, extended from the 
supplement and brought up to date to form a 
,comprehensive review ; ‘Corrosion and Protective 
Measures”, occupying thirty-two pages, which 
must perhape receive a prize for the admirable 
way in which it deals with the many aspects of | 
this controversial but important subject ; “‘Crystal- 
lisation”, a good article with adequate diagrams, 
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dealing with the principles underlying what was 
until recently an empirical process; and, finally, 
“Difusion”, in which the phenomenon is oon- 


sidered mainly, from the laboratory aspect—in_ 


view of its importance in industry, a more com- 
prehensive treatment would have been desirable, 
but perhaps there.is to be an article on diffusional 
processes. 

There is but one black spot, mentioned on a 
previous occasion, and that is the risk that these 
valuable articles may escape notice. The man in 
the street wanting information on mustard gas 
would think he must wait some years for M or G 
or P, while the chemist might look up “Chlor” 
but obtain no satisfaction. Even if an abbreviated 
index is not possible, a list of general articles to 
date would be of much service to the reader. 

The longer articles dealing with individual sub- 
stances or groups of substances have been mostly 
rewritten, in many cases by those engaged in 
actual manufacture, and a fair number of new 
diagrams has been introduced. A particularly 
pleasing example is “Benzol Recovery”, while 
“Chloroform”, although taken from the older 
edition and ruthlesaly mutilated, is still able to 
remain a gem. It is difficult to say whether 
“Cinchona Alkaloids” or “‘Cyanides’”’ is the out- 
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standing contribution in this class. Each occupies 
some fifty pages and summarizes our present 
knowledge with s conciseness not likely to be 
found elsewhere. A new contribution, “Coal Tar”, 
with explanatory diagrams, serves a8 a good 
introduction to modern distillation methods, while 
“Chlorme’’, partly rewritten and enlarged, contains 
among much other information a useful account 
of electrolytic calls. Space does not allow discussion 
of all the three hundred and nimety-five headings 
dealt with, and thus it must suffice only to mention 
“Cobalt” and “Copper” with their important 
alloys, “Citric Acid? and “Cider” among the 
natural producta, and “Cyanine Dyea”’, “Diago 
Compounds” and “Cocaine” with its derivatives, 
as illustrating some recent developments of organic 
chemistry. Finally, “Deuterium”, practically 
unknown when the last edition was published, has 
now an extensive literature which has been 
collected and abstracted to give a very complete 
account of the properties of the element. 

To summarize: volume 3 appears to be a 
great advance on its predecessors and to approach 
very nearly the ideals of its authors. May-the 
high standard they have set up continue and may 
they find, with Dr. Johnson, that “useful diligence 
will at last prevail”. ` H. E. W. 


FIRST YEAR UNIVERSITY BOTANY 


An Introduction to Botany 

By Prof. Arthur W. Haupt. (McGraw-Hill Pab- 
lications in the Botanical Sciences.) Pp. xii-+396. 
(New York and London: McGraw-Hill Book Co., 

Ino., 1938.) 18s. 


An Introduction to Botany 

with Special Reference to the Structure of the 
Flowering Plant. By Prof. J. H. Priestley and 
Lorna I. Scott. Pp. x+615. (London: Long- 
mans, Green and Co., Ltd., 1988.) 17s. 6d. net. 


GOOD many university botany schools have 
now published their first-year teaching 
courses as text-books. They vary strikingly in 
subject, but this may make little ultimate dif- 
ference as gaps can be made good in the next 
two years ; it may also matter very little whether 
the wide survey method or intensive study on 
‘types’ is tsed. The student’s attitude to his work 
at the end of the year is what is of fundamental 
importance. 
All teachers must have seen a freshman of 
promise, starting with a childhke thirst for 
knowledge, who in a year or two became dull, 


~ 


- power of logical thought ; 


seemingly bent on acquiring the minimum of 
knowledge (and very likely failing in that). 
However little the teacher is to blame, it may 
well be that this disaster would have been pre- 
vented by other methods. Of great importance, 
too, is the student’s attitude to his practical work, 
whether he makes a record of his observations 
which he is prepared to trust when, for example, 
it conflicta with book or lecture. Perhaps a student 
cannot greatly increase his inventiveness and 
but these virtues can 
be put to sleep by wrong teaching. 

While it is the nature of a text-book to supply 
facts, some writers show their preoccupation with 
education (as apart from instruction) more ob- 
viously than others. 

(1) Here are two books, both good. Haupt’s | 
shows & very normal balance and excels in the 
simple way every subject is treated 

There is no doubt that a student who wanted 
a book to supplement his lecture notes would like 
it; and if his botany ends with the year, it may 
be just right. It is an easy book because it is well 
arranged and -well expressed, and sometimes 
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because things are made to seem easier than they 
are; for example, in the section on transpiration 
the reader would certainly suppose that -light 
causes stomata to open through increased sugar 
formed simply by their own photosynthesis. It 
may be well to save a muddle by withholding 
queer facts, but only if the reader is made to 
realize that he has not anything like the 
truth. It must be more difficult afterwards to 
teach the mechanism of a stoma where a alick 
and wrong notion is held than where there is none. 
On the other hand, it may be that the student 
will be so interested and encouraged by his ability 
to understand that he will surmount his difficulties 
none the worse. 

(2) Priestley and Soott’s book is unusual in 
balance; nine tenths is on the flowering plant, 
though the continuation of the title “with Special 
Reference to the Structure of the Flowering Plant” 
is barely just, for structure is only considered in 
relation to function. Tables of real data are 
included ; they may not always prove their point, 
but they are exactly the sort of measurements 
students can make, and they are as ragged as an 
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honest student’s results. It may be said that this 
book is unique in fostering scientific honesty by 
glaring examples. Much of the subject matter is 
equally fresh, and the teaching reader is sure to 
find ideas to incorporate in his own course. 

Difficulties are faced wherever they arise, but 
scarcely so admirable is the way some are met 
when there is no apparent need; there is, for 
example, some discussion of plastochrones and 
the significance of Fibonacai phyllotaxis. Causal 
explanations are given throughout, but sometimes 
on an inadequate basis. It is said that the modi- 
fication of gorse leaves to spines “appears to be 
due to lack of sufficient water”, and as evidence 
is given the statement that in wet seasons gorse 
shoota often revert to the flat seedling foliage. 
Gorse, however, develops fierce spines in western 
Ireland (where it is surely wet enough) and in 
gardens along with soft-leaved plants. It is, how- 
ever, only just to say that this is an extreme 
example, and the risk to the student is the less 
since a causal explanation at once suggests an 
experimental test, or original observation. 

T. M. H. 


EXPERIMENTAL EMBRYOLOGY 


Form and Causality in Early Development 

By Prof. Albert M. Dalog. Pp. vi+197. (Cam- 
bridge Biological Studies.) (Cambridge: At the 
University Prees, 1938.) 12s. 6d. net. 


‘THE fertility of ita ideas and the widths of 
its interests have combined to make the 
Brussels School of Embryology under Prof. Daloq 
a centre whose work and activities are of the 
greatest interest and importance to all biologists. 
It is therefore. particularly valuable to- have 
Prof. Dalcq’s views saccinotly set forth in this 
volume which he has; written in English. 

Few are the aspects of experimental embry- 
ology to which the author and his colleagues 
have not made original contributions, and the 
present work is, casentially, a synthesis of modern 
views based on experimental evidence of the 
time-honoured problem of the causality of form- 
production in ontogenetic development. Space is 
lacking in which to do justice to the many impor- 
tant problems raised jin. this. book, such as the 


progreasive development of the inductive power - 


of the organizer, the potencies of the ascidian egg, 
or the nature of the phenomenon of regulation. 
But attention must be paid to what is, really, 
the point of chief interest and importance of the 
book, namely, the attempt to formulate an 


explanation of the repartition of the presumptive 
organ-forming regions of the chordate egg. This 
the author ascribes to the combined effecta of pro- 
cesses associated with a gradient in the cortex 
of the egg having ita high point at the site ofmormal 
formation of the dorsal lip of the blastopore, and 
a gradient-in the yolk the repartition of which is 
under the influence of gravity. A dorsal lip 
invaginates at the normal site, or at a place 
nearest this aite in contact with yolk, and sete up 
an organizing centre. By introducing the concept 
of threshold qualitative response values in the 
gradient field set up by the above-mentioned 
gradients, a formal explanation can be arrived 
at of the distribution of the presumptive noto- 
chord, mesoderm, neural plate, and other terri- 
tories. 

The concept is nothing if not bold, and extends 
in many ways the views which have now for some 
time been associated with the name of Child. If 
Prof. Dalcq’s views can be substantiated, then 
indeed a capital step will have been taken. The 
author would be the last person to deny the 
necessity for further experimental evidence to 
establiah his hypothesis beyond question; and 
there are difficulties. But already his hypothesis 
enables acceptable interpretations to be given 
of results which have seemed baffling, such as 
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Yamada’s experiments on the differentiation of 
presumptive notochord into structures of ‘sub- 
notochordal’ rank ; or Lopaschov’s demonstration 
of the differentiating powers of massed 
Organizers. 

, Another very important aspect of Prof. Daloq’s 
position is his derivation of gradient fields from 
pre-existing oocyte organization and not as a 


FORESTRY 


Manual of Indian Silviculture 

Part 1: General Silviculture, by H. G. Champion ; 
Part 2: Silvicultural Systems, by Sir Gerald 
Trevor. Pp. xv+374+33 plates. (London: 
Oxford University Preas, 1938.) 30s. net. 


INCE the establishment of the Forest Research 
Institute at Dehra Dun in 1906, Indian sylvi- 
cultural knowledge has advanoed rapidly. Two 
manuals of Indian sylviculture had been written 
at different times before then, but these have long 
been out of date. The appearance of the present 
work, therefore, is to be weloomed. Ita joint 
authorship does not imply oollaboration. The two 
portions of the book—{1) “General Silviculture’, 
by Champion, and (2) “Silvicultural Systems”, by 
Trevor—might equally well, and perhaps with 
" advantage, have been published as separate 
works. 

Champion’s contribution, which occupies more 
than three-quarters of the whole, breaks much new 
ground, and its general arrangement is logical. 
The subject matter is dealt with in eight chapters : 
i, the locality factors of the forest ; ii, growth and 
form of trees and crops ; ii, tree and crop physio- 
logy; iv, forest composition and distribution ; 
‘ v, netural regeneration; vi, artificial regenera- 
tion; vii, afforestation; viii, tending. Each 
chapter is subdivided into well-defined sections 
and subsections which facilitate reference, and 
although the style is terse and sometimes even 
brief, a comprehensive list of references to litera- 
ture appears at the end of each chapter. In this 
way much ground is covered within a reasonably 
small compass, while the reader is put in possession 
of the neceasary references for further details. 
While general principles are expounded, the author 
is at pains to apply them strictly to Indian 
conditions. 

Under locality factors, special attention is paid 
to the important question of the soil. Admittedly 
our knowledge of forest soils, particularly in the 
tropics, is as yet far from complete ; nevertheless, 
this section should prove of much value to students 
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result of the action of directional external factors. 
This has an important bearing on the problem of 
preformation and epigenesis, and also points the 
way to a field of new work on gametio cytology. 
But enough will by now have been said to bring 
to the notice of all biologista the fundamental 
importance of Prof. Dalcq’s work. 
G. R. pe Brrr. 


IN INDIA 


of tropical sylviculture. A noteworthy feature of 
tropical forest soils is the absence of decayed leaf 
litter, owing to the rapid decomposition In warm 
climates ; this may be observed even in rain forest 
with a yearly production of 100 tons of fresh 
organic matter per acre. Typical pH values are 
given for different forest soils in India, the most 
acid being red laterite (4:5) and the most alkaline 
black cotton soil (8-7-9 -0) and alkali goil (9 -8-10 -4). 
In the irrigated areas of, the Punjab, it has been 
found that soila with pH exceeding 8-5 cannot be 
satisfactorily planted with Dalbergia sissoo ; up to 
9-0 several of the indigenous trees can grow, but 
above 9:5 the soil is barren. 

Among the many biological questions relating to 
forest trees and crops that are dealt with may be 
mentioned conditidhs of flowermg and seeding, 
seed dispersal, the establishment of seedlings 
(including the phenomenon of ‘dying back’), root 
competition, the inheritance of parental char- 
acters, and water and light relations. Part 1 ends 
with a useful discussion of artificial regeneration 
and tending, and stress is rightly laid on the 
importance of shifting cultivation as a basis for the 
formation of forest plantations. 

Part 2, on sylvioultural systems, by Sir Gerald 
Trevor, following the arrangement and substance 
of Troup’s “Silvicultural Systems”, enumerates 
the various systems developed in Europe, and 
gives examples of the application of these systems 
to Indian forestry. It is of partioular interest to 
note how the systems of Europe have been adapted 
successfully, with suitable modifications, to the 
varying conditions in India. Leaving out of acoount 
the management of bamboo forest, which does not 
concern European forestry, and the rough selection 
fellngs employed as a provisional method of 
working, it may be said that, apart from local 
modifications, there is no Indian system described 
in the book that is radically different from one or 
other of the recognized systems of continental 
Europe. This is ample testimony to the soundness 
of the policy at one time in force of including in 
the training of probationers for the Indian Forest 
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Service a period of practical study in those Euro- 
pean countries in which the standard-sylvicultural 
systems are well exemplified. Some of these systems 
are now so well established in India that they 
furnish examples eqnal to anything to be found in 
Europe: this only serves to emphasize India’s 
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indebtedness to Europe, a fact that is sometimes 
overlooked. 

The style of the book is attractive and the 
illustrations are good, though in some of the titles 
the omission of the locality to which they refer 
detracta somewhat from their interest. _ 


THE HYDROLOGY OF THE UPPER WHITE NILE 


The Nile Basin 

Vol. 5: The Hydrology of the Lake Plateau and 
Bahr El Jebel. By Dr. H. E. Hurst and Dr. 
P. Phillips. (Ministry of Fublic Works, Egypt: 
Physical Department Paper No. 35.) Pp. x14251 + 
103 plates. (Cairo: Ministry of Finance, 1938.) 
P.T. 100. 20s. 


GN 1931 -the Physical Department of the 

Egyptian Government has been issuing at 
intervals the volumes of a publication “The Nile 
Baam”, written by- Drs. H. E. Hurst and P. 
Philips. The earlier volumes have contained 
descriptive matter and statistical records of 
hydrological observations of the Nile and its basin. 
The series has now bean crowned by the volume 
under review, which summarizes and discuases the 
resulta of thirty years’ river survey in the Sudan, 
upon which work Egypt has spent money both 
generously and fruitfully. 

The excellent and numerous maps and diagrams 
that acoompany the text have been reproduced 
by the Survey of Egypt, from which the Physical 
Department has sprung. One is reminded by this 
instance of co-operation of the principle advocated 
before the British Association in 1929 by Brigadier 
E. M. Jack, that the several survey branches of 
any country’s administration should be as closely 
related as possible. 

“The Nile Basin” is a book of a type of which 
unfortunately far too few examples get published. 
Mankind is comparatively well supplied with 
information as to the resources of the heavens 
and the earth itself but, as was noted by Galileo, 
knows little of the freshwater resources of the 
globe. So much is this the case that, when any- 
thing on the subject is reported in a British 
technical journal, the indexer usually is at a loss 
to classify it suitably and places it under some 
such heading as “Water Supply’, that is, distribu- 
tion, whether the resources have been put to use 
or not. In this connexion, reference may be made 
to & recent Stationery Office publication, in which 
on an advertisement page the Surface Water 
Year-book of Great Britain, 1935-36, is placed 
under the, heading of River Pollution and Fisheries. 


The motives of modern Egyptian river-studies 
are the same as those for which the Roda gauge 
at Cairo has been read since A.D. 620, namely, 
irrigation and defence against floods. Without 
entangling the reader deeply in the problems of 
the Egyptian Irrigation Department, the authors 
frequently discuss their data with reference to 
those problems. 

The task of surveying the Upper Nile is a 
formidable one, because of the tangle of lakes, 
channels and swamps in which the river-flow is 
gradually accumulated and through which it 
passes to Malakal. As the result of these physical 
conditions, any scheme for the conservation of the 
river-water in those regions in the intereste of far- 
away Egyptian agriculture brings many factors 
into play. There is, however, a practical limit to 
the amount of survey that can be undertaken. 
Great care and skill have, therefore, to be exercised 
in extracting the maximum of socurate data for 
the testing of the schemes prepared. 

In performing their task, the authors, have, 
however, placed hydrologists as well as river- 
engineers in their debt, not only by furnishing 
well records of the river-system and ite 
behaviour but also by discussing various problems 
and phenomena, such as the time of travel of 
changes of river-level and discharge ; sunspote in 
ralation to the water-levels of Lake Victoria ; 
flow through and water-lossea in swampe; the 
backwater effect of large rivers on one another ; 
and gauge-discharge relationships as observed at 
various points on the Nile. Orthodox forms of 
statistical analysis have been used to an extent 
that is otherwise very rare in studies of this great 
river. 

-Dr. Phillipa’ death unfortunately occurred whilst 
this book was in draft form. Although hydrologista 
must deplore the premature logs of this valued 
worker, they car nevertheleas rejoice as he surely 
would have done that this admirable record of 
the river-survey work of Dr. Hurst, his staff and 
the Egyptian Irrigation Department has now by 
publication been given æ wider audience and 
endowed with permanency. W. ALLARD. 
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SEVENTH INTERNATIONAL GENETICAL CONGRESS 


" [HE chief qualifications demanded of those 

who undertake the organization of an inter- 
national scientific congress in these days would 
seem to be an unwarranteble optimiam and a 
complete disregard for current political events. At 
no time during the last two years has it ever been 
certain that the International Genetical Congreas 
would meet, and now it is indeed surprising that 
it ever met. 

It will be remembered that the Permanent 
International Committee appointed by the Sixth 
Congress at Ithaca in 1932 acoepted the invitation 
of the Russian geneticists to hold the next Congress 
in Moscow in 1937. Difficulties arose, however, 
which made its postponement necessary. Late in 
1937, the International Committed had reason to 
doubt that the Congress could be held in Moscow 
even in 1938, and found it necessary to seek 
invitations from other countries. The committee 
of the Genetical Society of Great Britain was 
informed that if we in this country were prépared 
to take over from the Russians, we should be 
rendering both the science and the International 
Committee a very great service. Being assured 
that it waa quite impossible for the Congress to 
meet in Moscow in 1988, the Genetical Society of 
Great Britain offered, in October 1937, to stage 
it in Great Britain in 1939 This offer was eagerly 
accepted. 

The committee of the Genetical Society formed 
iteelf into an organizing committee and decided 
that the Congress should meet in Edinburgh. 
F A. E. Crew was appointed general secretary. 
Since N. I. Vavilov would have been the president 
of this Congress had it been held in Moscow as 
was intended, and since-we wished to indicate in 
the only manner available to us our great respect 
for him personally and our. ardent:desire for the 
active co-operation of the Russian geneticists in 
the affairs of the Congress, an invitation’ was sent 
to Vavilov asking him to continue in the presidenoy. 

During 1938 and the first half of 1939, the pro- 
gramme of the Congress slowly took shape. At 
_ times the organizing committee had reason to think 

that its wes a hopeless taak; at others it 
was greatly encouraged by the eager co-operation 
extended to them by geneticists from all over the 
world. A programme built up of more than four 
hundred papers of quality was ultimately issued, 
whilst in London, Cambridge and Edinburgh 
preparations for the reception and-entertainment 
of some four hundred foreign guests were com- 
pleted. Yet all the while doubt lurked in the minds 
of all of us. It was obvious to all that the day 


was not far distant when the flickering lampe of 
science would be dimmed, and the only question 
that concerned us was when this day would dawn. 
Should we be permitted to carry this Congress to 
ite successful conclusion before we were required 
to leave the forges of knowledge and use tools that 
we had made, for unworthy and damnable purposes } 
On the morning of August 23 there gathered for 
the first meeting of the Congress some six hundred 
geneticists drawn from fifty-five different countries. 
There could be no grander measure of the devotion 
that men of science give to the science they serve 
than this. They met in days heavy with anxiety, 
to consolidate the ground won by them and their 
colleagues during the last seven years. The Con- 
greas had met, but it lacked a president, for, a 
fortnight previously, information was received that 
no one from the U.8.8.R.° would be attending. 
This was a wound which at the time seemed 
mortal, for it had been hoped that not only would 
Russia supply a president but also that fifty or 
more papers of outstanding quality would be 
presented. However, the vitality of the Congress 
was such that it survived, and for two days into 
its rooms none of the loud murmurings of the out- 
side world entered. Looking back on those days, 
they now seem to have been a dream of what the 
world itself might be were all men reasonable. 
It is true that according to the records there 
were Americans, French, Germans, Poles, and all 
the rest of a great geographical and political 
variety, yet these were divided by no barrier of 
language or of prejudice. They formed one 
harmonious whole, moved by a common purpose, 
to advanoe a science, to serve mankind, to oultivate 
a fellowship. But the murmurings outside grew 
in intensity, and towards the end of the seoond 
day the air became disturbed, and everyone began 
to remember his private responsibilities and duties. 
The first group to be seriously affected was the 
German delegation (34 strong), which received 
advice that it would be desirable for them to think 
of returning home. This advice they resisted until 
it became quite certain that if they delayed longer 
they might encounter very serious difficulties in 
transportation ; and so, most regretfully, and 
bearing with tham the good wishes of their 
colleagues, they bade us farewell. At the same 
time, owing to mobilization of the Dutch army, 
the delegation from the Netherlands (17 strong) 
decided that it was desirable that they also should 
go. From that moment onwards the citizens of 
Edinburgh looked upon the Congress as a trust- 
worthy barometer. Hourly inquiries as to whether 
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or not the Italians, the French and the Poles were 
still with us were received, and Edinburgh was 
comforted when it could be told that the French 
and the Poles were remaining with us, and that 
the Italians had no intention of departing. 

The programme, of oourse, was sadly crippled 
by thie time, and for a while the organizing oom- 
mittee considered the question as to whether or 
not, in the circumstances, it would not be advisable 
to bring the Congreas to an abrupt end. However, 
the Congress itself decided that it should continue. 
There was little else that we could do save to 
indicate, by continuing, that science was worth 
serving even in days like these, and that it, of all 
things, offered the most enduring good to all 
mankind. But the Congress was shortened, for 
Sunday was made a working day. A brave gesture 
this, for it will be remembered that Edinburgh is 
the capital of Sootland. As things turned out, 
this decision was more than justified, for the 
meetings continued to be very well attended right 
to the end, and daily the congressistea sat down to 
mighty repasts. Looking back upon the sessions 
from this short distance, it would seem that not 
one of them was remarkable for the announcament 
of any startling discovery, but that they were 
immensely useful in that, during them, differences 
were bridged and new lines of advance were traced. 

The organizing committee received repeated 
expressions of congratulation for the way in which 
the Congress affairs were conducted. Those who 
congratulated us seemed to be unaware of the 
obvious fact that the quality of a Congress is deter- 
mined not.so much by its organization as by the 
personalities of ita adherents. On this occasion 
we were more than ordinarily fortunate. From 
& great many countries there came strong delega- 
tions bringing contributions of knowledge, of 
friendliness, of charm. It was they who made this 
congress successful. To the Germans, to the 
French, to the Italians and to the Poles we are 
indeed indebted. They came at great personal 
inconvenience to our aid, and they have left behind 
them most happy memories. The coming of an 
American contingent, 130 strong, made the success 
of the Oongreas inevitable., But it is too much to 
expect that the welcome they received would com- 


pensate them for the distress that they endured ` 


when the Congress ended, for then they found 
themselves stranded in Great Britain with no imme- 
diate hope of return to their own. Already at 
least seven of them have been exposed to the 
gravest danger, for these were passengers on the 
Athena and their fate at the moment of writing 
is not known. Some forty others have still to make 
the dangerous passage. 

At the first business meeting of the Congress, 
F. A. E. Crew was- elected to the presidency 


NATURE: 


j 497 
rendered vacant by N. I. Vavilov’s absence. A 
Permanent International Committee, consisting of 
O. L. Huskins (Canada), O. Winge (Denmark), 
Boris Ephrussi (France), Von Wettstein (Germany), 
F. A. E. Crew (Great Britain), A. Ghigi (Italy), 
M. J. Sirks (Netherlands), Otto L. Mohr (Norway), 
G. Dahlberg (Sweden), A. Ernst (Switzerland), 
M. Demerec (United States of America), was 
appointed. This committee later elected F. A. E. 
Crew as its chairman. 

At the second meeting of the Congress it was 
agreed that, in the circumstances, it was quite 
impossible at this particular time for the Inter- 
national Committee seriously to consider invita- 
tions and to decide as to the time and place of 
the next congress. It was intimated that invita- 
tions had beenreceived from Italy and America. The 
International Committee was given authority to 
designate the time and place of the next congress 
at some later date. 

Following a motion brought forward by the 
International Committee, the Oongress decided 
that it should not be regarded as essential or 
necessary for future congresses to publish Proceed- 
ings. This decision was reached because it was 
recognized that, in the past, a number of invitations 
to meet therein had not been received from several 
countries on account of the expenses that are 
associated with the publication of the Proceedings. 
It was recognized that complete autonomy must 
be given to the actual organizing committee of a 
particular congress as to whether or not Proceedings 
of that congress should be published. 

The Oongreas considered the setting up of an 
international committee which would devise a. 
schame whereby animal and plant stocks of 
genetioal importance could be maintained in times 
of emergency. The International Committee was 
asked to consider the matter and set up s committee 
for this purpose. 

During the course of the Congress a group meet- 
ing was arranged for the discussion on the statistical 
requirements of the student of genetics. At the 
end of this meeting the following resolutions were 


(1) That the teaching of statistics should be 
carried out in conjuriction with the teaching of 
practical genetics. 

(2) That elementary statistical methods, in 
particular testa of significance and their validity, 
should be included in the ordinary mathematical 
courses given at secondary schools. 

(8) That the General Secretary of the Seventh 
International Congress of Genetica be requested to 
transmit copies of resolution 2 to any educational 
bodies which he considers may be able to assist in 
its fulfilment. | 

(4) That the genetical societies of countries 
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represented at the Seventh International Congress 
of Genetics be requested to discuss the teaching 
of statistics in relation to genetics and to transmit 
their final resolutions to the next congress. 

In connexion with the Congress, a meeting of 
mouse geneticists was held on August 24 to con- 
sider a set of nomenclature rules drawn up by & 
recently formed Committee on Mouse Genetics 
Nomenclature and to discuss details of a Mouse 
Genetics News Servioo. The director and staff of 
the Roscoe B. Jackson Memorial Laboratory in 
Bar Harbor, Maine, U.S.A., have offered facilities 
for the publication in mimeographed form of the 
Mouse Genetics News. It was suggested that a 
register of stocks and the various pure lines should 
be drawn up; this should end the confusion in 
the naming of pure lines used in various laboratories 
which has arisen during the last few years. Stook 
lista of all the laboratories concerned should be 
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published from time to time. It was farther 
suggested that notice should be given by a lab- 
oratory before any stocks are discontinued ; it has 
happened several times in the past that valuable 
materia! has been irretrievably lost, because every 
laboratory has relied on other places for its 
maintenance. “The News Service should also 
arrange for exchange of stocks, and it is hoped 
that its activities may be extended to rabbits and 
other rodenta. The meeting also discussed the 
establishment of centres, preferably in the United 
States, for the maintenance and safe keeping of 
stocks, particularly of genes (pathological and 
otherwise) which are not purposely kept by the 
fancy. It was urged that this matter should 
receive the immediate consideration of the News 
Service, and that an appeal should be made to 
the Carnegie and Rockefeller Foundations for 
financial assistance. F. A. E, CREW. 


MEASUREMENT IN PSYCHOLOGY* 


- By R. J. BARTLETT 


| aes = ae paragraph of “Psychology Down 
, Prof. ©. Spearman concludes 4 


list p TA facing any who seek to define 
psychology, with the questions: “Do the data 
at ite disposal include what can properly be called 
‘measurements’ ? Is it, or can it ever hope to be, 
or should it aa much as try to be, a systematic 
scjencesat all?” Dr. William Brown, in the 
realm of medical peychology, answers the first 
question in the negative. Forced into metaphysics, 
he writea: “Determinism, although a postulate 
for psychology, cannot be accepted as anything 
proved. In physical science there is empirical 
proof of it to a certain extent through measure- 
ment. By measurement we can prove to a certain 
extent, within certain limita of error, the conser- 
vation of mass, the conservation of energy. . . 
But there is no measurement of that sort possible 
in psychology. . . . The observations of psych- 
ology are primatily qualitative, not quantitative.” 
But the writer of “Essentials of Mental Measure- 
ment” could not leave it there. He added a foot- 
note: “But mental measurement, in a derived 
form, is possible in the domain of mental teste 
and of the peycho-physical methods.” 

The conflict between philosophy and experi- 
mental psychology, thus exemplified, is of long 
standing. Malebranche argued that mental states 


could be distinguished qualitatively, but not 


ke O presene BOO oie E ale 
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quantitatively. Leibniz declared that mathe- 
matical treatment was impossible in peychology 
as it lacked continuous magnitudes. Kant said 
that psychology possessed no mathematical magni- 
tudes for the reason that, “whereas the phenomena 
of matter posseas two variables, space and time, 
those of mind have only the single one, time”. 
For these and many later philosophers psychology 
posseezes neither measurable phenomenon nor the 
means to measure. Still worse! Some physicists 
seem to have reached the same oonolusion. For 
them measurement is impossible in psychology. 
Notwithstanding criticiam from philosophy and 
physics, the word measurement is deeply imbedded 
in the literature of psychology, and of late years 
its use has been greatly on the increase. Experi- 
mental psychology is little more than fifty years 
old. Galton’s “Inquiries into Human Faculty” 
appeared in 1883, Wundt went to Leipzig in 1876, 


Weber died in 1878 and Fechner in 1887. Since 


then an ever-growing body of workers has been 
applying experimental method to psychological 
problems and developing its own methods of 
measurement and mathematical treatment of 
data obtained. Contemplating this work against 
the declaration that measurement is impossible 
in psychology, Prof. Spearman comments: “But 
the path of science is paved with achievements 
of the allegedly unachievable. And in point of 
fact, mathematical treatment is perhaps just the 
region where psychology has made its steadiest 
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and most surprising advances.” My task is to 
attempt a review of experimental psychology 
that will reveal the senses in which the word 
measurement is being used by psychologists. 


PSYCHO-PHYSICAL MEASUREMENTS 


When we turn to actual measurements being 
made in psychological laboratories, we find in use 
metre scales and foot rules, balances and weights, 
chronogcopes and stop watches, resistance boxes, 
galvanometers, photometers and any other meas- 
uring instrument that ancient wisdom or modern 
physics has made available and happens to be of 
service in the task in hand. 

One general group of tasks consists in measuring 
the resulta of bodily activity carried out under 
controlled conditions. Take as an example the 
product of a person’s behaviour when asked to 
draw lines on blank foolacap paper of length 
equal to half the width of the paper. In one 
experiment 2,048 such limes were drawn and 
measured. It is probable that no two lines were 
exactly the same length, and that measurement 
to 001 mm. would have proved this, while 
obscuring a law binding them together. 

Choosing a ooarser unit, we measure to the 
nearest millimetre and find 92 lines of 103 mm. 
length at the modal value of resulta scattered 
from 69 mm. to 185 mm. Relative to the material 
our unit is still fine, so by addition we find the 
numbers of lines that would have fallen into each 
group had we measured with units 2, 3, 4, 5 and 
6 mm. respectively. With increase of the size of 
unit the numbers approximate more and more 
closely to a smooth curve. Further, as we take 
out the figures for measurement with a unit of 
6 mm., we recognize in them an approximation 
to the terms of the binomial expansion (1+1)¥. 
Then, using the slightly smaller unit of 5% mm., 
we obtain a very close approximation to. the 
binomial point curve. For « particular case we 
have established the fact that by suitable choice 
of unit our experimental data fall into groups 
closely approximating to the binomial distri- 
bution of their number, 2048. This is but a 
particular case of a ganeral law. 

The Gaussian continuous function, commonly 
called the normal curve or curve of error, in the 
form 

y = ee ere 

-oym 
gives close approximations to the values of binom- 
ial distributions, and is usually taken to represent 
the law of distribution of the resulta of the bodily 
expression of mental intention. The frequency 


~ with which resulta of this nature are obtained in 
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psychological experiments leads to the conclusion 
that an appreciable scatter is an eesential feature 
of our data, and that, while the old-time physicist 
or chemist can rest satisfied with the mean of two 
determinations, we must make at least fifty before 
we can be reasonably sure of the values of our 
constants. Experimental peychology could have 
made little progress without accepting what Dr. 
Darwin, last year, in his presidential address to 
Section A, called ‘the fuzziness inherent m abeo- 
lutely all facts of the world’’, when he was arguing 
“that the subject of probability ought to play an 
enormously greater part in our mao: 
physical education”. 

Kant reached the conclusion that mind had bab 
one variable—time. Without accepting his con- 
clusion, we can concur in the importance of the 
time factor in mental happenings, and appreciate 
the part played in psychology by the Wheatstone- 
Hipp chronoscope, stop watches and other 
instruments for measuring and recording time 
intervals. Starting from comparatively simple 
beginnings, reaction times of more and more 
complex mental activities were determined, and 
the chronogcope has become for the psychologist 
what the balance is for the chemist. 

It would seem undeniable that intensity is a 
characteristic of sensory experience. When we 
attempt to evaluate this quantitative element in 
sensation we are met with difficulties. First comes 
the fact that the same material object may be 
perceived by sensations that vary greatly in 
intensity. The intensity of experienced sound of 
an express train is as a rule different for a passenger 
comfortably sitting in it and for a would-be 
passenger standing on the platform as it rushos 
through a station. The intensity of the noise of 
a ticking clock sinks below the threshold when 
we are engaged in an absorbing task, but the 
energy output of the clock remains reasonably 
constant. The same source of stimulation ocos- 
sions different intensities of sensation according 
to the subjective attitude of the recipient of the 
energy falling upon the sensory organs. To 
secure consistent resulta it is necessary to control 
the conditions, and in experiments involving 
sensation-intensity this is done by arranging that 
the subject shall give undivided attention to the 
stimuli. The maximal intensity thus obtained 
is accepted as constant for the given stimulus. 

Normally we do not discriminate the intensity 
of the sensation, nor are we interested in the 
particular sensation itself. Our interest may be 
in the pleasure tone of the whole sensation complex, 
as when enjoying music or a glorious bank of 
flowers, but, more often, our interest is in the 
properties of the external objecta that occasion 


the experience. The lightning’s flash, the trumpet’s 
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blare are ominous portents, rather than intense 
sensations. This preoccupation with the things 
‘of the external world has given us acience but 
makes introspective analysis of experience difficult. 
It endows sound, light and matter with ‘intensity’ 
which we proceed to measure with acoumeters, 
photometers and a balance. For the psychologist, 
however, these measurements are only of interest 
so far as they may help to throw light on the 
problems of sensory experience. 

Early in the life of experimental psychology 
the smallest change in the stimulus value that 
could be appreciated in sensation became the sub- 
ject of inquiry and, for the determination of this 
difference threshold, difference limen, least per- 
ceptible difference or just noticeable difference, 
the peycho-physical methods were developed and 
gave to psychology a technique the wide service- 
ability of which does not even yet seem to be fully 
appreciated. 

(Mr. Bartlett here discussed the Weber ratio | 


PHYSIOLOGICAL INVESTIGATION 


Another branch of experimental psychology 
busies itself with the physiological concomitants 
of emotional experience. On a smoked drum 
record of  subject’s breathing, measurement can 
be made of frequency and amplitude, and changes 
therein can be oompared with introspection 
records to find out their meaning. The inspiration- 
expiration ratio, with varying emotional states, 
shows marked variations from the average value, 
rising to as much as three times that value in 
‘amazement’ and sinking to about half the value 
under the sense of guilt or shame awakened by 
conscious misrepresentation or wilful falsehood. 
These changes in the ratio of inspiration to expira- 
tion are acoompanied by marked changes in fre- 
quency, amplitude and form, which result in 
characteristic curves that the eye can read and 
interpret without recourse to the millimetre scale 
and time record. The whole profile, rather than 


its analysis, is diagnostic. 


INTELLIGENCE TESTS 


An entirely different method of measurement 
had by 1920 reached the stage where it could not 
be ignored. Intelligence tests were being widely 
used, and the Board of Education set up a oon- 
sultative committee to report “on psychological 
testa of educable capacity and their possible use 
in the public system of education’. The report 
appeared in 1924, and the principal findings of 
the committee were: “That up to the present 
the only kinds of psychological testa of educable 


capacity that have beon sufficiently developed to 
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be of much service in schools for the purpose of 
diagnosing and assessing such capacity are testa 
of ‘intelligence’, standardized scholastic testa, and 
to a leas extent vocational teste”. Let us consider 
the first of these. 

The foundations of the method are laid in 
Binet’s happy thought of ‘mental age’ and Spear- 
man’s application of methods of correlation to 
psychological data. Prior to Binet’s work, testing 
had been confined almost entirely to testa of 
sensory discrimination. Spearman proceeded to 
calculate correlation coefficients between the resulta 
of such testa and estimates of intellectual ability. 
Binet, ‘instead of measuring the intensity of 
simple faculties’, set out by testa “manifold and 
heterogeneous . . . [to] measure acts of adapta- 
tion . . . to determine how many years an 
individual is advanced or retarded’’. His measure 
is a time measure based on the normal develop- 
ment of intellectual ability. Originally his “mani- 
fold and heterogeneous” tests were 54 in number, 
used for the diagnosis of mental deficiency. This 
number has steadily increased until, in the New 
Revision of the Stanford-Binet Scale, issued by 
Terman and Merrill in 1937, there are two sete of 
120 testa each, covering mental ages from 2 years 
to 22 years 10 months and providing for Intelligence 
Quotient values up to 170 for children and up to 
162 for adults. 

By correlation methods, : Spearman compared. 
the resulta of tests of sensory discrimination and 
estimates of intellectual ability, inaugurating a 
new phase of mathematical activity in peychology, 
in which, again, the tasks led to new methods. 
The correlation between two seta of measurements 
or rankings is a measure of the extent to which 
the sete of figares agree, and this agreement would 
seem to be due to a common factor in the abilities 
measured. It follows that “when any pair of 
abilities are to any extent correlated with each 
other, to this extent they can be regarded as depend- 
ing upon a common factor. . . Otherwise ex- 
pressed, each of the abilities may be taken to 
involve two factors, the one common to both, 
the other specific to that ability alone”. Extending 
this thought to more than two abilities, Spearman 
developed his theory of two factors, and evolved 
various criteria for establishing the existence of 
the relations that fit the theory, culminating with 
the tetrad equation, T4es%r—y — Thpee = Ô, and ite 
probable error. 


VOCATIONAL ‘TESTS 


The Educable Capacity Report of 1924 gave 
limited approval to vocational tests, but concluded 
that “the range of such teste [was] not yet sufficient 
for any recommendation’. The Medical Research 
Council, through the Industrial Fatigue Research 
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it may suffer a little by comparison with its pre- 
decessor, which dealt with a more determinate theme. 
Perhaps, too, it was unfortunate that tho first yolume, 
concerned largely with philosophical generalities, was 
issued in 1906, and the second volume some two years 
later ; for the latter bore chief witness to the solidity 


of the inductive treatment on which the author 


relied. In “Early Beliefs and their Social Influence” 
(1932), various essays occur that throw further light 
on his views about ethics, as also about religion, 
towards which he adopted a frankly agnostio attitude. 

His latest views on this subject are to be found in 
“Christianity and Morals” (1939), a considerable work 
fall of interesting material. 

` It remains only to say something about Wester- 
marck’s studies of the social institutions of Moroooo, 
which country from 1898 onwards he had resalved 
to makb his special field of first-hand investigation. 
Such works as “Marriage Ceremonies in Morocco” 
(1914), wherein he deals largely with the magical 
side of marriage ritual, a subject which his “History” 
had passed by, or ‘Ritual and Belief in Morocco” 
(1928), not to mention various minor writings, dis- 
play his infinite capacity for collecting facts, oon- 
joined with the analytic power that oan reduce an 
“apparently chaotic material to a lucid order. Indeed, 
Westermarck the ethnographer would bear a most 
distinguished name were it not that+ Westermarck 
the ethnologist had to some extent eclipsed himself. 
Finland may well be proud of having produced such 
Pg sey Pa ete Seem pees A 

j R. R. MABErTT. 
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Prof. M. B. Krol 
HE death occurred on August 6 of Prof. 


Mikhail Borisovich Krol, the eminsnot neuro-- 
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pathologist and director of the clinic for nervous 
disorders of the All-Union Institute of Experimental 
Medicine and of the Second Moscow Medical Institute. 

Prof. Krol was born in 1879. He graduated from 
the medical faculty of the University of Moscow in 
1901 and at first worked as assistant in the clinic 
for disorders of the higher nervous activities for women 
in Moscow under the direction of Prof. Minor, and 
in a number of clinica and laboratories in western 
Europe. In 1921 he took an active part in the 
foundation of the Belorussian University and of 
the medical faculty in Minak. In 1924 he occupied 
the chair for nervous disorders in the Belorussian 
University, and was elected dean of the University. 
In 1981 he was elected a member of the Belorussian 
Academy of Sciences, and in 1939 becams a member- 
correspondent of the Academy of Sciences of the 


‘US.8.R. 


In 1932, Prof.. Krol was appointed director of the 
chair of nervous disorders in the Second Moscow 
Medical Institute and director of the alinic for 
nervous disordèrs of the Institute of Higher Nervous 
Activities, now the All-Union Institute of Experi- 
mental Medicine. During 1934-38 he was chief 
physician of the Kremlin Hospital in Moscow. In 
1985 he headed the Soviet delegation to the second 
International Neurological Congress in London. From 
June 1988, Prof. Krol directed the clinical section 
of the Institute of i tal Medicine. He was 
the author of more hundred scientifle works 
in Russian and other’ among which are 
several monographs of first importance. He was 
president of the Moscow and All-Union societies of 
neuropethologista and peychiatrista. He was vice- 
president of the Medical Council of the Soviet Union, 
and editor of the ae Soviet Neuropathology and 


Psyohtairy. 


NEWS AND VIEWS 


A.R.P. for Animals 
Tua Royal Society for the Prevention of Cruelty 


to Animals has issued a very useful booklet on. 


“Animals and Air Raids” containing the A.R.P. for 
animals drawn up by its veterinary experta, and the 
demand has been so great that a second edition was 
immediately required. In addition to the usual 
veterinary treatments for burns, injuries, and gas 
contamination, described in a manner convenient 
for animal-owners at a time when only a limited 
number of veterinary surgeons will be available, 
there are some well thought-out practical hinta in 
these difficult problams. It is stated that there are 
in Greater London approximately 40,000 horses, 
_ 9,000 cattle, 6,000 sheep, 18,000 pigs, 400,000 dogas, 
1,500,000 cata; that there are some 200,000 working 
horses in England and Walesa and in addition 
1,004,686 agricultural horses. For horses on the 
streets, & halter and 12-ft. lead is advised to control 
, the horse while unharneesing and then securing it at 


< 


a spot away from falling masonry; the nosebag 
should be put on to keep it calm. For small dogs 
and domestic animals, a gas-proof air-tight box with 
an opening covered by a blanket dipped in a saturated 
solution of chloride of lime or permanganate of potash 
is recommended, and a similar device against gas is 
recommended for adapting stables, shippons and byres. 


Toe Government anti-gas ointment No. 1 is 
among the treatments recommended for rhustard gas 
contamination of animals, and anti-gas ointment No. 
2 can be ameared on vulnerable parta of a horse, as 
the legs below the knee and hock jointa, when it has 
to be led through streets that may stall be con- 
taminated. The former, a powerful irritant, is 
composed of equal parts of stabilized bleaching 
powder and vaseline, the latter of chloramine T in 
a vanishing-cream base, but it is not stable. Both 
ointmenta are only for brief treatment. Petrol swabs 
or chloride of lime paste with frequent washes of 
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soapy water are also recommended for contact with 
mustard gas that has not done serious injury, and 
hot water, soap and soda scrubbing for lewisite 
_ contact if blisters have not developed. The dif- 
culties of providing for cata and birds, or of devising 
a gas mask for any animal, are stated to be bon- 
siderable. Research is contanuing in this work. 


Royal Botanic Gardens, Kew 

Ir has been reluctantly decided to close the Royal 
Botanic Gardens, Kew, for the present owing to the 
impossibility of providing adequate air raid shelters 
in-the Gardens. It will be readily understood that 
should an air raid occur and the Gardens were at all 
crowded, with visitors, grave risks might be incurred. 
Not only would there be difficulty in evacuating the 
public before the gates were closed, but there would 
also be the practical impossibility of their being able 
to find sufficient shelter outaide or means of transport 
to their homes. Even were it possible to provide air 
raid shelters, owing to the large extent of the Gardens 
and the six different means of entrance, the public 
would scarcely be likely to discover the shelters, how- 
ever well labelled, at a critical moment, unless a 
large staff of wardens was available. Since so many 
of the staff have had to be detailed for guarding the 
Herbarium and other vulnerable spots in the Gardens, 
as well as the employees, there is no one who could 
be detailed to look after a large body of visitors. 
Adequate stepe, it is hoped, have been taken to safe- 
guard the collections in the Herbarium, the museums, 
eto., and work is proceeding so far ag possible on 
normal lines. 


The Toll of Accidents 


Ta» Inter-Departmental Committee on the Re- 
habilitation of Persons Injured by Accidents has 
issued ite final report (H.M. Stationery Office. 3s. 6d. 
net). The report refers to the loss to the community 
resultang from injuries by all alaases of accidents as 
being ‘‘enormous’’, and the cost must run into many 
millions of pounds annually. Fractures in particular 
are dealt with, and the Committee recommends in: 
the first instance concentration on the provision of 
fracture services, and concludes that the treatment 
of fractures oan be satisfactorily carried out only in 
specially organized hospital departments. Some 
15 per cent of all fractures are due to road traffic, 
and 29 per cent to industrial, accidenta, and the 
Committee recommends a revision of the Road 
Traffic Act whereby the limits rmposed on the 
amounts recoverable for the treatment of road 
aocidents may be abolished. The Committee considers 
that every hospital with a medical school should have 
an organized fracture service, and that a period of 
trainmg in a fracture department should be an 
obligatory part of medical students’ training. Ques- 
tions of organization and finance of fracture services 
are considered, and under the Workmen’s Compensa- 
tion Acta it is recommended, with certain reservations, 
that so long as the patient requires treatment by the 
fracture service be should continue to receive com- 
pensation as for total incapacity. 
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New Laboratory for Virus Research 


Tue Squibb Biological Laboratories, New Bruns- 
wick, New Jersey, have established a new laboratory 
for the study of filterable virus diseases. Dr. Ray- 
mond C. Parker, biologist of the Rockefeller Institute 
for Medical Research, has been appointed head of 
the laboratory, which will operate as a unit of the 
Biological Division of E. R. Squibb and Sons. The 
new building is a continuation of a programme of: 
expansion which began in 1988 with the dedication 
to pure science of the 750,000-dollar laboratory of 
the Squibb Institute for Medical Research. Among 
the common diseases caused by filterable viruses are 
smallpox, rabies, equine encephalitis, measles, chicken 
pox, poliomyelitis, and the common cold. No specific 
product for the prevention of four of these diseasee-— 
the common cold, poliomyelitis, chicken pox, and 
measles—is yet available. 


Tum new virus laboratory, which was opened 
during a tour of the Squibb Institute and the 
Biological Laboratories on September 6-7, is 
housed in a specially constructed building, and 
i8 equipped for work with chick embryos and 
tissue culture, two of the techniques for work in, 
this fleld. The actual working quarters consist of 
a large general laboratory equipped with every 
facility for chemical and histological work, a general 
preparation room for washing, drying, packing, and 
storing the various materials that are used, two 
special culture and operating rooms provided with 
filtered ventilation, a spacious incubator room, an 
animal preparation room, a bleeding room, and ample 
animal The arrangement of the rooms is 


quarters. 
‘guch that the air of the culture suite proper 18 pro- 


tected at all tumes from the air of the general labora- 
tory and office quarters on one side, and of the animal 
rooms on the other. It is also possible for visitors 
to observe every step of the work in progress without 


entering any of the varioua rooms of the culture 
surte. - 


Experimentation and Disease 


Tas thirteenth Stephen Paget Memonal Lecture 
was delivered st the annual general meeting of the 
Research Defence Society on June 13 by Sw Edward 
Mellanby, who took as hia subject “The Expermental 
Method in the Conquest of Disease” (The Fight 
agamst Disease, 27, Nos. 2 and 3), After a tribute to 
the memory of Stephen Paget, Sir Edward referred 
to the exhibition in an anti-vivisection office window 
of models of dogs suffering from rickets (incidentally, 
modela of his own experimental animals), and re- 
marked that it is difficult now to find throughout 
Great Britain children suffering from the same kind of 
deformity. Sir Edward Mellanby then proceeded to 
give instances in which the experimental method had 
solved the nature and causation of various diseases. 
In the case of facial paralysis (‘Bell’s palsy’), in 1844 
Bell surmised on anatomical grounds that this form 
of paralysis was caused by paralysis of the facial 
nerve, and demonstrated the truth of this surmise 
experimentally by cutting the facial nerve in an . 
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animal and producing the condition, thus solving 
an age-old problem. The experimental work on the 
elucidation of the nature of ricketa and scurvy as 
being due to vitamin deficiency, on the discovery of 
drugs curative for streptococcal infections, such as 
puerperal fever and pneumonia, and on the nature 
of cancer, were described. Finally, Sir Edward 
pointed out both the importance and the limita of 
clinical observation, and discusped some of the 
criticiams and failures of the experimental method. 


Early Cultural Relations in Central America 

AMONG communications dealing with the archso- 
logy of Central America presented to the Twenty- 
seventh International Congreas of Americanists, 
which met in Mexico City on August 5-15 (see 
Natrunnm, Aug. 19, p. 819), there were several, it 
would appear from a preliminary report issued by 
Science Service of Washington, which brought for- 
ward suggestions and advanced conclusions of con- 
siderable interest in reference to the cultural rela- 
tions of, and cultural succeasions among, the early 
inhabitants of Mexico and the adjacent regions. Dr. 
Alfonso Caso, president of the Congress, for example, 
in desoribmg the results of his excavations on Monte 
Alban, not only argued for the common origin of 
the culture of that site with that of the not far distant 
ruined city of Mitla on the evidence of architectural 
affinities, but also put forward the concluaion that 
three stages of development are to be distinguished, 
which can be linked respectively with the Archaic 
culture of Mexico, dating from before the Christian 
era, the Toltec of Teotihuacan, and the Artec. 
Further, Dr. A. V. Kidder, reporting on his excava- 
tions in pit-tombe near Guatemala city, assigns their 
builders to a period corresponding with the middle 
period at Monte Alban, or when the great Tolteo 
civilization of central Mexico was approaching its 
decline. It would appear that the pottery from the 
Guatemalan pit-tombs provides a key which links 
the tomb builders with other early cultures of tropical 
central America. Some hght was also thrown on the 
development of agriculture among the early peoples 
by Dr. Pablo Martínez del Rio, who advanced the 
theory that agriculture may have had a more rapid 
rise in the New World than in the Old, on the ground 
that differences in methods of seed selection and 
cultivation speeded up resulte for the Indian farmer, 
so that it was not necessary to postulate, as some 
botanists have done, an extremely long period of 
development. 


Electrical Development in Iraq 

Ix & paper communicated to the Electrical Review 
of August 18 by W. H. Peters of Baghdad, a review 
18 given of the post-War development of Iraq. Both 
Baghdad, the capital city, and Basra, its modern 
seaport, were left elect -oity systems installed by the 
British Army during the occupation. Being war 
products, they were limited in oapacity and of 
antiquated design. During the past fifteen years 
these supply undertakings have been transferred to 
concessionaries or to the Government. The most 
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provincial of, the centre towns have shown initiative 
in the promotion of schemes for small plants primarily 
to serve the requirements of the administrative 
authorities for fans and for street lighting. The 
largest supply undertaking is that in the capital oity, 
Baghdad, the population of which is about 250,000. 
It is directed by the Baghdad Light and Power Co., 
which is registered in the United Kingdom. It is 
the only supply station left which is of foreign 
ownership. The mam thoroughfares of the aity are 
copiously lighted, the load exceeding 300,000 watta. 
The port of Basra set up an efficient power station 
five years ago and the sale of energy in the port and 
the municipal aree which it supplies has exceeded 
all expectations. The rate at which it sella power 
is 44d. per unit for lighting and 24d. per unit for 
domestic power. 


WrrnHin a year the "Iraqi State Railway will be 
finally completed to the northern city of Mosul and 
will permit of railroad goods traffic both westwards 
to Syria and southwards to Basra passing en route 
ee ee 

need once fulfilled is ahnost certain to 
aa the import and export trade of Mosul, thereby 
increasing its prosperity. Until three years ago all 
the Diesel power stations were rum by plant entirely 
of British origin, but recently German plant has made 
considerable headway. Iraq's exports of oil and 
agricultural progress show a very satisfactory increase 
year by year and these contribute to increased 
national weelth and a higher standard of living. 
This increase in the standard of living is not confined 
to the property owners and married classes, but is 
apparent abnost everywhere. It is noteworthy that 
Britain has hitherto enjoyed no commercial privi- 
leges in Iraq. 


Coal Utilization by Electricity 

AOOOBDING to the Elecirical Review of September 1, 
Mr. M. Anderson, the director of the Coal Utilisation 
Council, estimated that to keep the public properly 
warm would necessitate the consumption of eight 
million more tons of coal per annum. To raise the 
standard of ‘heat comfort’ was one of the principal 
airs of the plan of campaign outlined at the last 
National Coel Convention. Since the success of the 
campaign would depend largely upon the develop- 
ment of the domestic and industrial demand for 
electric power and especially . thst used for ‘space 
heating’, convenience rather than necessity would be 
the controlling influence in regulating the demand 
for coal for power. Mr. Anderson referred to several 
other methods of increasing the coal output to com- 
pensate for the falling off in the direct demand for 
coal owing to the increasing use of electric power 
and heating in many trades. ‘Trolley buses, also, 
although they have greatly diminished the demand 
for electric tramways and in spite of the competition 
of oil-engine buses, have probebly increased the total 
demand for electric power from the public maing and 
consequently for coal. Trolley-buses move faster and 
give ẹ much better service than almost any other 
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vehicles. In many ways the mterests of coal and ita 
derivative electricity appear to be much the same. 
The demand by electric power stations on the collieries 
for ‘slacks’, ‘duff’ and rough ‘smalls’ now exceeds 
ee supply, although coal-breaking and crushing plant 
has been installed at a number of collieries. This 
would naturally add to the cost of production. 


Water-cooled Lamps for Television 

A smaious difficulty in television studios is the 
neceeaity of providing about double the light required 
by an ordinary cinema studio without subjecting 
the occupants and contents to intolerable heat. This 
difficulty has been largely overcome by the General 
Electric Co. of America at the television station at 
Schenectady, New York, by the use of a battery of 


four water-cooled quartz mercury arc unite, containing 
twelve argon-filled lampe having a light output 
equivalent to that provided’ by nearly 30,000 watts 
of incandescent light, but they give off practically 
no appreciable amount of heat. According to the 
Rlectrical Review of August 25, the lampes are about 
the size of & cigarette and have an exterior of quartz. 
Surrounding the tube is another quarts jacket 
through which water passes at the rate of three quarta 
a minute, dispersing about 90 per cent of the heat 
generated. The twelve 1,000-watt lampe used have 
a total hght output of about 800 thousand lumens, 
while the sams wattage of incandescent lamps would 
provide only 380 thousand lumens. The possibility of 
& burn from incandescent lamps, caused by the infra- 
red radiation, greatly inconveniences performers 
who appear before the television camera. In the case 
of the new lamps, more than 90 per cent of the 
infra-red radiation is absorbed by the circulating 
water. The coolmg system of the lampe is equipped 
with a preasure-operated switch and magnetic valve, 
since the water in the jacket must be moving before 
the lamp is lighted and because the lamp must be 
turned off automatically in the event of failure or 
reduction of the water supply. During operation a 
preasare of more than 1,000 Ib. per sq. in. is developed 
within the quartz jacket. 


Railway Electrification at Home and Abroad 


Avrnouas the date of opening of the electrmfied 
route between Manchester and Sheffield has not yet 
been fixed, -orders have been placed for seventy 
electric locomotives. This follows on the orders for 
eight multiple-unit trains between Manchester and 
Gloasop. During the last two months a number of 
new electric services in Kent have been opened. 
According to the Beama Journal of August, the 
Southern Railway now possesses 3,189 electrically 
operated. passenger vehicles, of which 603 cars have 
equipment demgned for a maximum speed of 75 
miles per hour and the remaindér of 80 m.p.h. These 
speeds appear slow when compared with the rated 
speeds of Continental expresses. It must be remem- 
bered that the Southern Railway undertaking is 6 
huge suburban network, in which high average 
speed is of the greatest importance. The problem of 
the London—Brighton railway is very different from 
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that of the line joming Milan and Brescia. For the 
latter route an electric locomotive with a commercial 
speed of 04 m.p.h. has just been designed. In pre- 
paration for the forthcoming electrified lmk between 
Berlin and Munich, the German State Railways 
have accepted a locomotive with an ordinary speed 
of 112 n.p.h. and a possible maximum of 140 m.p.h. 
The use of locomotives of this type will. it is believed, 
reduce the journey time between Berlin and Munich 
from eight to five and a half hours. 


Health of the Army in India during 1937 

Sratistios of the health of the British and Indian 
troops in India are contained in the recently issued 
“Annual Report of the Public Health Commissioner 
with the Government of India for 1937”, 2 (Govern- 
ment of India Press, New Delhi. Re. 2-6, or 4s.). 
The year 1937 was, from the health aspect, a good 
year for both British and Indian troops. There 
was a reduction in hospital admissions among both 
groups as compared with 1936 (also a good year) of 
14°38 per 1,000 of strength among British troops, 
and 37-0 among Indian troops. Although the 
admission ratio appears to be on the downward trend, 
conditions cannot be considered satisfactory accord- 
ing to modern health standards so long as 568 out 
of every 1,000 British soldiers and 390 out of every 
1,000 Indian soldiers are admitted to hospital during 
the course of a year. Compared with the troope in 
the United Kingdom, the hospital admission ratio in 
India is almost exactly double. The reasons are 
partly climatic, and partly due to the more primitive 
methods of sanitation, both in the army and among 
the civil populations in contact with it. There has 
been, however, è reduction in incidence of such 
diseases as malaria and the enteric groups of fevers. 
A new synthetic drug named ‘Certuna’ bas given 
promising resulta in the treatment of sub-tertian 
malaria. Information ia given of the work being 
done to supply pure water to the stations, on con- 
servancy systems, and on the pis control of 
milk and foods. 


Work of Indian Medical Institutes 

Tue reports of the Haffkine Institute for 1938 
and of the Pasteur Institute of India, Kasauli, for 
1937, have reached us. The Haffline Institute is 
the centre for the preparation of Haffkine’s preventive 
plague vaccine, of which 1,137,086 doses were issued 
during the year. Some trials of the Institute’s anti- 
plague serum were made in a small outbreak of 
plague, with a mortality of about 26 per cent, com- 
pared with a mortality of about 63 per cent with 
other non-specific treatments. Two of the sul- 
phanilamide drugs, Prontoml and M. and B. 693, so 
valuable in streptococcal infections, were tried in 
plague but showed little or no curative power. A 
number of research studies on plague vaccine and 
serum, anti-malaria drugs, human and rat leprosy, 
fleas, and other subjects are summarized. At the 
Kasauli Pasteur Institute, anti-rabic treatment is 
carried out. The total number of patienta attending 
the Institute and ita centres was 28,076, of whom 
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20,986 received. the full course of anti-rabic treat- 
ment, with a mortality of 0-45 per cent. The vaccine 
employed was a carbolized 5 per cent emulsion. of 
brain of sheep inoculated with Paris fixed virus. The 
deaths from rabies"registered ‘in 1987 in the Punjab 
' and the United Provimoes numbered 488. 


Cosmic Data 


Two valuable summaries of the data at present 
available as to the motion of the galactic system 
among the nebula and as to the sources of stellar 
energy are contributed by Dr. E. Hubble, of the 
Mount Wilson Obeervatory, Pasadena, and by Prof. 
H. N. Russell, director of the Princeton University 
Observatory respectively, to the August issue of the 
Journal of the Franklin Institiute. With reepect to the 


extragalactic nebulm taken as frame of reference, the . 


galactic system is moving with a speed of the order 
of 100-200 kilometres per second in the direction of 
the northern galactic latitades. The sun is rotating 
about the centre of the galaxy with a speed of the 
order of 275 kilometres per second in the galactic 
direction latitude 0°, longitude 55°. The resultant 
is @ speed of the order 800 kilometres per second 
in the direction latitude 85° north, longitude 55°. 
After pointing out that the reactiona which provide 
the stara with their energy must be acoompanied 
by a loss of mass, Prof. Russell summarixes the 
recent work of Prof. H. A. Bethe, of Cornell Univer- 
sity, on the six steps by which the impact of four 
protons, that is, hydrogen stoms, on a carbon atom 
which acts as a catalyst lead to the production of a 
belium atom. Owing to the diminution of mase 
involved in the conversion, the process is capable of 
supplying the sun’s energy if ita temperature is of 
the order 18-21 million degrees centigrade, that of 
Sirius at.22 million and that of y Cygni at 30 million, 
all of which temperatures are in agreament with 
astrophysical observations. 


The National Central Library 

Tua twenty-third annual report of the Executive 
Committee of the National Central Library refera to 
the way m which development has been hampered 
by the absence of sufficient funds. The only depart- 
ment which is able to provide anything like an 
adequate service is the Bureau of American Biblio- 
graphy, recently established with the aid of a generous 
grant from the Rockefeller Foundation. The two main 
sources of income have been, as in previous years, 
the granta of £5,000 from the Treasury and £4,000 
from the Carnegie United Kingdom Trust. Of the 
10,825 volumes added to the library, 7,208 were 
preadnted; 46,715 books were issued to libraries 
and 11,968 to adult classes. The total number of 
outlier libraries is 185, consisting of 118 special 
libraries, 19 London borough libraries and 8 urban 
libraries, a stock of 4,201,000 volumes, 
from which 11,361 books were lent during the year. 
The regional library systems now cover the whole 
of England and Wales, embracing 479 libraries. 
During the year, 50,081 books were lent by librarics 
in regional systems to other libraries in their own 
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system, and in addition 7,104 books were lent to 
libraries outaide their own regional area through the 
National Central Library. ‘Of the 3,588 books lent 
to university libraries, 1,846 were supplied by the 
National Oentral Library and its outliers, 1,536 by 
other university libraries, and 156 by foreign libraries. 
As against 508 books lent to libraries in 24 foreign 
countries, libraries in 16 foreign countries lent 283 
books to libraries m the British Isles. 


Data of Seismology 
VALUABLE seismological data have just been received 
from India (Government of India, Meteorological 
Department, Seiamological Bulletin, July—Sept. 1988). 
This publication contains readings of the seismograms 


` received- at the observatories of Agra, Bombay, 


Calcutta, Colombo, Dehra Dun, Hyderabad and 
Kodaikanal, together with non-instrumental reports. 

i from the Indian observatories are par- 
ticularly important for the determination of the 
epicentres of earthquakes removed from North 
America, Europe and Japan, where the majority of 
the earth’s seismological stations are situated. The 
non-instrumental reports indicate the occurrence of 
four local shocks in July, seven in August and six in 
September, some of which were followed by after- 
shocks. Silchar, Lahore and Kalat each reported 
shocks on two separate occasions. 


Earthquakes during June 1939 

ACCORDING to the Central Seismological Bureau 
at Strasbourg, 182 earthquakes were registered by 
seismographs or felt by people during June 1939. The 
most on any one day was ten on June 4, and the 
least on any one day was one on June 25. Undoubt- 
edly the strongest shock during June was that of 
June 22 on the Gold Coast, having an epicentre 
provisionally calculated to be 5-7° N., 0:7° W. The 
next three in intensity were June 18, felt scale 7 
(Roesi-Forel) at Costa Rica, June 5 with epicentre 
in the Atlantic west of the Azores, and June 8 with 
possible deep focus (130 km.) in the Islands of 
Samoa. Other shocks for which provisional epicentres 
could be obtained were June 3, Tananarive (scale 2) ; 
June 4, north-west Australia and Arizona; June 6,, 
Algeria ; June 12, Porto Rico; June 28, near Apia ; 
June 24, two in California; June 27, Philippines ; 
and June 29, Vrancea. During June the Fort de 
France station registered eight local tremors. 


New Fellows in Pure Research at Mellon Institute 
? Dr. R. 8. Tipson and Dr. Warner Carlson have 


. been appointed fellows in the Department of Research 


in Pure Chemistry in the Mellon Institute. Dr. 
Tipson was born in Derbyshire in 1906. He was 
awarded the degree of B.Sc. of the University of 
Birmingham in 1927 and then engaged in research 
on the carbohydrates under Prof. W. N. Haworth. 
Later he conducted an investigation, for the British 
Empire Oancer Campaign, on the preparation of 
tobacco tar and determination of its constituents. 
In 1929 he was appointed to a research fellowship 
in the department of industrial and cellulose chem- 
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istry, MoGill University, Montreal, Canada, where, 
in collaboration with Prof. Harold Hibbert, he 
examined the structure of certain bacterial poly- 
saccharides. He went to the United States in 1980 
to become a research sasistant to Dr. P. A. Levene 
on the staff of the Rockefeller Institute for Medical 
Research, New York, and in 1926 was promoted to 
the position of research associate. Dr. Oarleon was 
born in Lincoln, Nebraska, in 1918. He pursued his 
early professional education at the University of 
Nebraska, from which he obtained the degree of B.S. 
in chemistry in 1938 and the degree of M.S. in the 
same fleld in 1935. A little more than a year was 
spent at the Iowa State College in biophysical chem: 
istry, after which he transferred to the Ohio State 
University. At the latter institution he held a 
research fellowship in the Industrial Research 
Foundation, receiving the degree of Ph.D. in March 
1939 with a thesis entitled ‘Physiological Studies on 
the Synthesis of Dextran by Bacteria of the Genus 
Leuconostoo’’. 


Mathematical Tables 

Toa Works Progreas Administration of the City of 
New York ia undertaking extensive computation of 
mathematical tables. The work is sponsored by Dr. 
L. J. Briggs, director of the National Bureau of 
Standards, and is intended to give employment to 
clerical workers in New York. Several:tables, in- 
cluding Bessel functions for complex argumenta, 
exponential and trigonometric integrals, and the 
error function are completed or in active progress. 


Of the tables under consideration, the most note- . 


worthy is a table of elliptic functions for complex 
arguments so designed as to cover a period parallelo- 
gram m each case. 


Recent, Sunspots 

Two very large groupe of sunspota have recently 
appeared. The first of theee was a big single spot 
-with companions increasing in size; the second 
group comprised a complex stream. Positions and 
areas are as follows: 


” Date on disk Ceniza reei an Latitude Waxtmum 
pase ` ares 

Aug. 7 Bepi. 10 188 8000 

a ae iy 6. BORIS 15°8 $500 


The areas are corrected for foreshortening and are 
expreamed in millionths of the sun’s visible hemisphere. 
An extensive bright eruption associated with the 
second group was observed at Greenwich on Bep- 


tember 8 from Ilh. 85m. until about 12h. 80m., the 


maximum being at 11h. 48m. U.T. 


Announcements 

THE printed addresses prepared in connexion with 
the Dundee meeting of the British Association, 
which include the presidential address by Sir Albert 
Seward, the’ addresses of sectional presidenta, the 
first British and American Association Lecture, by 
Dr. Isaiah Bowman, on ‘Science and Social Pioneer- 
ing”, and Sir Richard Gregory’s address as chairman 
of the~Division for the Social and International 
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Relations of Bcience entitled “Contacts of Religion 
and Scalence”’, can be obtained, temporarily, from 
the Britash Association, Down House, Downe, 
Farnborough, Kent, price 8d. each. 


Ow1ne to the outbreak of war, it has been necessary 
to postpone indefinitely the general discussion 
arranged by the Faraday Society on “The Electric 
Double Layer”, which was to have bean held Sep- 
tember 25-27. It is at present hoped to publish 
the papers in an early issue of the Transactions. 


Tea National Emergency Blood ‘Transfusion 
Service -announces that registered blood donors in 
London and Greater London will be notified when 
they are required, and until then they need take no 
action. Donors having group O blood will be called 
upon first for blood to be stored for national use. 


Tas Joint Tuberculosis Council will hold a course 
in radiology at Shire Hall, Castle. Hill, Cambridge, 
during September 20-22. A course in the diagnosis 
and treatment of pulmonary tuberculosis will be 
held at the Tuberculosis Offloe, 352 Oxford Street, 
Manchester, during October 10-14. Further informea- 
tion can be obtained from Dr. J. B. McDougall, 
Preston Hall, near Maidstone. 


Pror. AtpReonT Sonmipt of Frankfort-on-Main 
and Prof. Johannes Stark, of the Physikalisch- 
Technischen Reichsanstalt, Barlin-Oharlottenburg, 
have been awarded the Goethe Medal for Art and 
Science, and Dr. Karl Frik, director of the Werner 
Siemens Institute for Radiology in the Robert Koch 
Hospital in Berlin, has been awarded the Rieder 
Medal by the German Röntgen Society. 


De. Gaoras W. OConnur, professor of anatomy, 
University of Rochester School of Medicine, New 
York, has been appomted editor of the American 
Journal of Anaiomy in succeasion to the late Dr. 
Charles R. Stockard. 


Tue issue of the Medical Journal of Australia for 
July 1 is a silver jubilee number containing articles 
on the progress of medicine, surgery, preventive 
medicine and medical journalism during the last 
twenty-five years. 


Am institute for research in rural hygiene has 
recently been set up in a farmhouse at Lichtenstein 
in Bavaria, the birthplace of Max von Pettenkofer, 
the founder of experimental hygiene in Germany. 


THs seventh International Congress on Rheuma- 
tiam will be hold in New York, Philadelphia and Boe- 
ton during Jime l-10, 1940. Further information 
can be obtained from the Ligue internationale contre 
le rhumatiame, Keizergracht 489, Amsterdam. 


AOCOBDISG to official statistics, the population of 
Japan on October 1, 1938, was 72,227,700, or 989,000 
more than in the previous year. Tokyo is the most 
populous city with 6,457,000 inhabitants. 
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The Edstors do not hold themselves responsible for opinions expressed by thew correspondents. 
correspond with the 


They cannot undertakes to return, or to 


writers of, rejected marmusoripis 


iniended for this or any other part of Narona. No notice is taken of anonymous communications. 


Norms ON POINTS IN SOME OF THIS wuHak’s LETTERS APPEAR ON P. 617. 


OOBRBESPONDHNTS ARB INVITHD TO ATTAOH SIMILAR SUMMARI TO THEIR COMMUNICATIONS. 


Quantitative Comparison of the Biological Effects 

of Neutrons and other Ionizing Radiations 

A OOKSIDERABLE number of tissues have been 
exposed to very high energy Be-D neutrons (~ 12 
Mev.) with the help of cyclotrons, m the United States. 
The published values of the ratio y/N of the 
ray to the neutron doses for a given biological effect 
range from 2 to 8. These ratios should be comparable 
among themselves, but since the neutron doses were 
measured in arbitrary unita they cannot, without 
further experiment, be regarded as indicating the 
ratio of the absorbed neutron and gamma-ray energy. 
Two investigations have been reported in which an 
attempt has been made to measure this quantity. 
Zimmer!, using Li-D neutrons, found the ratio of 
gamma-ray to neutron necessary to produce 
the same increase in mutation rate in Drosophila 
sperm to be y/N‘= 0-7, whereas for the lethal effect 
on the bean root we" have found y/N = 11. Oom- 
parable procedures were adopted for the estimation 
of the neutron energy absorbed in the tissue in, the 
two cases, and these were roughly checked by the 
exchange of ionization chambers’. 

Before attempting any biological interpretation of 
such a striking difference in the sensitivity of bean 
roots to gamma-rays and neutrons we have oon- 
sidered whether any known physical process could 
increase the energy absorption of a given beam of 
neutrons in tissue sass above the value which 
we have estimated. This value takes into account 
the recoil atoms of hydrogen, carbon, oxygen, and 
nitrogen, which contribute respectively 92 per cent, 
1:7 cent, 5-2 per cent, and 0-4 per cent of the 
to estimated absorption, and the dis- 
integration of nitrogen, which adds a further 0:4 per 
cent. The mteraction of fast neutrons with nearly 
forty elements has been measured by various authors‘, 
including all elements, other than the inert gases, up 
to and including calcium. The energy absorbed per 
unit mass of the element by the process of nuclear 
rpooil 1s maximum for hydrogen, and falls steadily 
to 1 per cent of this value for calcimm, and 0-05 per 
cent for lead. In some cases, for example lithium, a 
single atomic disintegration together with the sub- 
sequent decay of the unstable nucleus, may liberate 
more than ten times as much energy as that of the 
average recoil hydrogen stom. Such stoms, however, 
are present in tissue in altogether too small amounts 
to make an appreciable contribution to the total 
energy absorption, and a careful study of the data 
makes it fairly certam that in the case of irradiation 
by D-D neutrons no atomio disintegration gr induced 
radioactivity is likely to make a larger contribution 
than that estimated above for ni y 

Lest any of the minor atomico oonstituents of proto- 
plasm had been overlooked, the matter was- tested 
experimentally. Grass tips were incinerated with 


“ nitric acid so as to obtam a fifteen-fold concentration 


of the non-volatile constituents. This ash was 
strongly irradiated for thirty minutes and tested (a) 
by insertion into a large ionization chamber con- 
nected to a Lindemann electrometer, (6) by a Geiger 
counter, for induced radioactivity. Measurements 
were commenced $0 sec. after the end of the irradia- 
tion. Method (b) showed some radioactivity. By 
introducing uranium into the position occupied by 
the ash it was possible to estimate the energy libera- 
tion in tissue corresponding to any given observed 
activity and decay constant. This made it clear that 
there was no elemant of period greater than ~ 3 sec. 

t in the irradiated ash which, either during 
irradiation or the subsequent five days*, could make 
any appreciable contribution to the energy absorption 
in this tissue. To test for short-period activity the 
ash was applied as a thin layer to the inside of a 
small electron metal ionization chamber, with 15 per 
cent by weight of dextrm as a binder. When 
irradiated, the difference between the observed 
ionization and that to be expected from the chamber 
plus dextrin represented only 7 per cent of the total 
onorgy absorption in tissue. 

are thus unable to find any reason for supposing 
that our estimates of neutron energy absorption in 
tisuo are seriously in error. Probably the exp tion 
of the greatly Increased sensitivity of certain tissues 
to neutron, as compared with gamma-ray energy, 


must be t in terms of specific relationships 
between the di tion of ionization and biological 
structure. It is very desirable, however, first to 


know whether neutron and ray energy are 
equally efficient in producing simple chemical changes, 
and this we are in of in 
We gratefully acknowledge the financi assistance 
of the British Empire Cancer venpaee 
. H. Gray 
The Mount Vernon Hospital J. READ. 
and the Radium Institute, 
Northwood, Middlesex. 
July 29. 
*The period during whieh the growth of the beans was observed 
1 Yammer, Str, Th., 63, 517; 68, 528 (1038). 
* Gray, Read and Mottram, Narcem, 144, 479 (1989) 
Gray and Read, Karura, 144, 430 (1030). 
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Scattering of D—D Neutrons 

Exranmants hitherto performed on the scattering 
croas-sections of various substances for D—D 
neutrons have led to fundamentally different results. 
Most observers have found that the cross-section co 
Increases regularly with the atomic number, and some 
have deduced from their results the variation with 
Z of &, the ‘sticking factor’. Kikuchi and Aoki and 
collaborators’, however, have observed a periodic 
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variation of o with Z. The detectors used in all these 
experiments have been either sensitive to fast neu- 
trons of wide of energy, or sensitive to slow 
neutrons. Since the 170 min. iod of phosphorus 
cascades ony be eo enn oF eee ee ET 
about 2 Mev., it is an ideal detector for D—D 
neutrons, especially as our experiments have shown 
-that there is no observable elastic scattering of these 
neutrons by elements of widely differmg atomic 
number such as sulphur, iron and lead. The dis- 
SE of thp use of phosphorus, however, lies 
m ite relatively low intensity of excitation, so that 
the detector had to be placed neàr (9 am.) the target. 
In consequence the geometry was not ideal, and only 


m experimen 
observed by Booth and Hurst’, among others, using 
nee ee oe ne ae a A 
eatector. : 





This result is the more curious in view of the fact 
that for the majority of the elementa investigated 
cross-secta 


the ion obeerved. was roughly half of the 
value obtained by previous observers. While our 
results vary in accuracy between 5 and 15 cent, 
the fine structure observed by Kikuchi Aoki is 
corroborated. A ‘graph showmg variation of 
o with Z (ao far as iodine) is given. 
A fuller acoount of the experiments performed will 
be published elsewhere. 


W. D. Atta. 
O. Hurst. 
Clarendon Laboratory, 
Oxford. 
July 26. 


1 Phys. Rev., BB, 100 (1089). 
1 Pro. Roy. Soc., A, LHL, 248 (1087). 


Selective Oxidation of Aluminium Alloys 
Tus superficial film formed on heating an alloy 
in air consista usually of a mixture of oxides of the 
alloying metals. In some circumstances, however, 
the oxide of only one of the elementa—often' of a 
minor constituent—sappears on the surface. This has 
been known for some time to be the case with oxidised 
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Experimen 
shown that selective oxidation in these alloys occurs 
with a hitherto unrecorded prommence. The alloys 
in question were aluminium-berylliom and alummium- 
magnesium, they were oxidized in an electric furnace, 
in air at atmospheric pressure. The composition of 
the surface layers after oxidation was mvestigated 
with the aid of an electron-diffraction apparatus. 
A 98-8 cent aluminium 0-2 per cent beryllium 
alloy oxidixed at 680° O. gave the electron -diffraction 
pattern of BeO; at lower tem the well- 
known diffuse Al,O, pattern was recorded. So small 
an admixture of beryllium is thus sufficient to cause 
a layer of pure BeO to form on the surface, provided- 
that the alloy is oxidized at a sufficiently high 
. For an alloy contaming 8 par oent of 
beryllium, the limiting temperature was 500° O. on 
surfaces oxidized at 500° O. and higher, 
BeO only appeared on the surface. 
The selectave character of oxidation 
of the surface of alummium-magnesium 
alloys has already been recorded. 
Preston and Bircumshaw found that 
MgO is formed on the surface of an 
alloy containing so little as 0-5 per cerit 
magnesium. We were succeseful in 
extending this limit by producing a fihn 
of MgO on an alloy containing no more 
than 0:08 per cent of i 


The singe S nditi to 
© o0 on was 

perform oxidation jast below the 

melting point of the alloy. The specimen 


was kept for twelve hours in a furnace 
where the temperature was maintained 
between 650° and 660° 0. In the case 
of an alloy containing 0-1 per cent 

magnesium, an oxidation tem 
of 620° O. was sufficient. With a 1-4 per 
cent ium alloy the surface layers 

50 consisted of MEO at 400° C. 

. In looking for an explanation of such 
striking facts as the formation of a 
layer of pure MgO on the surface of an alloy containing 
barely one chiapas PRE for about 3,000 atams 
of aluminium, ical arguments are of little help. 
As a matter of fact, the heat of oxidation of alum- 
inium (namely, 190) is much than that of 
magnesium (143) or beryllium (181). ‘Preferential’ 
oxidation in the sense of greater chemical affinity 
of magnesium or beryllium for oxygen, or reduction 
of the previously formed Al,O, by beryllium or 
esium, oan thus scarcely be considered as a 


The accumulation of ZnO on the surface of brass 
I i to the 


at the temperatures at which oxidations were per- 
formed. Accumulation of BeO in surface layers 
cannot be explained, therefore, in this way either. 
One of us has pointed out the important role of the 
surface tension of the constituente of an alloy in 
determining the composition of its surface layers’. 
Unfortunately, there are no data with regard to the 
surface tension of the three metals involved in these * 
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investigations. This makes it impossible to predict 
which of the metals should be adsorbed on the surface. 
If we assume, however, that the difference of surface 


tensions is the cause of highly selective oxidation of | 


alominium-berylltum and alumimium-magnesium al- 
loys, it is to be inferred that the surface tension of 
magnesium and beryllium is much lower than that 
of alummium. 

S. Dosniexrr. 

M. NreszucHOWwSsEI. 
Institute of Experimental Physics, 

University, Pormnan. 
July 24. 
1 Preston, G. D., and Brroumahaw, L. L., Pii, Mag., 90, 706 (1035). 
2 Haka D and Miyake, 8., Narvas, 136, 487 (1085); 137, 457 
ey aoe 141, 81 (1938) and Bull. Int. ds l'Acad Pol, 

i Dobbiain, 8, and Jagisisin, A., Bull. Int. de T Acad. Pol., 424 (1938) 
* Dobuisin, 8, and Gryoza, J , Ada Phyrics Polonios, in the press. - 


Extremely Bright Spots on Coolidge Tube Target 

Waos making testa with a newly made Coolidge 
tube with molybdenum target, we disoovered several 
bright spots of unusual brightness on ite target 
surface. i 





(b) 


(a) 


The accompanying illustration shows (a) photo- 
ponhs of the target when only the cathode of the 
Coolidge tube was heated, that is, while the X-rays 
were not being radiated, and (6) of the same target 
taken when a voltage of 50-cycle 40 kv. (peak value) 
was impressed on the anti-cathode and an electronic 
current of 20 mA. D.o. was flowing, that is, while 
X-rays were being radiated. In front of the lens of 
the camera, a right-angled glass priam was attached 
so as to prevent the X-rays bemg projected on the 
sensitized plate of the camera. In (b) several white 
spots will be seen, whereas in (a) no such spota exist. 
The photograph does not show these spota well; the 
actual bright spots glare quite intensely and look as 
uf they were embossed on the target surface. The 
target of the Coolidge tube was continuously cooled 

In order to ascertain whether these bright spots 
were produced during the half-cycle in which the 
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electronic current follows, or during the other half- 
cycle, a stroboscopic observation was made, and it 
was found that they were produced only during the 
former half-cycle, and the larger the instantaneous 
value of current the greater the intensity. Further- 
more, when the heating current of the cathode was 
kept constant, there was practically no change in 
the brightness of the spota, even when the anode’ 
voltage was lowered to a voltage such as 10 kv. (peak 
value), at which no radiation of the characteristic 
X-rays of molybdenum would take place; but when 
the heating current was varied, the brightness was 
greatly affected, these spota being nearly invisible 

when the electronic current was leas than 10 mA. 
From these resulta it would appear that the spote 
are due to electronic bombardment ; in other words, 
due to a particularly intensified electric feld at some 
minute protrusions accidentally existing on the target 
surface, the protrudmg pointe become incandescent. 
As clearly seen from the photographs, the surface 
of the target is not perfectly smooth ; it is covered 
with scratches, as if the surface had been brushed 

over. ‘Theee facta support the view put forward. 

I. Koga. , 
M. TATIBANA. 


Department of Electrical Engineering, 
Tokyo University of Engineering, 


A gwan phenomenon to that described by 
Messrs. Koga and Tatibana has been observed during 
the course of certain research work on multi-segment 
magnetrons operating under rather abnormal circuit 
arrangements at about 80 am. wave-length. 

Brilliant pointe of luminescence have been observed 
on the rear surfaces of the anode segments, which are 
each in the form of a hollow tantalum triangle with 
one curved face receiving the electron stream, and 
generally running very hot, about yellow-white. The 
appearance of these spots of light was so distinctive 
that it was at firat thought that holes had been 
formed in the anode rear surface, making visible the 
almost white-hot inner face. On examination, when 
not operatmg, it was seen that the anodes were not 
punctured, nor was it possible to account for such 


It waa found that a high output was needed before 
the spote ap and the general order was about 
400 watts io frequency with the anodes dissipating 
about 175 watta. Furthermore, the spots were critical 
with regard to filament emission and also disappeared 
suddenly below 2,100 volta on the anodes, but were 
quite unchanged by large variations of voltage 
above this: a fact which is noticed by the Japanese 
investigators. 

I remember noting several years ago similar effecta 
in a Farnsworth cold cathode multiplier (photo- 
electric cathodes with focusing magnetic fleld) where 
flash-overa kept occurring, maybe due to the libera- 
tion of gas from an almost microscopic incandescent 
protuberance. 

JAN FORMAN. 
Ultra-short Wave Laboratory, 
London Hospital Medical College, 
Turner Street, London, E.1. 
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Vitamin B, and Skin Lesions in Rats 

Vitamin B, has been defined? as “that part of 
the vitamm B, complex which is responsible for the 
cure of the specific dermatitis developed by young 
rate fed on a vitamin B-free diet supplemented with 
purified vitamin B, and lactoflavin”’ (riboflavin), The 
specific skm lesions (“rat acrodynis’’) are ohar- 
acterized by symmetrical dermatitis with edematous, 
scaly skin, mainly on the most peripheral parte of 
the body, such as the mouth, nose, paws, ears and 
tail. 


In a later study, Lepkovsky, Jukes and Krause? 
have shown that rats need a further factor, in addition 
to vitamin B,, riboflavin and vitamin B,, to supply 
the requirements for normal growth and development 
on & diet deficient in vitamin B. In the opinion of 
the authors mentioned, this additional factor oorre- 
sponds presumably to the so-called chicken pellagra 
factor or the “filtrate factor’’*. Addition of vitamin B, 
(called ? also Factor 1) alone did not permit growth 
in rate, and ‘“‘some of the rats developed swollen 
eyelids which tended to stick together. The eyes 
were watery and the nose was inflamed’’*. Addition 
_ of the filtrate factor (called also Factor 2) alone 

resulted in slow growth, and the rate developed the 
specific acrodynia-like skin condition. Addition of 
both Factor 1 and Factor 2 assured normal growth 
and development. 

Apart from the sticky eyes and sore nose, the akin 
lesions were not attributed to deficiency of the filtrate 
factor but almost exclusively to that of vitamin B,, 
which was regarded as the specific skin factor of the 
vitamin B, complex for rate, the akin lesions in ribo- 
flavin deficiency in rate being leas conspicuous. Thus, 
the designation adermen has bean proposed by Kuhn 
and Wendt! for vitamin B,. * 

In a prelminary paper‘, attention has been direc 
to the fact that this conception was not borne out 
by direct I ta in which pure vitamin B, was 
substituted for the crude vitamin B, concentrate used 
by Lepkovaky, Jukes and Krause’. Admittedly, in 
rata suffering from sorodynia (with the exception of 
a few ‘refractory rata), addition of 10 micro 
daily of vitamin Bẹ, natural or synthetic*, brought 
about improvement of the ifio dermatitis and in 
many instances led to complete cure. In the further 
course of these experiments, rata often died from 
other internal deficiency diseases, such as panmyelo- 
phthisis, adrenal hemorrhage, liver injury and kidney 
mjury, the nature of which need not be discussed 
here. Later, in a large percentage af the remening 
group of rate, there developed extreme and severe 
skin lesions which differed from those sean in eero- 
dynia in rate. Three more or leas distinct of 
leaions were observed m this group of rats, which to 
date includes more than 100 anmnals. 

T'ype I. The hair over the abdomen is matted 
together, appears damp and is sticky to the touch. 
There is logs of hair around the chim, nose and eyes 
and over the forehead between the ears. The sides 
of the cheeks and also the abdomen are often covered 
with scales, which are generally brown in colour. 
These scales may sometimes become quite thick. In 
advanced cases, the lids of the eyes seam to be in- 
fiarned and are sometimes kept closed, while the 
brown scaliness may extend over the aides of the 
forehead. Probably on account of irritation, the 
animals often rub the forehead and cheeks with the 


* Synthetic vitamm B, has kindly been put at our dispowal by 
Harok and Oo., Ina 
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forepaws and thus transfer a coating of the brown 
scaly matter to the paws. There is emaciation and 
manition. 

Type II. After complete cure of the acrodynia, 
new lesions start around the mouth, the groin and 


` the acills, in the form of inflammation and scale 


production. Later, alopecia follows, extending to the 
neck and over the back. Hypersmia may be seen 
also on the ears, and the forepaws often become 
excoriated. In several animals generalized scaliness 
(exfoliative dermatitis) has been observed. 

Type III, the rarest in our observation, corresponds 
to the descriptions given.’ of rats with watery eyes 
which stick together and sore mouth. 

Concentrates of liver and yeast and filtrates from 
wheat germ, yeast and rice polishings, after adsorption 
on fuller’s earth, in proper doses assure complete 
cure of all these akin manifestations. 

In view of these resulta, the part played by the 
vitamin B, complex in dermatologic conditions has 
to be extended beyond vitamin B,, and the term 
adermin, because it is misleading, should be aban- 
doned. In accordance with the chemical nature of 
vitamin B,, which is a pyridine derivative containing 
several oxy (methoxy) groups, the term pyridozin 
appears to be appropriate. . 

PAUL Grdreyr. 


QOS 2D. 
Dept. of Pediatrics.) 
The Babies and Children’s Hospital, 
and the Department of Pedistrics, 
School of Medicine, 
Western Reserve University, 
Oleveland, Ohio. 
July 26. 
! Gyorgy, P , Navorm, 133, 406 (19341). 
* Birch, T. W., and Gyorgy, P., Biochem 


Influence of Glutamine on the Growth of 
Streptococcus hamolyticus 
It has been recently demonstrated by Mollwain, 
Fildes, Gladstone and Knight} that glutamine is an 
essential growth factor for most strains of hmamolytic 


streptocci freably isolated from pathological processes. + 


By the use of glutamme, these investigators have been. 
able to replace completely the hitherto easential meat 
extractives in their culture medum. 

We have been able to confirm the work of MoTlwain 
and his co-workers. Employing a strain of Streptococ- 
ous hamolyticus isolated from a case of septicemia 
which terminated fatally, good growth was obtained 
In & peptone base medium, simular to that used by 
Mollwain « œl., when it was supplemented with 
glutamine. Controls showed little or no growth. 
The specimen of glutamine used was prepared from 
natural sources by the method of Vickery, Pucher 
and Olark*. Under-similar test conditions, glutamine 
exhibited a moderate growth-stimulating effect on 
several stock cultures of Str. Aamolytious. 

It is of considerable interest to recall the observa- 
tions of Dart’, who showed that beet juice contains 
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-stimulating hormone for Str. 

e was able to demonstrate a marked 

celia EEE AE during the growth of 
this bacterium in beef infusion broth to which had 
been added 0-1 per cent beet juice. Since beeta are 
A a A 


T an aramak to grow the freshly isolated strain 
of Str. hæmolytious in a medium of completely defined 
chemical composition, including glutamme, the 
peptone in Mcltwain’s medium was replaced with an 
amino-acid mixture (Fildes‘) frequently used m this 
laboratory, for nutritional studies. No growth was 
obtained under these conditions, nor was 
observed when the e was replaced with acid- 
hydrolysed casein. of these findings, it seems 
likely that there is present in peptone another factor 
(or factors) which must be available before freshly 
isolated strains of Str. harmolytiowus can be cultivated 
in @ medium of known chemical composition. 

Mauron LANDY. 
General Biochemicals, Ino., 
Division of John Wyeth and Brother, Inc., 
Cleveland, Ohio. 
July 20. 
Mellwatn, H., Fides, P- Gladstone, G. P., and Enight, B. O. J. G. 
wkery, H. B., Pooher, G. W., and Clark, H. B, J. Blol Chom, 


Er A 
S Dart, MBL, Pros Sac. en Biel, Med., 38, 363 (1934). 
* Wilde, Pu Bk G2 B O. J. G, and Gladstone, 
G. ino Bap. Pack, 


Nature of a Group in Papain Essential to 
its Actrvity* 

Muon of the literature on the activation and 
inactivation of papain4*.4,4 gupports the hypothesis 
that there is an essential SH group in the active 


enzyme. 

The active crystalline enzyme’, however, does not 
give a positive nitroprusside test or a satisfactory 
titration with porphyrindin*. Crystalline papain, like 
certain otber proteins, was observed to give & positive 
nitroprusside test in the absence of cyanide only 
after denaturation. If, however, the native protein 
was first inactivated with iodoacetate, then separated 
from the excess of iodoacetate by precipitation with 
salt and finally denatured as before, no nitroprusside 
test without cyanide was obtained. In agreement 
with this observation, hydriodic acid was detected 
in the mother liquor from the salt precipitation. 
Titration of the denatured protein in urea solution 
by iodine gave results which indicate that only one 
sulphur group (of about ten in the papain molecule) 
is involved and that it disappears when the enxyme 


is inactivated by icdoacetate or cystine. This is - 


a a by the observation that inhibition of 
pain activity is produced by one molecular equiva 
font of iodoacetate. Papain is still ‘native’ after 
reaction with cystine; that is, the solubility is 
apparently unaltered and the protem can still be 


It may be concluded that the 8H group that 
appears on denaturation is blocked from reaction 
with some but not with all reagents while the protein 
is in the native state. Dr. M. L. Anson informed us 
by private communication that he has observed that 
SH groups in certain proteins react withiodoacetamide, 


- but are not attacked by oxidizing agents. 


* Food Research Contribution Mo. 448 
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Results of titrating denatured papain SH groupe 
with iodine are shown in the accompanying table : 


A 
A 
A 
A 
B 
B 
B 
B 





The equivalents of protein are- calculated using a 
molecular weight of 30,000’. The © pre 
tion treated with iodoacetate contained 21 milk 
clotting’ unite of papam per mgm. of protein nitrogen 
when activated with cyanide, and the one treated 
with both cystine and iodoacetate contained 27 units, 
After the native protem had been freed of the 
5—10 fold excess of iodoacetate or the excess of solid 
cystine, it waa denatured by heating at 70—75° O. for 
10 minutes. The protein was centrifuged out, washed 
and finally dissolved in strong urea solution. This 
solution was treated essentially by the method 
described by Lavme® for the estimation of cystine 
except that the temperature was 0-5° C. The sodium 
thioeulphate solution was 0-01 N. The blanks agreed 
to withm 0-02 ml. 
A. K. Batis. 
Hass LINEWRAVER. 
Food Research Division, 


Bureau of Agricultural Chemistry 
and Engineering, 
U.S. Department of Agriculture, 
Washi 


July 25. l 


1 Borain, T., Ery. Huzgiwnforeck., 4, 68 (1985). 

* Hellerman, L., Physiol. Rev., 17, 454 (1037). 

+ Ganapathy, O. V., and Basini, B. N., Narome, 148, 530 (1938). 

marge ke and Friedman, H., Blechem. J., 3B, 862 (1088). 
ve Lineweaver, H., and Thompecn, R. B., Science, 86, 


Apc gr J. P., J. Biol Chom., 19%, 501 (1938). 
' Balls, A. K., and Lineweaver, H. J. Biel. Chem., in the prems. 
F., J. Biel. Chem., 100, 141 (1035). 


Glutamic Acid as a Hydrogen Carrier in Animal 
Tissues 


It has previously been shown that a-ketonic acids 
liberate carbon dioxide when added to animal tissues 
under anaerobio conditions!. The evolution of carbon 
dioxide was found to be due to a ‘dismutation’. 


() 2 8.00.000H+H,0 = B.CH(OH).0O0H+R.COOH+CO, 


We have now found that the anaerobic carbon dioride 
formation from a-ketoglutaric acid in kidney and in 
heart muscle is greatly increased by the addition of 
ammonium chloride. The analysis of this effect 
showed that «-ketoglutaric acid ‘diamutes’ with 
a-immoglutaric acid (which arises on addition of 
ammonium salt to a-ketoglutaric acid)! as follows : 


(2) COOH - (GH, > CO - OOOH + 
koa aA wid) 
COOH : (CH, ' CH : NH) COOH 
a a EA 


= OOOH + (CH, : CHN Ha) - 
Con saad) OOOH + 
OOOH - (OH,), : COOH+00, 
(wooro acid) 
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For example, 17-9 mgm. sliced kidney cortex (rat) 
produced in 140 minutes in the presence of 


0 08 M. a-ketogluterate 0-02 M. a- te 

0-02 N. ammonium chloride ee 
827 1360 gl carbon dioxide 
222 80 oa] wucemn 
Tzi 81 = wl ghirtamioc aad 


In the presence of molecular oxygen reaction (2) 
is followed by reaction (8), 
(8) glutamic acid + 40, = a-ketogiutano add + NH; 
and the net result of (2) and (3) is the oxidation of 
ketoglutaric acid to succinic acid and carbon dioxide: 
COOH OH, .CH,CO.COOH + 40, ~ COOH.OH, OH, COOH + CO, 


The system 
glutamio acid == a-iminogtutaric acid 

thus acts as a hydrogen carrier in the oxidation of 
q- tutario acid. It has. been known for some 
time in kidney, ammonium salts increase the 
rate of oxidation of a-ketoglutario acid and of those 
substances which may give rise to the intermediary 
formation of a-ketoglutaric acid, namely, glucose, 
lactic acid and pyruvic acid®*. This may now be 
explained by the fact that ammonia, according to 
reaction (2), is required m the oxidation of keto- 
glutaric acid. 

Reaction (2) was not observed in liver, pigeon 
brain or pigeon breast muscle. Several facta suggest, 
however, that glutamic acid (or glutamine) sots as 
a hydrogen carrier in these tissues also, but it is not 
yet clear from which substrates the hydrogen is 
accepted. Isovitric acid! and B-hydroxybutyrio acid‘ 
which may donate hydrogen to tmounoglutaric acid 
in artificial enzyme systems do not appear to react 
in the intact cells. 


H. A. Krups. 
P. P. Comm. 
Department of Biochemistry, 
University of Sheffield. 
August 4. 


1 Krebe and Johnson, Fhochem. J , 31, 645 (1937). 

"Knoop and Ocsterlin, Z. Physiol. Chom , 148, 204 (1025). 

nEs Senor Chom., £17, 191 (1988); Kha. Foch, 11, 1744 
i Hdeon, Mochen. J., RO, 2083 (1035). 

s Adlar, von Huler, Guather and Plas, Biookem. J , 33, 1028 (1980) 
* Dewan, Brookes. J, 38, 1378 (1088). 


Tarsiers in Captivity 

SPECTRAL tarsiers have been maintained in cap- 
tivity for varying lengths of time by a number of 
observers}**; but only at stations actually within 
the area of their geographical distribution (Melanesia). 
No record has been found of this form reaching the 
zoological gardens of Europe or North America. 

The present note relates to a pair of tarsiers that 
have been held under laboratory conditions at New 
Haven, Connecticut, for the past nine months. 
These specimens, a mature female and her presump- 
tive ee a young male, were captured by Mr. 
J.B. E at Barrio Bad-As, Province of Surigao, 
N.E. Mindanao, Philippine Islands, in July 1938. 
Mr. Eckman kept them as peta until October 1938 
when, coming to the United States, he brought them 
at our request to Los Angeles, California, arriving in 
mid-November. From there they were at once sag at 
by air to New York, and were received at New 
Haven on November 18, 1988. 

These animals have thriven in captivity, in spite of 
a somewhat leas than ideal environment. During the 
winter the temperature of their room executed 
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fluctuations ranging from 24° to 30° C., although we 
sought to maintain an average of 28°C. A crude 
humidifier was only partially successful. They are 
kept in a basement room with a north-western ex- 
posure, receive no sunlight, and only a low intensity 
of light. They have received, however, about 3 hours 
light every other day from a ‘Sperti’ ultra-violet lamp. 

The only food which they have accepted with 
absolute consistency has been mealwormas (‘Tenebrio 
larvæ), of which they have taken some 50-60 each 
per day. To a dish of this food have been added, 
every day or so, b little salt mixture and a few drops 
of ood liver oil. New-born mioe were eaten, two or 
three a day each, for the first few weeks that we had 
the tarsiers ; but these are now always refused. Nor 
will they touch raw beef or liver since becoming 
accustomed to the hve food, and both fruit and milk 
are always rejected. The weight of the female in- 
creased rapidly from 164 gm. to a maximum of 
around 208 gm.; this probably represents weight 
regained plus certain fat deposition. The weight of 
the male has moreased more steadily from 106 to 
159 gm., most of which increase would appear to ° 
represent growth. 

The tarsiers are kept in a large cage containing a 
amaller ‘hide-out’ cage to which they keep for the 
greater part of the day, and to which they rapidly 
retreat when frightened. They emerge around 6 p.m. 
and are feeding and very active until at least 4 a.m. 
The: reaction to the ultra-violet light is quite 
capricious; sometimes they come out and bask 
within a foot of it, at other times they seek to remain 
hidden. 

The female has been observed to exhibit cyclical 
swelling of the external genitalia, coupled with a 
dramatic change in the cellular content of the vagina 
from the normal mixture of leucocytes and nucleated 
epithelial cells to complete or almost complete 
cornification of the epithelials with partial or com- 
plete disappearance of leucocytes. The times between 
the estimated peaks of these cycles have ranged from 
23 to 28 days over six such cycles. A sufficiently 
intensive search for red blood cells in the vagmal 
lavage has not yet been made. The reproductive 
status of the male, who would now be somewhat 
more than a year old, is not known, although erections 
have been noticed. - 

Obeervations on other aspecta of the special 
physiology and behaviour of the tarsiers are bemg 
continued. 

Husear R. CATOHPOLH. 
Joun F. FULTON. 
Laboratory of Physiology, 
Yale University School of Medicine. 
New Haven, Conn. 
July 17. 
1 Clark, LeGroa, Proe, Zool. Soc. Lond., 217-228 (1024). 
* Lewis, G. O, J Mewmmol., 90, 57-61 (1989). 
“QOook, N, J Memmol, 90, 178-177 (1089). 


Formation of Cleistogamic and Chasmogamic Flowers 
in Wild Violets as a Photoperiodic 

Iw the spring of 1038, an investigation was under- 
taken to study experimentally the physiological con- 
ditions for cleistogamy ın violete. It seamed obvious 
that the resulta of Bergdolt! do not offer a satasfactory 
explanation of the occurrence of this phenomenon in 
Nature, Nutritional difficulties are not likely to occur 
suddenly and so regularly as to account for the 
seasonal appearance of cleistogamic and chasmogamic 
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flowers. As a matter of fact, most of his experiments 
alao indicate an influence of the photoperiod. Curiously 
enough, Uphof* in his review of cleistogamic flowers 
overlooked the influence of this ecological factor, 
although a detailed investigation by Allard’ showed 
the decisive effect of the photoperiod for the forma- 
tion of cleistogamic and chasamogamio flowers in the 
hog peanut (falcata comosa). Garner and Allard‘ also 
report on the infiuence of se ei aa actually for a 
species of violet (Viola ’ 

Paria ors tly I considered it a appropriato to make 

study on the influence of the photoperiodical 
response on wild violets. My assumption has proved 
correct with regard to flower-formation. I have 
investigated the effect with the following species : 
Viola biflora, canina, hirta, odorata, mirabilis, 
riviniana, silvestris. Different species need drffarent 
lengths of day. As a general rule, however, photo- 
periods leas than twelve hours produce no flowers ; 
with photoperiods between 18 and 15 hours, chaamo- 
gamic flowers normally a and when the photo- 
period exceeds 17 houra, cleintogaznic flowers appear. 
keurig eagle POE reactions have been ob- 
lants have been grown in pots under 
ee conditions and’ the various flower types 
appear regardieas of the season. Cleistogamic flower- 
buds fall off when transferred to a shorter photo- 
period. Chasmogamic buds differ in the reaction to 
prolonged day-lengths. The induction of rejuvenation 
and everbloommg responses are being investigated, 
and the study will be extended to elucidate the 
modifymg effect of other ecological factors. 

These results give a probable explanation of the 
fact that violeta commonly flower for the second 
time in the autumn, and that cleistogamic flowers 
occur in the summer. Most likely this 
photoperiodic reaction accounta partly for the- fact 
that the alpine violeta mainly are chasmogamic 
(Schroeterer®), while y i a conspicuous 
feature of the violets in the northern countries and 

ially in the Scandinavian mountains (Lind- 
mant). Other factors, especially the existence of 
different ecotypes, must however also be taken into 
consideration. 

A detailed account of these experiments will be 
published later. 

GEORG BORGSTRÖM. 

Botanical Laboratory, 

University of Lund. 
July 18. 
1 Bergdolt, H., Bot. Abk., 38 (1982). 
*Uphof, J. C. Th, Bot. Review, 4 (1948). 
* Allard, H. A. J. Agric. Res., 44 (1932). 
1 Garner, W. W., and Allerd, H. A., Ama. Report Sueithe Inat. (1080). 


a O., “Das Pflanzenleben der Alpen”. (ind edit. Zunch, 


Lindman, C. A. M., Bot. Centrale. %0 (1887) 


as 
7  Genetical Proof of the Existence of Coffee 
Endosperm 

In the last few. years several opinions have been 
published regarding the nature of the nutritive tissue 
of the, coffee seed. Houk! came to the conclusion 
that the bulk of the mature coffee seed is perisperm 
formed by an enlarged nucellus, the scantily formed 
endosperm being evanescent. In a second paper* the 
same a dhor puta forward the view that nucellus and 
integument of the ovule are so intimately fused that 


they cannot be from each other. This 
o of the ‘in t-nucellus’ had already 
been ptoposed by Lloyd’. Mayne‘ does not agrée 
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with Houk’s assumption, and states that eriddseperm 
formation passes through a lofg rest period shortly 
after fertilization; meanwhile the nuocellar tissue 
develops, evolving the true endosperm; later on, 
however, the endosperm ins to grow rapidly, 
replacing the nucellar tissue, which in the mature 
seed is re ted by the inner layer of the ‘silver 
akin’. Leliveld’ confirms von Faber’s* opinion, that 
the coffee ovule contains a small nucellus 
“surrounded by a single stout in t”. As the 
seed develops, the nuocellar tiasue is supposed to be 


suppressed and the integument enlarges, surrounding 


“the embryo-sac. Endosperm formation is induced 


later on; it than takes all the space in the seed, the 
remnants of the integument finally forming the silver 
skin. The author claims to have determined the 
triploid nature of the endosperm by actual chromo- 
some counta. Joshi’ also agrees with von Faber that 
the ovule of coffee ‘has a weakly developed nucellus 
and a masive integument’; but he seems to agree 
with Houk that the nutritive tissue of the coffee seed 
is of maternal origin. 

In the present note, we wish to put forward a 
genetical proof for the existence of true endosperm 
in the mature ooffee seed. A few years & new 
mutant of Coffea arabica L. called ‘Céra’*, which 
differs from the normal Coffea arabica varieties by hav- 
ing yellow seeds, was found in two coffee-growing 
regions of the State of Sho Paulo. Cutting through a 
mature seed, one notes that the whole of ite nutritive 
tissue is of that colour. Yellow seeds are easily dis- 


` tinguished from normal green ooffee beans. A 


genetical analysis of this new character, as yet not 
complete, furnished the following preliminary resulta : 

(a) planta grown from yellow ‘Céra’ seeds produced 
seeds of the same Te when the flowers were 
solfed ; 

(b) pollinating flowers of these planta with pollen 
of normal green seeded individuals (O. arabica 
L.), green hybrid seeds were always produced ; 
the colour of these hybrid seeds cannot be 

from that of pure green seeds ; 

(c) pollinating flowers of ‘Céra’ planta with pollen 
of O. excelsa Chevalier and O. liberioa Hiern., 
which also have yellow seeds, hybrid seeds of 
the same colour were always obtained. 

The results of (b) prove that a typical case of 
xenis oocurred, one gene (or genes) for green colour 
dominating entirely two genes (or more) for yellow 
colour derived from the polar nuclei of the embryo- 
B80. 

As the production of green hybrid seeds in the 
croases between ‘Cféra’ type and normal green-seeded 
varieties is not likely to be explained by the occur- 
rence of metaxrenia, it is concluded that the bulk of 
the mature coffee seed is formed by real endosperm. 

C. A. KRUG. 
A. CARVALHO. 
Genetics Department, 
Instituto Agronomico do Estado de B&o Paulo, 
Campinas, Brasil. 


June l. 
1 Houk, W. G, Sewers, 88, Ko. £150, 464-465 (1930). 
* Houk, W. G., Amer. J. Bot., 5, 56-61 (1938). 
3 Lloyd, F. H, Mem. Terrey Dol. Ciub, 8, 1-112 (1902). 
ame Y Daon, Mae oe BE E DUE Noe PON 
è? Lali toor de Kofteukuur in Ned. Indie, No. 3, 


ier toa: Gand 
* Faber, F. O. von, Aan. Jard. Bet. Bwitensory, Jasa, 98, 59-160 (1912) - 
A. O, Owr. So., 7, 236-287 (1038). 
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Natural Variances of Mental Tests, and the 
Symmetry Criterion 
Wuew two correlation matrices R, and R, have a 
symmerical product RR, ~-R,F,, they have the 
same latent vectors’, and Prof. Cyril Burt has 
recently proposed? to use this as a criterion that two 


of mental tests contam the same mental , 


‘factors’. I do not myself think that one can draw 
any safe conclusions about identity of factors in 
two betteries unless some tests are common to both 
batteries. But if one te Burt’s criterion, I wish 
to point out ‘that when E, is asymmetrical, ‘the 
product of the covariance matrices DRD — 
D,R,D, may conceivably be symmetrical, 

D, Base ae ee eae 
tions. If an experimenter therefore has psychological 
reasons for thinking that two batteries contain 
identical factors, but finds RR, to be asymmetric, 
he may be able to discover variances which would 
make the product D,R#,D,D,R,D, symmetric. In 
that case he would have oonsiderable reason for 
assuming these to be the natural variances of these 
testa. 


Goprrary H. THOMSON. 


August 7. ` 


Effect of Tube-Length on the Visibility of Dust 
Particles with an Oil-immersion Objective 


Tss phenomenon described by Messrs. Beadle and 
Patterson, in Natuns of August 19, p. 827, is well 
known to practical microscopista, since it occurs 
whenever a considerable change in the working 
gsperture of a wide-angled objective is made, and 
admits of a simple explanation. 

It iå admitted. that the perfect correction 
of all the zones of a high aperture oil-immersion 
objective for spherical aberration is a practical 
impossibility. Jt is therefore usual for the computer 
ee ee ee 

ee 
ee accurate. When adjusting the 
tube-length for such an objective under full aperture 
conditions, the predominating rays for which sym- 
metry of defocusing is obtained are those from the 
two preferred, zones mentioned above. 

In the case of the examination of objecte mounted 
dry the cover, and of such a nature that no 
stray t is reflected or refracted into the portion 
in exoeas of N.A. 1-0, the first and intermediate zones 
only are in use, and since the corrections for the rays 
from the latter will but rarely coincide exactly with 
i et ako tg ch geste ora eek Nar 
almost oertainly be required. The extent of this 
alteration, and whether plus or minus, will depend 
entirely on the akill and inclination of the cam 
and the figure given by Mesars. Beadle and Patterson 
of minus 20 mm. to 30 mm. cannot therefore be 
regarded as having any scientifico significance. 

F. E. J. OCOKENDEN. 


59 Stanhope Avenue, 
Church End, 
Finchley, N.3. 
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Dipterous Larve and Wound Treatment 

Dunna the war of 1914-18, W. 8. Baeri, in the 
United States, noticed that when troops wounded 
m battle had been lying out on the d unat- 
tended for some time, their wounds v commonly 
became infested with larvae of certain kinds of flies. 
He noticed specially that when the wounds had 
about their maximum maggot population 
they did not exhibit dangerous after-effects. On the 
other hand, men whose wounds had received prompt 
early treatment often developed infection. It was 
found. that the presence of these larvæ was especially 


' beneficial in cases of osteomyelitis. It was discovered 


that the larve were eating the necrotic tiasue which 


ing larve play an important part in clearing the 
necrotic tissue, but that oalerum carbonate, which is 


Increasing phagocytle activity. 
The, larve used in the earlier treatment of osteo- 
myoelitis belonged chiefly to the species Lucika 
sertoata (Meig.), L. cæsar (L.) and Phormaa regina 
(Meig.). Stewart? showed, however, that due pre- 
cautions must be taken, and a proper knowledge of 
the biology of these larva is esential. Some species 
will feed on both necrotic and normal tissne and are 
potentially dangerous to the latter. 

Much study has been devoted to the teahnique of 
rearing dipterous larvæ under aseptic conditions, and 
also of retarding their normal development until 
they were actually. needed for implantation within 
wounds. Sterilization of the in a 5 per cent 
solution of formaldehyde with a 1 per cent 
solution of sodium hydroxide for five minutes has 
been found satisfactory by Robinson‘. The fall 
details of this process, and that of the subsequent 
rearing of the larve, is given by the last-named 
author. Livingston and Prince’ were successful in 
eliminating the moonvenience and unpleasantness 
associated with the actual ‘maggot therapathy’- by 
using a sterile extract of the creatures thamselves. 
Robinson’ claimed that the blow-fly larve contain 
allantoin in their excretion, and that the rapid 
healing of wounds ss the result of ‘maggot thera- 
pathy’, is due in the main to this agent. He did not 
claim, however, that it could be entirely substituted 
for the application of the living larvw. Robinson 
carried his investigations further and found that a 
watery solution of allantoin provides pied necessary 
healmg agent, without the presence of dipterous 
larvæ at all. In 1985 allantoin was a rare chemical 
in the laboratory, but it soon cams tọ be made 
synthetically. Robinson also pointed out that a part 
of the allantoin molecule can be split off by hydrolysis 
to form urea. Furtber work led to the discovery - 
that a 2 per cent water solution of urea has the equal 
healing properties of allantoin or of the fly larva 
themselves. It has the further advantage of being 
much cheaper than allantoin. 

Not only osteomyelitis, but also many other kinds 
of non-healing wounds, haye been treated in the 
j j i gangrene, heat 
i ic uloera, eto. 
So far as I am aware, Paramonow in 1984’ was the 
M TOO a aged Mecha E ol ie T ng er 
gangrene. He applied ts of the house fly, 
Musa domastioa, since Calliphora larve were prone , 
to devour healthy as well as necrotic tissue. He 
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states that he cured three cases of gas gangrene when 
amputation appeared inevitable, and that the healing 
process set in 48 hours after the treatment began. 
In this brief summary, I have stated the present 
position of the subject in so far as it is known to 
me. It is desirable, at the present early stage in the 
world calamity that we are facing, that the fore- 
going information should be made as widely known 
as possible. There is no doubt that further research 
into the technique of this method is urgently re- 
quired. Also, I believe that it is correct to say that 
this method of wound treatment has been more 
widely explored in the United States than in England. 
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The literature on the subject is already extensive, 
_ I have only mentioned a few of the chief writings 


p lo ical Laboratory, A. D. Inus. 


Sept. 7. i 


1 J. Bone and Joins Surpery, 13, 438-476 (1081). ; 

1 Prolin. Rap. Surg. Gynace and Obei., 687 155-165 (1034), 
* Ana. Trop. Med and ‘Paras., 88, 445-400 (1934). 

1 U.S. Dept. of Agro., Bur. Entom, Ser. N., T11 (1083). 
1J. Amar. Med. Aseos., 98, 1143-409 (1032). 

s J. Econ. Eni, W, 41-45 (1987). ~ 

T Z. wis. Insakionbiol., 37, 88-65 (19034). 


Points from Foregoing Letters 


In view of the large apparent difference between 
the sensitivities of bean roots to neutrons and 
y-rąys, & search was made by L. H. Gray and J. 
Read for possible contributions to the energy ab- 
sak tion in tissue resulting from neutron irradiation, 

as induced radioactivity. The activity induced 
in ashed grass was measured experimentally, and 
was found to correspond to a quite isble 
ia EE AE to the total energy absorption. The 
difference in sensitivity to neutrons and y-rays is 
therefore considered to be real. - 

The croes-sections of various elements 
for D—D neutrons have been measured by W. D. 
Allen and O. Hurst, using phosphorus as. fast 
neutron detector The cross-sections thus observed 
are smaller than those obtained by previous experi- 
menters. 


The superficial oxide films formed on aluminium 
containing small admixtures of beryllium or mag- 
nesium are found by 8. Dobiński and M. Niestuchowski 
to consist in most cases of BeO or MgO, even when 
the additional element is present at so low a oon- 
centration as 0-03 per cent in the cese of magnesium. 


When testing a new Coolidge tube with molybdenum 
target, I. Koga and M. Tatibansa observed brilliant 
spots and scratch markings on the target while X-rays 
were being emitted. They that the spote are 
due to electronic bombardment of mmute protrusions 
from the surface of the target. Jan Forman describes 
similar appearances which were noted when using 
multi-segment magnetrons under certain conditions ; 
the luminescent points were on the backs of the 
anode segments. He has also seen a similar effect in 
a Farnsworth cold cathode multiplier. 


ACCO to results obtained by P. György and 
R. E. Eckardt, the part played by the vitamin B, 
complex in dermatologic conditions has to be extended 
beyond vitamin B,. In the presence of vitamins B, 
and B, and riboflavin, three further types of derma- 
tologic conditions ware observed. 

M. Landy has confirmed earlier work by other 
investigators, who showed shat some strains of 
hmmolytic streptococci can be grown on a peptone 
base medium supplemented with glutamine; but 
when the peptone is replaced by a stock amino-acid 
mixture frequently used for nutritional studies, he 
finds no growth, suggesting that peptone contains 
& necessary growth factor. 

A. K. Balls and H. Lineweaver state that the 


' exposure of crystalline papain to iodoacetate, or for 


longer periods to cystine, resulted in the disappearance 
of sulphhydryl as determined by æ titration with 


iodine on the later denatured protein. The 
logs corresponded approximately to one -SH group 
per molecule of the enzyme in inactivated by 
the reagent. Qualitative tests for -SH. with nitro- 
prosside in the absence of added oyanide were 

itive only on denatured protein that had not 
Se treated with iodoaoceteate or cystine. The results 
permit the conclusion that an -SH group or the 
precursor thereof is essential to the enzymic activity 
of i It is also evident that native proteins 
exist for which the nitroprusside test is not inform- 
ative. 


H. A. Krebs and P. P. Cohen describe a ‘dis- 
mutation’ between a-ke taric and =  a-imino- 
glutaric acids leading to the formation of glutamio 
acid, succinic acid and carbon dioxide. The reaction 
is en intermediary process in the metabolism of 
heart and kidney. 


H. R. Catchpole and J. F. Fulton give an account ` 
of the first recorded survival of the spectral tarsiers 
in captivity outside the area of their normal distri 
bution (Melanesia) A pair were brought from 

i in the Philippines to New Haven, Conn., 
U.S.A., in November 1938, and they are now thriving 
under laboratary conditions. The female is mature 
and has exhibited regular mstral cycles of 23-28 
days duration. 


The photoperiodical response of several Swedish 
violas has been studied i tally by G. Borg- 
strom. It seems that chasmogamy and cleistogamy 
are due to different photoperiods. When the photo- 
period is leas than 15 hours chasm ic flowers 
normally appear, and when exceeding this day length 
cleistogamic flowers occur. Several additional 
morphological responses have been observed. These 
results partly account for the occurrence of these 
different flower-types in Nature. 


G. H. Thomson points out that Burt’s symmetry 
criterion for identity of mental factors in two 
batteries of testa, if aocepted, may conceivably 
enable the natural variances of such tests to be 
ascertained, 


A mutant coffee in Brazil has seeds which 
are yellow E R Pollination of these planta 
with normal green-seeded coffee produces hybrid 
seeds which are green, according to C. A. Krug and 
A. Carvalho. It is inferred that true endosperm 
constitutes the bulk’of the mataire coffee seed. 
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RESEARCH ITEMS 


Two Bronze Age Cairns in Wales 


Tug report on the excavation by Sir Cyril Fox of 
the Simondston and Pond Cairns, Coity Higher 
Parish, Bridgend, Vale of Glamorgan, which ap 
origmally in Archaologia (87, 129-180, 1988), has 
now been issued im reprint as a ublication of the 
National Museum of Wales (Cardiff: 1989, pp. 51, 
2s. 6d.). Of the two cairns, that at Simondston is the 
earlier, ita primary deposita in ‘enlarged food vessels’ 
indicating a date in Middle Bronze Age A, about 
1500 B.0.; while the Pond cairn is definitely later, 
the deep collar of ita well-wrought cremation urn 
belonging to Middle Bronze Age B, say 150 years 
later, or about 1800 3.0. Both cairns being situated 
on Lias limestone, the economic basis of their makers 
was similar, depending on a forest growth, mamly 
ash and other trees demanding calcareous soil, such 
a8 was widely ocoupied in neolithic and bronze age 
times in the Vale. The differences between the 
cultura of the Simondston cairn and that of the Pond 
cairn are 80 profound that the latter must be regarded 
a8 intrusive in the district, while the former represents 
an ancient cultural tradition, the m ithic. The 
Pond cairn culture seems to be that of settlers from 
the other side of the Severn sea. Co-operation with 
workers in other fields of science (of which the 
results are here printed in appendixes) have pro- 
duced results which indicate that the suggestion that 
the time had come to intermit for a period field- 
research on ‘round barrows’ was premature. Thus 
thé present investigation has produced the first 
ecientifically controlled record of wheat in the bronze 
age of Britain, the earliest record of barley, the 


- identification of the charcoals of the fuels used for 


pyres and other purposes, and evidences of the use 
of coal in the bronze age in South Wales. 


Standards of Physical Development in School Boys 


Ix view of the lack of standards based on recorded 
measurement of groups of adolescents, whose home 
environment, health record, and heritage present 
favourable conditions, an investigation was under- 
taken by H. Bathurst Norman of 500 public school 
boys, who in every case exceeded the standard 
required of the nutritive elemente for the maintenance 
of perfect health, and for purposes of comparison, 
a homogeneous group of 501 secondary school boys, 
such as those among whom, according to current 
reports, the diet compares unfavourably with that of 
public school boys. The age groups range from 
thirteen to nineteen years; and the t, weight, 
sitting height, lumbar pull, and chest girth in 
expiration and inspiration were recorded (Lancet, 
August 19). There are significant differences in the 
results of the two groups. At each year between the 
ages of fourteen and eighteen a boy of Group I is 
approximately 16 lb. heavier and 8 in. taller than a 
boy of Group II. His lumbar pull is 30 Ib. greater. 
The difference in height is shown, by measurement 
of sitting height, to be due to difference in the length 
of leg; while a record of ratio of weight to height 
shows & greater weight per unit of height in the public 
school group. The differences in physique are main- 
tained roughly throughout the age periods under 
review. There 1s no progressive deterioration in the 


secondary school boy, nor any obvious tendency in 
the higher ages to approximate to the older ‘of the 
public school boys. There ik no abnormal acceleration 
of growth in either group. Heredity 1s - an 
important influence in determining stature, but the 
real correlation is one of diet rather than of inherited 
genes. The limits of growth are due to heredity ; 
but how nearly the limite are approached depends 
upon & variety of environmental conditions, of which 
correct nutrition during the growing period is one 
of the most important. 


Penaeids of the John Murray Expedition 

Dr. Ramapawn has recently described an interesting 
series of Penaeids (excluding the genera Benthesicv- 
mus and Gennadas of the sub-family Aristasing) 
(Crustacea: Penasidw. British Museum (Natural 
History), The John Murray Expedition 1933-84. 
Scientific Reporte, 6, No. 3; 1938). The material is 
rich, and besides this a number of Penasidsw in the 
collection of the British Museum material obtained 
by the German Deep Bea Expedition and other 
specimens have bean examined for comparison. The 
descriptions are critical and detailed. A key is given 
to the genera of the Aristew, the chief distinction 
being the presence or abeence of a hepatic spine 
on the carapace and the presence or absence (or re- 
duction) of podobranch on the third leg and epipodite 
on the pat Seven (or perhaps eight) species of 
Aristeus are known, four of which, including two new 
species, are represented here. In discussing the genus 
Plemopenssus (p. 50) the author contradicts himself, 
for in paragraph l it is stated that P. edwardsanus 
does not posseas exopodites on the walking legs. 
pra uate Sai a a te 
this species. Again, on p. 61 it is inferred that they 
are absent. As pace otly says that seed saad 
on the walking legs are absent in P. 
the first statement is almost certainly correct and 
the second a slip; but an important alip in this 
case when the validity of the genus Aristeopms is 
involved. Dr. Ramadan agrees with Burkenroad that 
Aristeopsis should be regarded as a synonym of 
Plesiopenseus. 


White Rot of the Elm 


THe fungus Ustulina vulgaris causes the rotting 
of several kinds of forest trees, and its depredations 
have formed the subject of a recent series of papers 
by Mr. W. H. Wilkins. He has lately considered the 


dasa of the organiam upon elm (Trans. Brit. 


Soo., 23, Pt. 2; July 1989), and proved its 
se Aen a by isolation of the fungus and re- 
infection. The sap-wood of the host ia not attacked : 
but cells of the heart-wood apparently lose therr 

starch and become discoloured, though no e 

hyphw have been found. Patches of diseased wood 

ocour, however, delimited by a black line, and hyphæ 

occur within this zone. It is suggested that parasitism 

of the fungus occurs in two stages, namely, infiltra- 

tion, where products of the organism diffuse into 

healthy heart-wood, and cellular disintegration, 

which progresses only in the presence of the fungus. 

The disease is similar to a white rot of the lime,,, 


` caused’ by the same pathogen. 
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Rayleigh Waves in an Inner Stratum of the Earth 


K. Berawa and K. Kanai, by mathematical caloula- 
tion (Bull. Harthg. Res. Inst., gek 17, Pt. 2, 179- 
189; 1939) have determined several properties of 
Rayleigh waves such as can exist and be transmitted 
thro an inner stratum of the earth. Some of the 
more rtant of these properties may be summer- 
ized -as follows. In every case the velocity of the 
boundary waves ranges between the velocity of 
distortional waves in the stratum and that in the 
adjacent media. In the case of the displacement 
EROTA of the waves that is symmetrical with 

t to the middle plane of the stratum, there is 

y one dispersion curve for any ratio of p’ to u. In 
che case of the distribution that ia anti-cymmetrical 
with respect to the middle plans, there are in general 
a number of dispersion curves for certain ratios of 
u’ju. These dispersion curves correspond to the waves 
of the fundamental and hi order types, namely, 
waves with several nodal p of vibration parallel 
to the stratum. Yet even in the case of waves of 
anti-symmetrical vibration, if the velocity of dig- 
tortional waves in the stratum is higher than that 
in the outer media, there is only one dispersion curve 
that corresponds to waves of fundamental vibration. 
The ordinates of the dispersion curves at abecissa 
LH = 0 represent the velocities of Stoneley waves 
that are transmitted along any one boundary between 
the inner layer and the outer media. 


Magnetic Observations in Sweden 

Wa have just received the second part of the 
report of the earth magnetic in tion 
which was carried out during the period 1928-34 by 
the Geological Survey of Sweden. The frst part of 
the report was published in 1936 under the title 
“A General Earth Magnetic Investigation of Sweden. 
Part 1-—~Deolination §8.G.U. Ser. No. 25”, and 
this second part, which is No. 29 of the same serie, 
entitled “Inclmation”, was compiled by Dr. Kurt 
Moln. Older determinations have been taken into 
account, as have also the measurements made by 
the Hydrographic Service of Sweden, but the chief 
part of the work has been done by seven 
twenty expeditions. There were 2,257 observation 
places with an average of one I point in 177 km.* 
and a rather greater density in Skåne. Dip circles 
were used throughout. For the mountainous districte, 
on account of its lightness, Chaaselon dip circle No. 84 
' having & needle 6-5 cm. long was used, but owing to 
this not being so sccurate as the other dip circles 
such as the Dover 8-9 om., Casella 8-7 am. and 
Gambey 25 com., it was not used after 1931. An 
acoount of the corrections made and the method of 
reduction of the observations to the main epoch 
1933°5 is given, together with explanatory maps and 
graphs. The main inclination ae covers 42 
gi in each case the name of the station, latitude, 
longitude from Stockholm, altitude, geology, date of 
observation, values of dip in 1928-5, number of 
observations, s error, inclmation in 1929-3 and 
1933-5, and 1933-5 obgserved-calonlated values. Four 
very valuable and beautiful colour-printed maps 
appended give: (1) inclination for epoch, July 1, 
1988, (2) lines of equal anomaly, (3) values of anomaly 
of inclination, and (4) anomaly of inclination of 
Skåne. Since Sweden is interested economically in 
her iron ore deposits, this publication should be 


l heir valuable to Swedish authorities although 
t also affords a very valuable addition to the data 
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of terrestrial and geology. Investigators 
interested. in greater detail than it has been possible 
to give in this Swedish publication may obtain 
erage ti or photographio ustions of the com- 
plete tables from the Geological Survey of Sweden. | 


Hydrolysis of Alkyl Halides 

ConsaIDERABLE controversy has centred around 
the interpretation of the rates of hydrolysis of alkyl 
halides by neutral water, one hypothesis assuming 
a slow dissociation of alkyl halide mto halide ion and 
organic cation with an incomplete valency shell (an 
‘opan sextet’), followed by the ra oe reaction of this 
cation with water to yield aloohol and hydrogen ion, 
whilst the other hypothesis postulates that the rate- 
determining is a bimolecular reaction of a water 
molecule with alkyl halide to yield halide ion and a 
cation the valency shell of which is completed by oo- 
ordination of a previously unshared electron pair of 
a water molecule. R. A. Ogg, jun. (J. Amer. Cham. 
Soc., 61, 1946; 1939), has reviewed the energetice of 
the various reactions and finds that the dissociation 
of an alkyl halide (in aqueous solution) into a methyl 
ion with an ‘open sextet’ and a halide ion is endo- 
thermic by at least 50 k. cal. per mol, and more 
probably by 70 k. cal. On the other hand, reaction 
with water to yield halide ion and the co-ordinated 
methyl ion OH,OH,+ is practically thermoneutral. 
Comparison with the experimental data for methyl 
halide hydrolysis shows that the first hypothesis 
stated (involving CH,+) is much leas probable than 
the second (involving CH,OH,+t). It is suggested 
that carbonium 1ons with an open sextet never play 
an appreciable part in observable organic reactions 
and that mechanisms involving such ions should 
be abandoned. 


Vitamins K, and K, 


THs antihemorrhagic vitamins have recently 
been isolated in @ condition of demonstrated purity 
and some work on the degradation of vitamin K, 
has been reported, so that preliminary suggestions 
as to their structure have been made. The evidence 
from the degradations is incomplete and in some* 
points uncertain, so that L. F. Fieser, W. P. Campbell 
and E. M. Fry (J. Amer. Chem. Soo., 61, 2206 ; 1939) 
have made some synthetio studies of quinones related 
to vitamins K, and K,. The quinonoid character 
of the two vitamins was reported by Doisy, and it 
now appears that the absorption spectra of the 
vitamins resemble those of 1,4-naphthoquinones 
more ologely than those of other series. Such a 
structure would account for a number of properties 
of the substances, and the chemical properties and 
absorption spectra of synthetic model com ds, 
as well as the marked sntihwmorrhagic activity of 
2,3-dimethyl-1,4-naphthoquinone (assayed by the 
Almquiss procedure), lend support to the formulation 
of vitamin K, as 2-methyl-{or ethyl) 3-phytyl-1,4- 
naphthoquinone and of vitamin K, as 2,3-difarnesy!- 

oft E E alt The purple colour reaction 
unsaturated alkyl naphthoquinones with sodium 
peel is shown to involve the replacement of the 
unsaturated side chain by hydroxyl, which accounts 
for the formation of a phthiocol-like pigment as the 
end-product of the colour reaction with vitamin K 
concentrates, and the pigment is probably phthioool 
or the ethyl ‘homologue. The phthiocol isolated frorn 
human tubercle bacilli may have arisen fram the 
alkaline cleavage of a K-type vitamin. 
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SOCIOLOGICAL ASPECTS OF THE CINEMA 


HE sociological and psychological importance of 

the flm was under review in four papers at 
the first meeting of the Psychology Section of the 
British Aasociation at Dundee on August $1. The 
discussion ranged fram the film tastes of the adult 
to the uses that could be made of the fihm in the 
classroom, and in this connexion the ion Was 
raised whether sufficient attention is bamg given to 
the possible uses of the cmema apart from entertain- 
ment. 

Knowledge of ita manifold uses is so meagre 
that a suggestion was put forward for the creation 
of a Cinema Research Institute with an income of 
£50,000 a year. The objects of such an institute 
would be to co-ordinate to their mutual advantage 
the conflicting viewpomta of the various sections 
of the trade; to equate the demands of the public 
with the financial, technical and artistic resources 
of the industry, and lastly to use modern methods 
to discover the uses to which films could be put in 
the service of the modern democratic and world 
community. Ita work would also be of value to 
Government Departments, official and semi-official 
bodies, municipal authorities, transport concerns, 
advertisers, social workers, and last but not least to 
the cinema ind itøelf. 


goers by age, sex or social categories. 
known to-day is that the total number of regular 
cinema-goers in Great Britain in normal times is 
between 16 and 17 millions per week, with another 
7 milions a week of more occasional visitors. 
The second task a Cinema Research - Institute 
should undertake is a research into the likes and 
dislikes of audiences by trained observers. The makers 
. of filma have certain ‘hunches’ that such and such 
a film will be a success, but the intuition is based-‘on 
empirical calculations alone. Such an investigation 
would also doubtless show that the motives for 
attendance at the cinema are various. There are 
those who go to the ‘pictures’ for escape; the 
suburban housewife, for example, or the clerk or the 
manual worker slaving away at a monotonous job. 
There: are, too, the courting couples who have no 
more interest in the pictures on the screen than in 
the man in the moon and to whom the camfort and 
isolation of the cinema is infinitely preferable to the 
chill of the city streets or the hardwood chairs and 
continuous interruptions of their own homes. Then 
there are those who go for an evening of good family 
entertainment on æ regular day each week. 
None of these groups is highly oritical of the 
content of the films which they see. On the other 
hand, since receipta from films vary considerably, 
there must be a large but. unknown number of 
ple who pick and choose their film entertainment. 
Rome go to seo @ particular atar ; others to see & 
dramatization of a play or a novel of which they 
have heard and which they think they will enjoy 
upon the film. Others go because their friends say 
that it is a good picture. Others because they have 
seen a good review in the ‘fan’ prees or enjoyed the 


‘trailer’ shown the week before. Lastly, there are 
the few who go to the films because they are interésted 
in films as an art form similar to the theatre or 
musio. , i | 

The last line of research that ought to be immed- 
lately undertaken is one into the film sociological 
and peychological effects. What, for example, will 
be the effect in international relations and political 
thought of the new tendency of the American film- 
makers to inject political propaganda into the films 
now being put upon the public screen? How far’ 
ahould the film be used for domestic government 
propaganda ? The documentary or realist films 
sponsored by great interests like gas, oil or the 
General Post Office, are cases in point. ‘Housing 
Problems” directa attention to the need for better ` 
houses ; ‘Enough to Eat” to problems of nutrition ; 
“The Londoners” to the system and importance of — 
local government; “Men in ” to industrial 
disease ; or the American-made “The River” 
to the Tennessee Valley Authority’s work. 

Nevertheless, in some respecte all films have | 
propagandist effect. The young people of to-day are | 
better turned out than they used to be, and homes 
are more comfortable, all because of the effect of ' 
the film. Where one should draw the line between 
conscious and unconscious ta to influence the 
filmgoer, is a question yet to be resolved. Bo far aa the 
Britash public is concerned, direct propaganda rarely 
succeeds unleas it is camouflaged as ‘interest’. 

The ‘interest film’ is capable of much further 
development. Both adults and children will stand 
for a great deal of education i that it is not 
too obvious. Almost any pill will be swallowed if 
nicely coated with jam | Whea Bo cians ane 
organizers of children’s matinées go wrong, is tbat 
they bore their audiences and hence the experiment 
is unsuccessful. The professional children’s matinée 
such as is run by some 700 picture houses in Great 
Britain is entertainment pure and simple. It consista 
of a good action film or serial, a cartoon sufficiently 
aimple for children to understand, and an interest 
short flm and a comedy. Dr. Inglis, of the University 
of Glasgow, made a plea for the film,.which he said. 
is not nearly so bed as it is painted, for it gi the 
children a love of adventure and a sense of beauty. 
It certainly has no effect on juvenile crime. In fact, 
closing these theatres would be likely to lead to an 
increase in anti-social conduct. 

Side by side with the use of the film as children’s 
entertainment runs the use of the film as one-of the 
optical aids for children’s instruction. Its value as 
a teaching aid has been abundantly proved. Films 
enable children to retain facta longer, open up the 
wider world around the child and, last but not least, 
instruct them in citizenship. 

The reception given to this year’s discussion 
emboldens one to suggest that the cinema is worthy 
of more than a sectional discussion and the committee 
might well consider if next year it should not form 
a topic for one of the evening lectures, perhaps under 
the ices of the Division for the Social and Inter- 
national Relations of Science. 

OLIVER Bau. ^ 
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SOCIAL BIOLOGY AND POPULATION | 
IMPROVEMENT : g 


response to a request from Science Service, of 

Washington, D.O., for a reply to the question “How 

gould the world’s population be improved most 

effectively genetically 1’, addressed to a number of 

scientific workers, the subjoined statement was pre- 

pared, and signed by those whose names appear at 
the end. 


~ The question ‘How could the world’s population 
be improved most effectively genetically ?” raises far 
broader probleme than the purely biological ones, 
problems which the biologist unavoidably encounters 
as soon as he tries to get the principles of his own 
special field put into practice. For the effective 
genetio improvement of mankind is dependent upon 
major changes in social conditions, and oorrelative 


changes in human attitudes. In the first place, there | 


can be no valid basis for estima and comparing 
the intrinsic worth of different ae eae without 


-economico and social conditions which provide approxi- 


mately equal opportunities for all members of society 
instead of stratifying them from birth into classes 


with widely different privileges. 

The second major hindrance to genetio i ve- 
ment les in the economic and pohtical conditions 
which foster antagonism between different peoples, 
nations and ‘races’. The removal of race oe 
and of the unacisntific doctrine that good or genes 
are the monopoly of particular peoples or of persons 
with features of a grven kind will not be possible, 
however, before the conditions which make for war 
and economic exploitation have been eliminated. This 

aome effective sort of federation of the whole 
world, based on the common interests of all its peoples. 

Thirdly, it cannot be expected that the of 
children will be influenced actively by considerations 
of the worth of future generations unless parents in 
general have a very considerable economic security 
and unless they are extended such adequate economic, 
medical, educational and other aids in the i 
and rearing of each additional child that the having 
of more children does not overburden either of them. 
As the woman is more especially affected by child- 
bearing and rearing, she must be given pro- 
tection to ensure that her reproductive duties do not 
RUUD ga cade e evn aa e ed 
ticipate in the life and work of the community at 
large. These objects cannot be achieved unless there 
is an o tion of production pri y for the 
benefit E a consumer and worker, ash singe oonditions 
of employment are 
and especially of mo 
towns and community services peeked are aA 
with the good of children as one of their main objectives. 

A fourth prerequisite for effective genetic improve- 
mentiathe tion, the universal dissemination, and 
the further development through scientific in 
tion, of ever more efficacious means of birth control, 
both negative and pomtive, that can be put into effect 
at all stages of the reproductive process—as by 
voluntary rary or permanent sterilization, 
contraception, rtion (as a third line of defence), 
, control of fertility and of the sexual cycle, artificial 
“ insemination, eto. Along with all this the develop- 


oonstitate d 


ment of socal and responsibility in 
see A ar gn a eR aE and. 
this cannot be expected to be operative unless the 
above-mentioned economic and social conditions for 
its fulfilment are present, and unless the superstitious 
attitude towards sex and reproduction now prevalent 
has been replaced by a scientific and social attitude. 
This will result in its being regarded as an honour 
and a privilege, if not a duty, for a mother, married 
or unmarried, or for a couple, to have the beset 
children possible, both in respect of their upbringing 
and of their genetic endowment, even where the latter 
would mean an artificial—though always volontary— 
control over the proceas of parenthood. 
ee or the State which is sup- 

t them, can be relied upon to adopt 
aera icies for the guidance of their reproduc- 
tion, there will have to be, fifthly, a far wider spread 
of knowledge of biological principles and of recogni- 
tion of the truth that both environment and heredity 
and inescapable comple- 
mentary factors in human ing, but factors both 
of which are under the potential control of man and 
admit of unlimited but mterdependent progress. 
Betterment of environmental conditions enhances the 
opportunities for genetic betterment in the ways 
above indicated. But it must also be understood 
that the effect of the bettered environment is not a 
direct one on the germ ceils and that the Lamarckian 
doctrine is fallacious, according to which the children 
of parents who have had better opportunities for 
physical and mental development inherit these 
RRE biologically, and according to ‘which, 

the dominant classes and peoples 
sould have besne bat aliy ac cerne ts the una. 
privileged ones. The intringic (genetic) chasacter- 
istics of any generation can be better than thoee of 
the generation only as a result of some 
kind of selection, that is, by those persons of the 
preceding generation who had a better genetic equip- 
ment having produced more offspring, on the whole, 
than the reat, either through conscious choice, or as 
an sutomatic result of the way in which they lived. 
Under modern civilized conditions such selection is 
far leas likely to be automatic than under primitive 
conditions, hence some kind of conscious guidance of 
selection is called for. To make this poasible, however, 
the population must first appreciate the force of the 
above principles, and the social value which a wisely 
guided selection would have. 

Sixthly, ‘conscious selection requires, in addition, 
an agreed direction or directions for selection to take, 
and these directions cannot be social anes, that is, 
for the of mankind at large, unleas social motives 
peer gina meta This in tam implies ite 

se sent ha RS The most Important genetic 
objectives, social point of view, are the 
improvement of those tic characteristics which 
make (a) for health, (6) for the complex called intelli- 
oe, and (0) for those temperamental qualities which 
vour fellow-feelmg and social behaviour rather than 
those (to-day most esteemed by many) which make 
for personal ‘success’, Oa ers elena Gene 
at present, 
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A more widespread understanding of biological 
principles will bring with it the realization that much 
more than the prevention of genetic deterioration is 
to be sought for, and that the raising of the level of 
the average of the population nearly to that of the 
highest now existing in isolated individuals, in regard 
to physical wellbeing, intelligence and tem tal 
qualities, is an achievement that would—so far as 
purely genetic oonsiderations are conoerned—be 
‘physically possible within a comparatively small 
number of generations. Thus everyone might look 
upon ‘genius’, combmed of course with stability, as 
his birthright. As the course of evolution shows, 
LaS Would Tepresent no final stage at all, but only an 
earnest of still further progress in the future. 

The effectiveneas of such progress, however, would 
demand increasingly extensive and intensive research 
in human genetics and in the numerous fields of 
investigation correlated therewith. This would 
involve the co-operation of specialista in various 
branches of medicine, psychology, chemistry and, 
not least, the social sciences, with the improvement 
of the inner constitution of man hunself as their 
central thame. The organization of the human body 
is marvelously intricate, and the study of its ganetica 
is beset with special diffoulties which require the 
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prosecution of research in this field to be on a much 
vaster scale, ag well as more exact and analytical, 
than hitherto contemplated. Thia can, however, 
come about when men’s minds are turned from war 
and hate and the struggle for the elementary means 
of subsistence to larger aims, pursued in common. 
The day when economic reconstruction will reach 


‘the stage where such human forces will be released is 


not yet, but it is the task of this generation to prepare 
for it, and all steps along the way will represent a 
gain, not only for the ibilities of the ultimate 
genetic Improvement of man, to a degree seldom 
dreamed of hitherto, but at the same time, more 
directly, for human mastery over those more imme- 
diate evils which are so threatening our modern 
civilization. 


F. A. E. CREW G. P. Carp P. C. KOLLER 
C. D. DarRurmeartoxN P. R. Davip W. LANDAUER 
d. B. S. HALDANE G. DAHLBHRG H. H. Provan 


8. C, HARLAND TH. DonzHansaky B. PRIOR 

L. T. HOGBEN R. A. EMAR8SON J. Sonurts 

dJ. 8. HOXLEY C. GORDON A.G. STEINBERG 
E. J. MULLER J. HAMMOND C. H. Wabo- 
J. NAEDHAM O. L. HOSKINS DINGTON 


CONTACTS OF RELIGION AND SCIENCE 


IR RICHARD GREGORY, in choosing “Contacts 
of Religion and Science” as the subject of his 
chairman’s addres prepared for the Division for the 
Social and International Relations of Science for the 
Dundee meeting of the British Association, selected 
fram the many topics of discussion open to hrm the 
one which, perhaps, most consistently holds the 
interest of those who are laymen in the double 
application of the term. He could have rendered no 
bette? service in both provinces of thought than he 
did by clarifying the issues, which in the popular 
mind are so ently, but as Sir Richard main- 
tained, erroneously held to conflict. 

At the very opening of his addreas Sir Richard 
made his point of view clear when, after defining 
religion as ‘the reaction to an inner impulse as to 
. what is conceived to be sacred and arouses awe or 
reverence’, and science as “the saocumulation of 
knowledge of the properties of natural objecta— 
animate and Imanimate—in relation to man’s needs 
and his understanding of them through the use of 
his mtelligence’’, he went on to show that there can 


worshipping at the same shrine”. The dogmatiams 
of a few generations ago, both of men of science and 
theologians, are now giving way to a more liberal 
spirit. As he said, “The study of science creates a 
feeling of infinite greatness m all who pursue it, and 
though it may lead to imperfect in retation, its 
motive cannot be irreligious. . . . It is in the 
service of high ideals that science, without which we 
cannot live, and religion, without which most people 
gee no meaning in life, can find a common field of 
action.” 
When Sir Richard had thus made clear his con- 
ception as a man of science of the relation between 


religion and science, he proceeded in a brief historical 
survey to show what had been in fact the interactions 
of religion and acienoe. Making special reference to 
the science of astronomy, he traced these relations 
from their beginnings in primitive forms of society, 
through their development in the civilizations of 
Mesopotamia, Egypt, India, the cogmogonies of the 
Greeks, the begmnings of modern scientific astro- 
nomical and physical knowledge down to Darwinism 
and the development of the theory of evolution, 
“which placed man in a new relationship to the reat 
of living creatures’. 

In regard to evolutionary theory, or rather ita 
mechaniam, the struggle for existance, Sir Richard 
was at pains to point out the erroneous character of 
the view sometimes put forward that this is a striving 
after personal or national mastery at all coste—‘a 
crude misoonoeption repudiated alike by ita founder, 
and by Huxley, ita most powerful exponent, as 
contrary to the best ends of civilization”. Further, 
man as ““Nature’s i t son", continually fighting 
against forces of evil which would destroy him, is 
yet able to survive by the use of his intelligence. 
“He may not know the reason for his existence, but 
he does know that there is a law and order in the 
natural world, and if he breaks them, the penalty is 
inevitable. He has to obey the laws of Nature in 
order to survive.” i 

Legt the charge of materialism should be brought 
against him for such doctrine, Sir Richard went on 
to show in effect that no break in the logical chain of 
argument, such as is sometimes imputed, 1s required 
to find æ place for faith in such'a view of Nature. 
For while ‘‘science is unable to provide any positive 
evidence for survival of personality after death— 
that belief is a rful ethical factor in human 
development. It is just as permissible, therefore, to, 
assume that another world awaits habitation by an * 


No. 3646, SEPT. 16, 1939 


exalted type of humanity after this earth has come 
to an end, as it is to believe in the eternal existence 
of personality.” 

In conclusion, Sir Richard once more emphasized 
the higtorioal note. The attempts to find support for 
Ohristian belief im general, and the Mosaic account 
of Creation in particular, in naturalistic or rationalistic 
explanations, or those which aimed at fitting new 
knowledge into a system of thought having no claims 
to scientifc acouracy, served no useful purpose to 
the Bible or to science. A much sounder basis was 


a 
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to be found in applying evolutionary principles to 
religious thought and studying sacred books as stages 
m man’s p ive discovery in theology. In 
science there are no final mterpretations or unchange- 
able hypotheses; and when the same principle is 

i in theology, religion will share some of 
the vitality of the naturel ‘sciences. “It is through 
the acceptance of the idea of evolution in the spirit, 
as well as in the body of man, that the partition 
which formerly separated religion and science is 
being dissolved.” 


THE ANCESTORS OF THE EUTHERIA 


By Dr. A. A. ABBIE, DEPARTMENT OF ANATOMY, UNIVERSITY OF SYDNEY 


W T i of individual 
inveætigators, or even of groups of investi- 
gators, as to the status of the ancestors of the 
eutherian mammals, there has not as yet appeared 
any conclusive evidence which can determine the 
issue in favour of any one of the several theories 
available. Dentition, placentation, details of the 
skeleton and other somatic characters have all alike 





At the present moment any of these propositions 
could be advanced with little fear of contradiction, 
although a general consensus of opinion would prob- 
ably be found to favour descent of the Eutheria 
from’ some primitive, marsupial-like predecessor. 
While bearmg in mind Graham Kerr’s caution 
against building too much upon the evidence of a 
single system, it may be asserted, nevertheless, that 


Fig. 1. 


A, SHOTION THROUGH THE BRAIN OF A REPTILE, TILIQUA, TO BHOW THE 
OOMMIBSURES AND THE POSITION OF THE TASOILLA DANTATA, HIPPOOCAMPUB 
49D DOBSBAL PALLIUN. 


B, C, D, stages IN THE EVOLUTION OF THE OORPUS CALLOSUM ACCORDING 
TO ELLIOT MITH: THE MEOOCOHTIOAL FIBERS ARW SAID TO PASS THROUGH 
THE HIPPOCAMPAL OOMMIBSURE VENTRAL TO THE HIPPOCAMPUS. 
(For key to lettering, see end of: article). 


failed to supply a decisive solution to the problem. 
The ancestors may have been amphibians, reptiles, 
monotremes or marsupials; the Eutheria may have 
been derived together with the Prototheria and the 
Metatheria from a common ancestor; or the 
Placentals may own one ancestor, the monotremes and 
i lials another; or they may all have arisen 
independently from distinct pre-mammalian ancestors. 


in the brain there appears a satructure—-the corpus 
callosam-—~which is peculiar to the Placentalia’.*.*, 
and that if the conditions essential to the formation 
of a corpus callosum could be defined with sufficient 
precision, they would provide a guide to the structure 
of the brain in the ancestor of the Eutheria. 

Elliot Smith ted the view that the corpus 
callosum is produced by infiltration of the dorsal part 


a 
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of the hippocampal commissure with neocortical fibres 
which pass ventral to the hippocampus (Fig. 1, B, 0). 
The hippocampus above the callosum then atrophiea 
to the attenuated remnant which is represented 
chiefly by the indusium griseum (O). Eliot Smith 
expreased the opinion that the new neocortical con- 
nexion had been imposed upon the hippocampal 
commissure of marsupials, but a glance at A will 
indicate that it might as readily have been imposed 








that of a aie even of amphibians, for 

t matter. work, then, left the problem no 
closer to solution than before. 

It has been shown?’ that in reality the corpus 


callosum has 
The neocorti 


in quite a different manner. 
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The callosal fibres, then, pass directly through the 
medial wall of the hamisphere at the subiculum, and 
crops on the dorsal aspect of the lamina terminalis 
to reach the ite hemisphere. In the sub- 
mammalia the iculam is far removed from the 
lamina terminalia, ita representative being found 
probably on the dorso-lateral aspect of the hemisphere 
(Fig. 1, A). It is clear that an essential prelimmary 
to the production of a corpus callosum in the manner 
just deacribed is approximation of the subiculum to 
the lamina terminals. Such ximation is achieved 
when expansion of the neopalltum produces the char- 
acteristic inrollmg of the hippocampus with the 
formation of a hippocampal fissure; at this stage of 
evolution the subiculum lies at the apex of the dorsal 
lip of the hi fissure‘ in close anatomical 
relationship with the lamina terminals (Fig. 2, 4). 

Expansion of the neocortex and the consequent 
formation of a hippocampal fissure are the minimum 
easentials to the production of a corpus callosum, and 
this condition is first realized in the brain of mono- 
tremes and marsupials. The ancestor of the Eutheria 
must, therefore, be sought in these two groups of 
mammals, not among the pre-mammailia. 

The ancestors of the monotremes are little known, 
while the brain in existing representatives of this 
group is far too specialized to serve as a starting 
point for the Eutheria. Among marsupials, the 
posseesion of a fasciculus aberrans in the anterior 
commissure‘ immediately excludes all Diprotodontia. - 
Of the Polyprotodontia, such tatives as 
the Cemnolestidse and Peramelide, Myrmecobius, 
Notoryctes, chad woe: Thylacinus and some of the 
Didelphiidm are all too ialized in other directions 
to serve as poeaible candidates, and there remain only 
some of the Didelphiids and Dasyurine, and the 
Phascogalins. Finally, assuming that the possession 
of a pouch constitutes another bar to direct ancestry, 
the ultimate choice must fall some small 
pouch-lees phascogale or didelphid of bodily structure 
sufficiently generalized to approximate that of the 
insectivore-like primitive placentals. 


A word of personal explanation is probably required. 
The late Sir Grafton Elliot Smith was my teacher and 
friend, and what I know of science I learnt from him ; 
but he was a man in whom acientiflo accuracy out- 
weighed all personal considerations, and this paper is 
published in the knowledge that were he stall alive, 
such would have been his wish. 
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A MESOLITHIC SETTLEMENT IN SURREY 


T discovery of a mesolithic village at Farn- 
i ham, Surrey, was due in_ the first instance to 
Mr. W. F. Rankine, who established the fact of 
mesolithic occupation on the Farnham Valley Sewage 
Farm in 1929 m the course of a surface survey of the 
district. Trial excavations were carried out during 
1930-35. Mr. J. G. D. Clark, recognizing the import- 
ance of the site, then undertook its systematic 
investigation. Excavations were carried out by 
him in 1937-38, Mr. Rankine co-operating. A report 
on the resulta of the excavations hes bean 

under their jomt authorship and is now a lo}, 
- The village is situated to the north-cast of Farnham 
on the gravel of the old course of the Blackwater at 
& height of 250’ ft. above O.D. Water supply and 
geographical oonditions combined to make the site 
attractive to early man, as is indicated by the dis- 
covery of archeological remains of many periods, 
ranging from Neolithic to Romano-British. 

The trial excavations revealed the existence af 
some eighteen depressions in the gravel, some rich 
in worked and burnt flinta, and most of them between 
three and four feet deep. The area selected for 
intensive work was a small rectangle showing less 
evidence of surface disturbance than other parta 
of the site. Here in 1987 three pita were discovered. 
These had a reddish-brown soil infilling, rich in 
worked and burnt flinte. Fram Pit I, nowhere more 
than three feet in th below the modern surface, 
some 851 crackled more than 3,464 worked flinta 

were recovered, while in a fourth pit, located and 
cleared in 1988, in which the floor had been cut 
through the gravel into red clay, 10,709 worked flinta 
and 8,880 burnt flints were found. This pit was 
Tt a a 
of a swallow hole, into which flinte had been 
in mesolithio times. Flints were recovered to 
number of 12,135 worked ard 6,847 calcined. No 
significant differences in type were shown by flinta 
from different levels. Evidences of Neolithic B 

ion were found, but it is clear that the 

ow hole had been choked with sand before neo- 
lithic peoples settled on the mesolithic site. 

The size and contanta of the pite and their general 
characteristics do not allow any doubt that they were 
dug as the floors of dwellings by the le whose 
worked flinta were found in them. were 
evidently intended for occupation over a oconsider- 
able period of time; and in this connexion the 


existenoe of a permanent water-supply near by must 
be The excavation of these floors by 
their makers provided a certain amount of soil to 


serve for walls, on which roofs could be placed; but 
the irregular plan of the pits and the absence of 


post-holes argue against any kind of frame 
construction. to character apor 
or mode of y be meti 


on, comparison ma 
Pa with the dwellings of Upper Palsolithio 
in Russia and Siberia and the 
iiss of recent circumpolar peoples. 
Typological analysis of the fiint implements found 
indicates a homogeneous industry, consisting of 
various types of microliths, of which slightly more than 


30 per cent are geometric, flakes, scrapers, awls, 
burmns, and core tools. Two techniques are to be 
noted, one core and the other flake. In the latter, 
microliths account for two-thirds of the whole. 
Farnham ig one of a number of sites in the area, 
extending to Aldershot, Guildford, Haslemere, and 
Bentley, on which the culture is essentially the same. 
Study of its distribution indicates the importance of 
geologico-ecological factors, and emphasizes the 
importance of water, and a subsoil of gravel or sand. 
Gist cndlig the server 10 te oat: bad cas! Wa E, 
Sussex and of Kent, it would appear that the 
mesolithic sites are predominantly situated on the 
Loe band of Lower Greensand which surrounds 
eald, taking in sites at Dorking, Reigate, Red- 
hil, and eb far e% Bast Malling, nees Maidstone. A 
mace from Blackdown, now in the Haslemere 
Museum (and similar finds elsewhere), resembles a 
form from the heart of the Maglemose culture, 
which goes back to Boreal times. It is, therefore, 


closely related sites form a 
ing in detail, but having m common features not 


found in combination elsewhere. occupy & 
well-defined geographical area on geo- 
logical formations; and they therefore belong to 


& narrowly distributed but self-standing culture, 
for which the term Horsham culture has been 


The key to the wider affinities of the Horsham 
culture is afforded in ita combination of muicrolithic 
and oore-axe elanenta—a combination which can be 
matched only in the Maglemose culture. While, 
however, the Maglemose strain must be recognized, 
oartain differences must be admitted. The pro- 
ae beg of core axes is lower in relation to the micro- 

itbs; and the miocrolithio forms are more varied. 
The microliths resemble most closely the Middle 
Tardenoisian of north-east France and Belgium. The 
Horsham culture, then, must be regarded as being 
basically Maglemoaian, with a strong influence from 
Middle Tardenoisian. It is known that Maglemose 
over land now sub » leaving outliers 
modern sea-level in Holderness, Kast Anglia, 
the valley’ of the Thames and ite tributaries, and 
probably the Isle of Wight and ita hinterland. It 
was no doubt on the fri of this territory on the 
western verge of the ose culture-spread that 
the Middle Tardenoisian entered Britain; and it 
can scarcely be a coincidence that the Horsham 
culture, showing elementa from both, is situated 
precisely in the zone of contact between the two. 

Throughout history Britain has benefited from a 
variety of movements and influences from a variety 
of Oontinental sources. Already in meeolithic times 
two separate influences are to be seen flowing into 
England, one predominantly northern and the other 

western i 


has yet managed to acquire its own distinctive 
features. 


1 Pree. Prenat. Seo., §&, 1; 1930. 


526 


SCIENCE NEWS A CENTURY AGO 
The Acoustics of Buildings 
Om September 18, 1889, Pigs Goodwin, j 
ee of the Civil Engineer ond Arohi- 
" Journal: “Bir. The report recently made to 
the. Commissioners of Her Majesty’s » by 
Mesers. Barry, De la Bechs, W. Smith and Charles 


Henry Smith, on the sandstones, limestones and 
oolites of Great Britain forms with the 


numerous tablea and resulta of experiments by 


Meers. Daniell and Wheatstone appended to it, one 
of the most valuable contributions to architectural 
science that has been made in modern times. .. . 

‘This being the case, then it must, I think, seam 
desirable to all that government should continue the 
good work ... and I would venture to suggest 
moen cee args dled Noa racer ars n 


of a ee ee 
le forms of buildings, tae beraad “ot 


construction In & phonocampti int of view, to 
in babe edena oF. eound “and 46 dodane 
principles to be hereafter applied in the erection of 
buildmgs. On this subject, which is of the most 
vital importance to the excellence of the new housed 
of parliament, we are confessedly entirely ignorant 
(and I speak of not architects alons), we do not know 
80 much as would enable one to say with cartain 

before a building be finished, whether or not it 

be well for oratorical purposes. ... 
Sincerely therefore do I hope that a commission will 
- be immediately appointed to collect information on 
the subject, and conduct a series of experiments on 
ee ee whioh POEB effectual can 
be looked for. .. 


Chemical Powers of Light 


“M. EDMOND BECQUEREL has recently communi- 
cated to the Académie des Sciences some important 
investigations on the chemical of solar light, 
which will probably lead to new and valuable resulta. 
It has been long known thet light has the power 
of variously affecting certain chamical compounds ; 
sometimes i combination between two elements, 
and in other cases effecting the decompdsition of 
compound substances ; and it has been found that 
when a pencil of light is decomposed by passing 
through a prism of glass, those rays which possess 
this power are differently refracted fram the coloured 
rays, and hence the existence of peculiar raya to whiah 
the name of Chemical Rays is given, has been de- 
duced. The chief difficulty in j ta on these 
rays has been the slow nature of the action caused, 
and the difficulty of appreciating tham. M. Becquerel 
has overcome these sources of uncertainty, and is 
enabled to study the chamical powers of light with 
ease, and measure the effects produced with consider- 
able accuracy. The manner m which this is done is 
very simple. Two liquids of different densities, but 
both conductors of Electricity, and of such a nature 


as to act chamically each other when exposed to 
the influence of solar ight are selected, and a portion 
of both is put into a cylimdrical vessel blackened on 


the exterior’. Plates of platimum are immersed in the | 

ids and connected to a delicate galvanometer. 
co ae hen thus arranged a ray of light is suffered to 

pas through the mass of the fluid, it causea chemical 
Eolica éo take plasa al {ho surian of contact of ihe 
two liquids, and a current of electricity which this 
seta in circulation is immediately rendered evident 
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on the galvanometer. As the angle of deflection of the 
galvanometar indicates the power of the electric 
current, and as that is in exact ion to the 
chemical action which originates it, it 1s evident that 
the arrangement gives an accurate measure of the 
chemical rays of light, at different times, from 
different sources, and under various circumstances” 
(Atheneum, September 21, 1880). 


“TGuiellihe throug tie Al 

Taa Mechanics Magamine of Septamber 21, 1839, 
ea oD al eg Aaa co “M. 
anino Volta, the engineer of Como, who in oon- 
junction with M. Bruschetti of Milan, obtained. in 
1837, from the Austrian Government, a privilege of 
fifty years for the construction of a railroad between 
Milan and Oomo is now 
Oantons of Grisons and Bt. 
would vie in magnitude with the Thames Tunnel, 
viz., the piercing through the Grisons Alps. 

M. Volta, reckoning that thirty yeara will be required 
to execute the works, demands an exclusive 

of a hundred years with li to establish -com- 
panies, in order to procure fun or to transfer his 
privileges to others.”’ 


REPORTS AND OTHER 
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SOCIOLOGICAL ASPECTS OF EVACUATION 


HE complaintes which are bemg received 
regarding the operation of evacuation 
schemes in England have at least the merit of pre- 
venting any undue complacency arising from the 
smoothness and efficiency with which the actual 
transport arrangements were carried out. The suc- 
coes of that operation and ite fortunate freedom 
from attack might well have engendered undue op- 
timiam and encouraged the tendency to forget that 
the real test of evacuation has yet to oome. The pro- 
blem of dispersal, however urgent aa a first step m 
national defence, is simple compared with the 
more abiding social problems which evacuation 
presenta, not only under emergency conditions but 
- also m the permanent re-integration of national 
life. 

It is well to recall at the start that, as Dr. T. 
Adams pointed out in his able paper at the British 
Association meeting at Dundee, under certain 
conditions, evacuation, however dificult and 
costly, must remain for some few cities an indis- 
pensable element of defence while the possibility 
of war remains, unleas we are prepared deliberately 
to forgo certain of the advantages which ‘can only 
be realized in a properly administered city. 
Aooordingly it is important that the experience 
gained at every stage from the actual preparation 


and conduct of the evacuation, to arrival and 


settlement in the reception areas, the social 
, problems of the evacuated areas, until the final 
return to and re-settlement in the evacuated areas 
when the emergency has pasaed should be carefully 
sifted and studied by acientific and impartial 
minds, 
, The outstanding feature of evacuation in England. 


“ 


‘Ty 


is indeed that it is a social experiment on a very 
large scale, and its success or failure will depend 
on the attention which is given to the social 
factors, and the thoroughness and impartiality 
with which they are investigated and handled. It 
should be obvious that many of the well-founded 
complaints which are encountered arise primarily 
from neglect of, or imperfect attention to, social 
factors in the preparation for the dispersal. Certam 
misfits or embarrassmenta were almost inseparable 
from a domestic reshuffle on the existing scale. 
Differences of outlook and of social position must 
be expected and should provide no insuperable bar 
to domestic harmony. Different conceptions of 
what constitutes personal cleanliness present much 
more intolerable difficulties, and complaints on 
this score have come as freely from those soting 
as hosta as from evacuees who shrink from the 
squalor of the homes in which they ai a 


The extent to which such complaints have been 
voiced is clear evidence that something has been 
seriously amiss with the planning of the evacuation. 
Insufficient attention has been paid to the relative 


‘social types of evacuating and receiving areas. In 


some instances accommodation of the exact type 
required has been untapped while the evacuees 
were. received into neighbouring districts under 
conditions which promptly stimulated a migration 
homewards. The veriest attempt at social survey 
or comparison of receiving and evacuating areas 
would have greatly reduced the proportion of 
misfita. ‘3 

It should not, of course, be too late to remedy 
the worst mistakes, and indeed certain education 
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authorities. have taken wise and effective sotion. 
Too much stress cannot be laid on the importance 
alike of checking any homeward drift and of 
encouraging the good will between the evacuees and 
their hosts which is generally so conspicuous a 
feature. The value of this sympathy and under- 
standing can scarcely be overstressed in relation 
to the social re-integration which lies ahead. 
That is the aspect upon which attention ahould 
next be concentrated, and the reopening of the 
schools and development of the educational argan- 
ization in the reception areas is only a special 
aspect of this problem. Difficulties raised by such 
questions as equipment and buildings are of 
secondary importance compared with that of 
ensuring that the evacuated children are living in 
a beckground favourable to their development, 
and repairing so far as possible the damage 
which upheaval and separation from homes 
and parenta and familiar surroundings may have 


If it is necessary to plan for a period of three 
years or more, as indicated by the Government, 
something more than temporary expediente will 
be required, whether in regard to educational 
equipment or social background. Moreover, the 
draw beoks of improvisation in teaching are all the 
greater if the satisfaction and support which the 
normal home surroundings afford are lacking. 
Equally the social services which the development 
of education has been rendermg may be even more 
imperative under the conditions which obtain in 
the reception areas if the nation’s capital in youth 
is not to be wasted. 

To maintain existing standards of education and 
well-being among children and adolescentes in the 
conditions imposed by evacuation is no simple 
problem, but its solution is essential, and no 
exigencies of national defence can justify ite 
neglect. Indeed, the experience of the War of 
1914-18 should remind us of the danger of 
abandoning policies already laid down for improv- 
ing those standards. It is not to be expected that 
no checks will be encountered or no harm done 
under the conditions of stram and hazard imposed 
on the whole nation; but there is no more vital 
national interest than that of seeing that the 
young are shielded from any untoward effects Bo 
far as possible, and the disturbance of their normal 
development and training minimized. 

The educational problem is only one of the issues 
raised by evacuation, and even here there are 
features which may yet prove to be assets. To 
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thousands of children from congested areas and 
slums a new world is opening, and the spirit of 
adventure in which they set out at least holds 
promise of an opportunity of bringing townsfolk 
to learn something more of the countryside 
and of its life which could give a new mean- 
ing to some of the content of educational sylla- 
buses. The spirit in which most people in the 
reception areas have accepted their responsibilities 
and the courage and adaptability of most adult 
evacuees are other solid assets that have not only 
made the evacuation scheme workable but also 
helped to alleviate the wholesale disruption of 
family life entailed. 

The opportunity of social re-integration must 
not be missed, and the good will displayed 
in the actual evacuation cannot be allowed to 
be disatpated. Steps must be taken to mitigate 
and to eliminate the disruption of family life so 
far as possible and to explore rapidly all avenues, 
such as the construction of rural campe which 
offer the prospect of terminating the separation 


of mothers and children. Besides this, problems. 


of health and hygiene will demand olose attention 
if the dangers of epidemics, especially under the 


stress of emergency conditions, are to be prevented - 


or minimized, and excessive strain on health, 
sanitation, water supply and other public 
services in the reception areas avoided. 

Many of these matters call for wise planning 
and scientific investigation; but no oomplete 
solution can be achieved if we fail to remember 
that the problem is a national one and not merely 
that of a number of independent reception areas. 
The evacuated areas themselves will be subjected 
to economic and social stress and strain even if 
fortunately spared from actual attack from the 
air. Not merely private households, but also 
general trading conditions, amenities and publio ser- 
vices cannot but be profoundly affected if not 
dislocated by the removal of a high proportion of 
the population of an ares. 

The economic problems of evacuation are large 
and complex. No less important are those of 
recreation and fitness. These reach far beyond 
the provision of facilities for organized games for 
the schools in the reception areas. The existence 
of amenities for physical and mental refreshment 
is a vital factor in the psychological adjustments 
involved and in the maintenance of morale. 

The psychological aspects of evacuation are 
possibly the most important of all. Neglect of 
them may delay the establishment of reasonably 
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satisfactory conditions in reception and in evacu- 
ated areas. At the worst.it may lead to deteriora- 
tion in morale, which by frustrating the very pur- 
pose of evacuation may endanger the whole 
national effort. The stresses set up both in evacua- 
tion and in reception areas, like those caused 
through the whole fabric of civil life by the necessity 
of re-adapting or even re-orientating life to the 
restrictions of movement, lighting, eto., imposed. 
by wartime exigencies, and the strain of long hours, 
often with responsibilities in some branch of civil 
defence in addition to the working day, demand 
some opportunity for relief from time to time if 
serious physical or psychological damage is not 
to result. 

On this ground alone the question of recreation 
presents problems which cannot long be neglected. 


Means must be found, consistent with publio- 


safety, of ensuring reasonable opportunities of 
entertainment and relaxation. Possibly the trans- 
fer or redistribution of such facilities in the re- 
ception areas may be involved as part of the 
policy of developing an adequate communal life. 
It should not be forgotten, however, that the 
migration to the reception areas has, together with 
the curtailment of public and private means of 
transport, largely closed for purposes of re- 
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creation areas which derive most of their impor- 
tance from their value as health resorts. As the 
war continues, the need for attention to such 
questions cannot but increase. 

These-are only some of the more immediate 
problems whioh evacuation presenta. There are 
others equally important which will require atten- 
tion before the normal trend of the national life 
can be resumed. The dispersal of business and 
industrial firms as well as of Government depart- 
ments and the accompanying decentralization will 
raise questions of policy before a return can be 
made to previous locations. New and unexpected 
opportunities of town planning and of guiding the 
location of industry may well present themselves, 
if the experience now being gained is wisely 
utilized. In these, as in the more immediate and 
pressing problems, impartial survey and patient 
scientific investigation of the many economic, 
social, technical and psychological factors involved 
ace essential. Scientific workers would be unworthy 
of their own traditions if they failed to insist on 
the importanoe of a scientific study of the problems 
which evacuation presents, or to direct attention 
to factors which threaten to sap either the physical 
or the moral welfare of the nation in the task to 
which it is now addreased. 


FLUID DYNAMICS 


Modern Developments in Fluid Dynamics 
An Account of Theory and Experiment relating to 
Boundary Layers, Turbulent Motion and Wakes. 
Composed by the Fluid Motion Panel of the 
Aeronautical Research Committee and others, and 
edited by 8. Goldstein. (Oxford Engineering 
Science Series.) Vol. 1. Pp. xxiv+ 330+ 29 
plates. Vol. 2. Pp. xii+ 331-702 + plates 30-35. 
(Oxford: Clarendon Press; London: Oxford 
University Press, 1938.) 50s. net. 


"TH present work is dedicated to the memory 
of Horace Lamb, the father of classical 
dynamics, whose fundamental work, “A Treatise 
of the Mathematical Theory of the Motion of 
Fluids”, appeared in six English editions aa well 
as in several foreign translations and is in the 
hands of every specialist in the theory of fluid 
motion. By ‘classical’ hydrodynamics, we under- 
stand the hydrodynamics of the nineteenth century 


in contrast to that of the twentieth, which is 
distinguished chiefly by a more detailed and at the 
same time extensive study of the influence of 
viscosity, particularly in the case of fluids of small 
viscosity, so that a much nearer approach to 
reality has been attained. Even those parte of 
the modern theory which are fundamental for the 


-ideal frictionless fluid have been enriched in 


very important pointa by new research. Here, the 
knowledge of the existence and behaviour of 


- surfaces of separation was effective in the dis- 


covery of new ways in which to obtain practical 
resulta. 

During the last twenty years, much new know- 
ledge, with practical applications, has matured 
concerning the disturbance occurring in the 
majority of technical fluids—of which the ultimate 
cause is still a problem—which is known as 
turbulence. These developmente have proved 
extremely fruitful where scientific application is 


© physik, Vol. 4 (I-IV, 4 (1930-1932)). 
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concerned, as, for example, in meteorology and 
oceanography. 

The great interest which has developed in 
recent years in aeronautical science, for which 
fluid theory is of basio importance, had con- 
siderable influence on the rapidity of progress in 
the science of hydrodynamics. In consequence, 
research in the subject has advanced at such & 


pace and has given rise to such an immense — 


literary output, that it has become increasingly 
difficult for any one individual to keep up with it. 
Hence a number of works of a co-operative nature 
have appeared in which the attempt is made to 
present a survey of all the resulta obtained by 
research. Two earlier works of this kind are 
“Handbuch der Physik”, Vol. 8 (1927), by Geiger 
and Scheel, and “Handbuch der Experimental- 
A newer 
work in six volumes, entirely devoted to aero- 
dynamics, is ‘‘Aerodynamic Theory” (1934-1936), 
by W. F. Durand. 

Although the present work is distinguished from 
previous ones by ita intentional limitation to 
particular fields which are intimately connected 
with one another, the sections in themselves are 
amazingly comprehensive. For this reason alone, 
the book is certain to remain for a long time indis- 
pensable to the further development of research 
in these fields. A characteristic of the whole 
domain with which this book is concerned is that 
it includes those branches of hydrodynamics and 
aerodynamics which. are concerned with viscous 
fluids and particularly those possessing low 
viscosity, or, in other words, with laminar and 
turbulent flow, with special consideration for flow 
near the surfaces of solid bodies and in the domain 
of great turbulence behind them. Furthermore, 
the transference of heat in laminar and turbulent 
fluid motion is considered. On the other hand, 
neither potential fluid motion, nor the three- 
dimensional aerofoil theory, nor the propeller 
theory are dealt with. Nor indeed do the problems 
of oompressibility and cavitation come under 
consideration. 


The contributors to this work include members. 


of the Fluid Motion Panel of the -Aeronautical 
Research Committee, of which Sir Horace Lamb was 
a member for many yearsand which now inaludes 
eleven British research workers and four younger 
workers. It is a truly co-operative work in which 
even the names of the authors are kept well in 
the background. In fact the only name which 
appears is that of the editor, Dr. 8. Goldstein, 
who directed the research and writes an intro- 
duction for the benefit of the reader, in which the 
most important concepts in hydrodynamics are 
expounded in a brief but extraordinarily clear 
manner. 
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The contents of the book are arranged as follows. 
Of two introductory sections, the first is concerned 
with fundamental concepts and with the laws of 
motion of the ideal non-viscous fluid, and the 
second with laminar and turbulent boundary layers 
and their effect with regard to drag. In the third 
section, a strict mathematically formulated account 
of the laws of viscous fluids accompanied by 
accurate solutions of the equations is given. The 
fourth section expounds the mathematical theory 
of fluid boundary layers, the fifth is devoted 
to the concept of turbulence, while the sixth dis- 
cusses experimental apparatus of all kinds (wind 
tunnels, experimental tanks, whirling arms, velocity 
and pressure measurements, visualization of fluid 
motion). In the seventh section a well as in the 
eighth, with which the second volume begins, fluid 
motion in pipes and canals and along level plates, 
obedience to the law of the laminar and turbulent 
forms of motion together with the relation of the 
former to the latter, are very thoroughly ex- 
pounded In Section ix the problem of resistance 
in the case of symmetrical cylinders is discussed, 
while Section x is concerned with the resistance 
of asymmetrical cylinders and special sero-foils ; 
in Section xi rotation shapes (airship shapes) are 
considered. The different kinds of control of 
boundary layers are examined in & further section, 
which is followed by another to consider eventa 
taking place in the wake of a moving object. The 
final sections, xiv and xv, are conoerned with 
heat transfer by conduction and convection in 
laminar and turbulent fluid motion. 

‘Fhe exoellent illustrations are a special feature 
of the work. Wherever possible they are taken 
from. original monographs, and the photographs— 
the majority from the original—are excellent half- 
tone prints reproduced in thirty-five plates. This 
natural documentation increases the interest of 
the book and is very welcome. Furthermore, the 
value of the work, which is carried out most 
conscientiously in all sections, is much enhanoed 
by very complete author and subject indexes 


` covering twenty-two pages. The reviewer noted 


with great appreciation that not only important 
English works on the subject, but also all those 
known to him in the foreign literature also are 


included. There is no doubt that this work will 


contribute enormously to the furtherance of ° 


research in the subjecte with which it deals and 

that it will be of mestimable use to students. 
The reviewer would like to make one suggestion, 

namely, that short explanatory legends under the 


‘jllustrations—which are absent in this work—are 


very helpful to those who have not studied the 
text of the book itself. Such explanatory legends 
are particularly helpful when one is glancing 
through the book for the first time. L. P. 
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SYMBIOSIS BETWEEN FUNGI AND SCALE INSECTS 


The Genus Septobasiditum 

By Prof. John N. Couch. Pp.ix+480 + 114 plates. 
(Chapel Hill, N.C. : University of North Carolina 
Preas; London: Oxford University Preas, 1938.) 
5 dollars. 


| ee the able leadership of Prof. W. C. 
Coker, the Botanical Department’ of the 
University of North Carolina has produced several 
major works on i: ‘The Saprolegniacess, 
with Notes on other Water Molds” (1923); “The 
Clavarias of the United States and Canada” (1923) ; 
‘The Gastromycetes of the Eastern United States 
and Canada” (1928); and “Studies of the Genus 
Pythium” (1931). To these there has recently been 
added John N. Couch’s splendid monograph on 
the genus Septobasidium. 

By means of sucking tubes, scale insects obtain 
their nutriment from the cambial region of the 
plants to which they become attached. Von 
Hörnel and Litachauer in 1907 were the first to 
direct attention to the remarkable fact that, in the 
dried species of Septobasidium investigated by 
them, scale insects are always present under the 
hyphel mats formed upon the bark of twigs or 
branches. Couch, working for more than ten years 
on living material, has now shown that scale 
insecta are present in the hyphal mate of Septo- 
basidium species in general and that the fungi and 
the insects live together symbiotically. A Septo- 
basidiam can extend its development only in 
connexion with soale insects, and when these insects 
die the growth of the fungus ceases. Tho insecta 
are protected from their enemies by the fungus, 
and the fungus draws ita nutriment from, and is 
distributed by, the insecta. The symbiotic rela- 
tionship of the fungi and their associated insects 
has been discussed by Couch in detail. 

In Septobandium Buri, the life-history of which 
Couch describes and illustrates very fully, the 
fungus mat above an insects body on an oak 
branch is nowhere in direct contact with the insect, 
but the two are connected together by numerous 
coiled hyph». This arrangement gives the insect 
freedom of movement to breathe, so that it will 
not suffocate. The coiled hyphæ are attached to 
the insect at the dermal pores and sete. By means 
of the threads passing throngh the natural aper- 
tures of the insect’s body-wall the haustoria of the 
fungus within the msect’s body are connected with 


. the mat and thence with the other parte of the 


fungus. The haustoria are found only in the 
circulatory system or hæmocœl of the insect, and 
they are coiled in form. 


With the help of the haustoria, the fungus obtains 
the nutriment necessary for ita growth and for the 
production of basidiospores on ite exterior surface. 
Not all the insects beneath a stroma are parasitized, 
butthosethatare are dwarfed andinoapable of repro- 
duction. The young insecta are infected by bud 
cells formed by the spores and never by fungal 
hyphs. Some of the insecte which have become 


- infected by crawling over the spore-bearmg surface 


may crawl back beneath the fungus colony under 


‘which they were born, others may settle down 


beneath other fungus colonies, and some settle” 
down on the bare bark. The first two groups of 
insects are solely responsible for the survival and 
continued growth of fungus colonies, while the 
third group, which settle down on clean bark, are 
solely responsible for the distribution of the fungus. 
Under natural conditions, whereas the fungus 
cannot live without the insects, the insects are 
able to live without the fungus; but the life of 
insects unprotected by the fungus is precarious. 

Septobasidium is widely distributed in the 
world. There are numerous species in the United 
States, the West Indies, Brazil, Ceylon, Java, and 
the Philippine Islands, and a few species have 
been found in Europe and Australia. 

By far the larger part of the volume is devoted 
to taxonomy. On the basis of the symbiotic 
relationship, Couch has raised the Septobasidiacem 
to the rank of an order, the Sepfobasidtales, oo- 
ordinate with the Auriculariales, the Uredinales, 
and the Ustilaginales. A key for identification is 
followed by a description of 163 species, 5 varieties, 
and 2 hybrids. Some 56 species are described as new. 

The illustrations are numerous and admirable. 
Among other things they depict: the insect 
houses and their ocoupante ; the relations of the 
fungi and insecta with one another and with 
the tree at the expense of which they both ultimately 
live; the ways in which the i extend their 
colonies by the capture and infection of more and 
more young insecta; and the microscopic details 
of structure of nearly all the species of Septo- 
basidium which have been described. 

Prof. Couch is to be heartily congratulated on 
the outcome of his labours. By long-continued 
and exact observation he has added greatly to our 
knowledge of Septobasidium species, and at the 
same time he has made a series of beautiful dis- 
coveries concerning the relations of fungi and 
insects. His book is a valuable addition to bio- 
logical literature, and ita contents will appeal not 
only to myoologista but also to entomologista and 
naturalists in general. A. H. REGINALD BULLER. 
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SPECTROSCOPY IN INDUSTRY 


Spectrographic Analysis in Great Britain - 
Edited by A. C. Candler. Pp. 80. (London: 
Adam Hilger, Lid , 1939.) 7s. 6d. net. 


VODEN spectrographs suitable for industrial 

work originated in Great Britain nearly 
thirty years ago, and their application to industry 
has been continuously increasing for three main 
reasons. First, for purely routine control, the 
spectrographic method is often much more rapid 
than a purely chemical one and, moreover, may 
require fewer workers. Secondly, chemical analysis 
may be less reliable when the estimation of mere 
traces of oertain elements is involved. Finally, 
only small quantities of material are required for 


spectrographic analysis. 


The monograph under consideration comprises 
twenty-eight articles describing the application of 
spectroscopic methods to a wide range of subjects, 
including analysis of alloys, detection of metallic 
contamination of beers, agricultural problems, 
archsology, and last, but by no means least, to 
forensic science. All the articles are brief. 


THE FACTORS 


f 


The Factorial Analysis of Human Ability 
By Prof. Godfrey H. Thomson. Pp. xv + 326. 
(London : University of London Press, Ltd., 
1939.) 16s. net. 


Mo psychologists have assumed that all 
mental activities are reducible to a small 
number of independent ‘factors’, such as intel- 
ligence, emotionality, verbal capacity, manual 
capacity, introversion or ita opposite, and the like. 
Prof. Thomson’s book is concerned, not so much 
with discovering what these factors may be, but 
rather with a critical examination of the mathe- 
matical procedure by which, it has been claimed, 
their existence may be established. 

The older ‘faculty school’- simply postulated 
such elementary capacities as they were required ; 
the newer school of statistical paychology supposes 
that they can be deduced mathematically by 
analysing correlations between test-performances 


. or estimates of character. Various methods have 


been devised for this purpose—all loosely covered 
by the broad term ‘factor analysis’. Of these the 
earliest was Prof. C. Spearman’s well-known 
attempt to demonstrate that all mental processes 


The spectrograph, for example, has proved 
helpful in tracking down the causes of obscure 
diseases of crops and stock. Thus teart, to which 


-cattle in certain areas are subject, is found to be 


associated with an increased molybdenum. content 
in the herbage. In view of the minute traces of 
molybdenum involved, a long time would un- 
doubtedly have elapsed before this discovery 
could have been made, had chemical methods 
alone been available. 

The concluding article, which deals with forensic 
science, suggests numerous ways in which the 
spectroscope can assist in tracking the criminal. | 
Thus counterfeit coins may be compared with 
dust from the suspect’s pockets; a fragment .of 
glass from the turn-up of a suspect’s trousers may 
be compared with the glass of a window broken 
in a smash and grab raid. 

The monograph may be recommended to all 
interested in the application of spectroscopy to 
almost every walk of life. 

J. Nawroxs Frown. 


OF THE MIND 


involve a single intellectual factor, identifiable 
with ‘general intelligence’. His formulæ® assumed 
that two factors only were sufficient to account 
for every test performance. Later work in Great 
Britain, particularly in the field of educational 
testing, indicated that more specialized factors 
(verbal capacity, arithmetical capacity, eto.) 
appeared to enter into different tests, in addition 
to the ‘specific factor’ peculiar to each one and 
the ‘general factor’ common to all. The notion 
of multiple factors, as a substitute for that of 
dual factors, has since found strong support in 
America ; and recent workers have endeavoured 
in various ways to generalize the simpler theorems of 
the two-factor hypothesis to meet these wider needs. 

In the book under notice, Prof. Thomson brings 
together into a single clear and systematic exposi- 
tion all the chief factorial methods that have 
hitherto been put forward. He explains their 
mathematical derivation in an elementary way 
for the student of psychology, and briefly oom- 
pares their merites and their disadvantages. He 
also incorporates a summary of his own very 
valuable contributions, including more particularly 
a revised version of the sampling theory which he + 
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had put forward ss an alternative to the two- 
factor theory of Prof. Spearman. From the first 
page to the last the treatment is remarkably 
lucid, suggestive, and impartial. 

Prof. Thomson claims that his book is written 
primarily for the reader “with little or no mathe- 
matical knowledge beyond what is ordinarily 
imparted in the secondary school”. Nevertheless, 
evén the professional psychologist and statistician 
will welcome the compendium of formule and 
proofs brought together in the mathematical 
appendix, and throughout the book will find new 
light continually shed on old problems. In 
common-ith most recent contributors to the 
subject, Prof. Thomson believes that these pro- 
blems are best solved by matrix algebra; and, in 
their abstract form, the solutions reached are, as 


NATURE 


533 


a matter of fact, often strikingly similar to results 
independently obtained by quantum physicists. 
But, as the present reviewer has more than once 
painted out, although these methods were originally 
developed for the analysis of the results of psycho- 
logical testing, they would be almost equally 
applicable to the solution of analogous problems 
in many other fields—in physiology, biology, 
sociology, medicine, economics, agriculture and, 
indeed, in almost any science where causal factors 
are numerous and inextricably interlinked. The 
book must at once take ite place as one of. the 
most important publications of the year in the field 
of education and psychology; at the same time 
it should be of great interest to all who are 
engaged on statistical research, no matter what 


their special sphere. C. B. 


TABLES FOR STATISTICIANS 


Statistical Tables for Biological Agricultural 
and Medical Research 

By Prof. R. A. Fisher and F. Yates. Pp. viii+90. 
(London and Edinburgh : Oliver and Boyd, 1938.) 
12s. 6d. net. 


VIC BEEN statistical analysis, particularly that 
relating to the production of adequate and 
exact testa of significance, owes much to the 

researches of R. A. Fisher, whose 
text-book, ‘Statistical Methods for Research 
Workers”, has gone through a number of editions 
since it was first published in 1925. Not the least 


valuable feature of this work is the collection of . 


tables, which have proved so indispensable to the 
statistical worker of to-day that they have been 
repeatedly referred to, and in certain cases 
reprinted, through the generosity of author and 
publisher. The desirability of having them 
separately published has been felt in many 
quarters, and in the volume now before us we 
have & work in which the tables of Fisher’s book 
have been not only reprinted but also amplified, 
and many other tables have bean added. While 
not & complete manual of statistical tables, avail- 
able for all purposes (it is not, for example, very 
easy to fit a normal curve from the tables provided), 
the book is a very useful collection, and should be 
the indispensable companion of every statistician. 

The first set of tables consists of those from 
Fisher’s book, considerably extended (especially aa 
to the z-table and ite accompanying “variance 
ratio’), and with two new tables. The second set 
consists of tables of probits and angular trans- 
formations, found useful in medical research. We 


then come to a section of non-numerical tables, 
lista of Latin squares, and combinatorial solutions 
required for the design of balanced incomplete 
blocks——a set of tables which should be very useful 
to the agricultural experimenter. Following this 
are tables of a more miscellaneous character, 
including an interesting and useful new table of 
orthogonal polynomials, which should much sim- 
plify the calculations in problems of fitting curves. 
Finally, to complete the set, we have tables of 
logarithms, including natural logarithms up o 100, 
squares, square roots, etc., and tables of certain 
trigonometric functions. The last is a new table 
of random numbers. 

As an example of mathematical table construc- 
tion the work is excellent. The printing, spacing 
and presentation, and the large flat page, are 
according to the best canons. Where interpolation 
is necessary, the tables are adequate for the 
purpose, and the methods to be used are stated. 
In the case of standard tables, with mean differ- 
enoes, there is the interesting imnovation of 
providing mean differences for half the interval 
only, thus teaching the user to subtract as well as 
add, and making for greater accuracy in the final 
result. The introduction, as is to be expected, has 
points of originality and interest, and is in itself a 
worthy piece of mathematical research. While 
some readers may be disappointed by not having 
standard uses of the standard tables illustrated, 
they will on the other hand weloome new statistical 
testa there described, together with suggested new 
uses of old tables, and the ways of using effectively 
the new tables. J. WISHART. 
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Rn eee ae IN EVOLUTION* 
By Pror. J. RITCHE 


UNIVERSITY OF EDINBURGH 


7 An useless science is an empty boast,” 

Shakespeare is alleged to have said, but he 
lived before that pernicious cleavage had been 
made between pure science and economic science, 
which suggests, as Hinton once said, that the latter 
ia a gold-digger while the former excavates only 
knowledge. And while we are strongly in favour 
of those lines of scientific endeavour which make 
their first purpose an attack upon the evils that 
man and his possessions fall heir to in the course 
of Nature, and which aim at easing the human 
struggle for existence, there are questions of no 
immediate practical moment to which the inquiring 
spirit of humanity demands an answer. I do not 
think Shakespeare would have called these recur- 
rent problems “useless science”, for the mind of 
man requires satisfaction as well as his material 
need. 


TEHE SECRET OF LIFE 


Much that was mysterious about life has dis- 
appeared or is disappearing before the persistent 
inquiries of the physicist and chemist. Life 
“processes of the physiological order are ruled and 
guided by the self-same laws which regulate action 
in the non-living world. 

But it is just as obvious that none of these 
interpretations reaches the secret spring of life itself. 
The physical explanation of the architecture of 
animals must assume the power of the living thing 
to react and mould itself to the forces that play 
upon it. The Donnan equilibrium, which interpreta 
a condition of thermodynamical balance, meeta the 
case of a living cell only when the cell activity is at 
its lowest, and the more active, that is the more 
alive, a cell is, the lees does the Donnan theory 
become applicable Enzymes may be necessary for 
the complete activity of a oell, but, though it may 
hasten a chemical reaction, no catalyst can set a 
reaction in motion; in the case of the ocell that 
appears to be the prerogative of ‘life’. 

Let us turn, then, from the minute analysis of the 
unit of life which in recent years has done so much 
to reduce the mystery of life, without, however, 
reaching the kernel of the mystery, to see what 
suggestion may arise from another point of view, 
a perspective of evolutionary processes. 

The occurrence of certain organic aggregates on 
land and in the ocean, and the increase in orderly 
arrangement of matter revealed in the evolution of 


* From the mesdential address before Section D eee ees 
British Assonation, delrvered at at Dundes on August 31 


life from more simple to more complex, leads to 
the conclusion that in practice the second law of 
thermodynamics, so well established for physical 
happenings, cannot be satisfactorily applied to 
living proceases; and that while no one would 
deny that living things in the long run and in a 
universal sense are subject to ita demands, and 
indeed that in their workings they are probably 
controlled by it, nevertheleas organisms appear to 
be able temporarily to hold up or withstand the 
physical course of degradation of matter, if they 
do not actually reverse it. 

From this point of view, then, the secret of the 
living organism, that is ite easential difference from 
non-living matter, is its power of trading with ite 
environment in such a way that it can build up ite 
body stores of high potential energy from materials 
of lower potential. 

Phenomena of life elude treatment by the laws 
of thermodynamios, not necessarily because living 
matter does not obey these laws, but because the 
unknown conditioning of working organisms is too 
complex to yield to analysis applicable to inorganic 
states. Nor does it seem likely, since livingness 
exista within a very limited range of temperature 
and is readily extinguished. by interferences, that 


' it can ever be subjected to the sort of analysis which 


has led to the interpretation of the constitution of 
physical matter. It seems logical, therefore, to take 
a8 axiomatic the existence of life, not as a vital 
force which animates something different, namely 
matter, but as the activity of an atomic combination 
the very activity of which renders it unanalysable 
by the standard methods of the physicist and 
chemist. Thus, as one of the greatest of living 
physiciste, Niels Bohr, has pointed out, the biolo- 
gist would aceept for the living world a position 
analogous to that accepted by the physicist for the 
non-living. ‘The existence of life must be con- 
sidered as an elementary fact that cannot be 
explained, but must be taken as a starting-point in 
biology, as in a similar way the quantum of action, 
which appears as an irrational element from the 
point of view of mechanical physios, taken together 
with the existence of the elementary particles, 
forms the foundation of atomic physics.” 

The biologist, admitting ‘life’, may build up 
a whole body of biological theory, as distinctive 
and peculiarly his own, and as logical in the logic 
of probability which Profeasor Darwin advocates, 
as are the theories of the physicist or the chemist 
in their own limited fields. 


{ 
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LENGTHENING OF LIFE PERSPECTIVE 


There is another notable development of this 
century which must affect evolutionary thought, 
the expanding idea of the time during which the 
earth and life upon the earth have been in existence. 

From the earlier discussions it would appear that 
a psychological element entered into the final 
estimates, as if the calculators drew back aghast at 
the possibility of the enormous age of the earth at 
which their estimates hinted. - Thus almost all 
tended in their final summing towards the minimum 
of their soales, and little is heard of the other 
extreme—Lord Kelvin’s independent maxima, 
reached by different methods, of 1,000, 400 and 
500 million years, or Geikie’s 400 million years— 
although these came much nearer to the modern 
estimate. 

Now, a consensus of opinion admits credibility 
to estimated based upon the break-up of radio- 
active minerals in the rocks. We may say that 
life has existed upon the earth for perhaps 1,200 
millions of years ; and then to comiplete the picture 
that the birth of the earth and, as the new oog- 
mology seems to indicate, perhaps also at the same 
time the stupendous birth of sun and stars, took 


‘place about 2,000 million years ago. 


STABILITY OF ORGANISM AND SLOWNESS OF 
EVOLUTION 


_ This amazing extension of the time concept of 
life emphasizes anew some of the striking features 
of evolution. We are accustomed to lay stress on 
the variation of living things, upon which evolution 
depends, but surely more remarkable is the stability 
of living organisms, which retain thar own 
characters in spite of changes in the environment, 
and whose germ oelle pass theese characters wn- 
altered through countless generations. The edible 


- mussel (Cardium edule) has retained its specific 


characters for two million years or more; ita. 
genus, in & wide sense, lived 160 million years ago 
in the Trias. The Crinoid genus Antedon which 
flourishes im our own seas antedated that old bird 
Archwopteryx in the Jurassic Period, 140 million 
years ago. It is surprising enough to realize that 
genera of foraminifera, like Nodoearia (Silurian) 
and Saccamming (Ordovician), still abundant in 
our oceans, have retained their generio characters 
for about 300 million years. But they are rels- 
tively simple organisms ; it is still more astonishing 
to think that contemporaneous with them or before, 
them lived modern genera (again in the wide sense) 
of more highly organized brachipods, like Lingula 
(Ordovician) and Crania (Ordovician), and that 
these have experienced the geological upheavals 
and secular changes since Palmwoxoic times without 
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turning a hair, or, in the revised version, witheut 
the shift of a gene upon a chromosome. 

Tt is in agreement with that stability of organisms 
that we must conceive of evolution as a process of 
extreme slowness, as if living things are loth to 
change, and ultimately change only under the direct 
compulsion of circumstances. Of that slow progress 
in ita minor phases the new chronology gives us a 
measure. 

If this time-factor is a necessary element in the 
evolution of species in Nature, doubt is thrown 
upon the validity of arguments concerning evolu- 
tion based upon laboratory experimenta, in which 
intensification of means produces rapid change. 
Thereis no reason why the reaction of an organism 
under such exaggerated stimuli should be the 
same as that produced by minimal influences of 
the same nature over an exceedingly long time. 
Even in inorganic Nature the reaction of inanimate 
environment may differ according to the time 
element. The sensitive organism delicately adjusted 
to a particular environment is less likely than 
inorganic environment to give a ‘natural’ answer 
under concentrated compulsion. 


ADVENT OF MAN AND EVOLUTION 


The lengthening of the time perspective of life 
upon the earth adds new insignificance to the span 
of man’s tenancy of the world and new impressive- 
neæs to the part he has played as an agent in 
evolutionary . Man of our own genus, 
beginning in the early Pleistocene Period, has 
probably less than a million years behind him, but 
the species of man now dominant in the world 
(Homo sapiens) appeared only at the close of the 
Wtrm Glacial stage, no longer than 25,000 to 


40,000 years ago. Yet even this relatively ahort 


space of time exceeds man’s span as an effective 
agent in world change, for in spite of the arta he 
developed in early post-glacial times he remained 
practically submerged in the fauna, having little 
more influence upon his environment than the 
beasts with which he shared it. 

It was Neolithic man who set the ball a-rolling 
through his outstanding achievements in domest- 
ioating wild animals and m developing the cultiva- 
tion of the soil and the growing of crops. For these 
achievementa, apart from laying the foundation of 
a new era in the progress of civilization, started a 
series of changes which have profoundly influenced 
the distribution of life upon the earth. In one 
direction the safety of flocks and herds demanded 
the elimination of beasts and birds which threatened 


` them, and in another the need of land for orope and 


pasturage played havoc with the wild environ- 
ment and so with the fauna which it sustained 
and sheltered, although the crops themselves 
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encouraged the multiplication of certain elementa 
in the fauna which became the pesta of agriculture. 

The Neolithic Age, which originated these 
changes, reached Western Europe only some 
8,000 years B.o., though in the East and in the 
lands of old culture it began several thousands of 
years earlier. But Neolithic man, although he 
initiated the most far-reaching changes in plant 
and animal life, was himself, with his implements 
of wood and stone and limited powers of offence, 
ineffective in his interference. Even in a limited 
area like Scotland, few animals died out during his 
rule and it would be difficult to bring home to him 
responsibility for their disappearance. For the 
effective introduction of man as an agènt of 
evolutionary change we must look to a time more 
recent. And that time is determined by his 
increasing efficiency as a cultivator and destroyer, 
and particularly by the need for food and fire 
demanded by an increasing population. These 
influences began to make their mark about the 
tenth’ century of our era, when several of the 
Interesting members of the primeval fauna of Great 
Britain had disappeared or were on the verge of 
extinction, but in the centuries following the 
sixteenth they oommenoced a period of pressure, 
which, increasing in intensity, has transformed the 
faunas of civilized lands. 

It is not an accident that the emergence of man 
as & major factor in the evolution of faunas 
coincided with the increased power of destruction 
presented to him by the invention of gunpowder 
and guns, and with that extraordinary increase in 
population which in the last three hundred years 
has multiplied, almost five times over, the numbers 
of mankind upon the earth. For this burst of 
population was iteelf the socompaniment of 
intensified agriculture and stock-rearing, of the 
spread of industries and development of oom- 
merce, all of which have had profound reper- 
cussions upon aboriginal faunas and floras. 

While modern man has existed upon the earth 
for some 30,000 years, his part as a distinctive 
agent in the evolution of faunas is limited to a 
thousand years, and within that span his great 
transformations are practically confined to the last 
three hundred years. That is a period infinitesim- 
ally short compared with the ages during 
which the aboriginal faunas into which he was 
launched had been differentiating, redistributing 
and establishing themselves in a natural balance. 
What transformations has he wrought in so short 
a time f 

I do not propose here to examine in detail the 
magnitude of this new world factor in the evolution 
of faunas and floras. That is best shown in 4 
limited area which can be intensively studied, and 
I have elsewhere described with reasonable 
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thoroughness the stages and sum-total of this 
procees in Scotland, the recent geological history 
of which makes it particularly suited for such an 
analysis 

I may, however, indicate the depth of penetration 
of this new faunistic factor by pointing out howsuper- 
ficial is the view that regards man merely or mainly as 
a destroyer. He has indeed deliberately reduced 
numbers or extirpated animals for his own pro- 
tection or for that of his flocks and crops, for food 
and other necessities, for sport, and to satisfy the 
whims of luxury; and without intention his 
cultivation of plains and marshes and destruction 
of primeval forest have destroyed feeding grounds 
and banished their former tenante. Yet his 
addition to numbers far outweighs his destruction. 
Intensive cultivation has added a stock of domestic 
animals far beyond the bearing capacity of wild 
country, besides increasing the numbers of wild 
creatures which also benefit from his crops. 
Deliberate protection of animals, for sport, for 
utility, for sethetic reasons, and on account of 
popular superstition, has also multiplied numbers. 
Furthermore, apart from numerical changes within 
the aboriginal faunas, man has changed their 
qualitative composition by introducing foreign 
animals deliberately (here we must include domestic 
animals), and unintentionally through the rami- 
fications of international commerce. 

These are simple primary effecta of man’s inter- 
ference ; secondary and remote consequences are 
even more impressive in their ultimate issues. In 
general it may be said that, wherever civilization 
has made itself felt, three main faunal changes are 
noticeable: the largest animals tend to be reduced 
in numbers and eventually to disappear; smaller 
creatures, dependent upon cultivation and human 
habitations, multiply far beyond aboriginal num- 
bers ; and the deliberate or socidental spread of 
‘foreign’ creatures is creating a degree of cosmo- 
politanism throughout the world’s faunas. 

How do-these changes brought about by man 
stand, viewed in the perspective of the long 
evolution of faunas upon the earth? There are 
two types of change in progress in the natural 
assemblage of animals in any region. There is a 


constant ebb and flow within the fauna itself due - 


to local and temporary influences, a swing of the- 
pendulum about a mean, the ‘balance of life’ 
which is never quite struck. But there is also a 
faunal drift, revealed in the story of the rooks or 
in any long vista of faunal history, and this is due 
to great secular changes, to geological influences, 
to modifications of climate, to the insurgence of 
the forces of life. 

Where man’s interference is temporary and 
casual it may be compared to the internal faunal 
tide, which is of little moment in the long run ; 
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but where his interference is persistent in any 
direction it must be reckoned as sharing with the 
great secular forces of Nature in propelling a fauna 
upon a path along which there is no return. 
~Such is the remarkable conclusion to which the 
long view of man’s place as a natural agent brings 
us—that he has set in motion forces which, in our 
era and mainly in the last three hundred years, 
have wrought faunal changes which oan be com- 
pared only with the great secular changes of world 
evolution. When the ridiculously short span of 
his interference is contrasted with the slownese 
of natural proceases, the probability foroes itself 
upon us that in a few more thousand years of 
man’s inheritance of the earth the old order of 
Nature will be superseded in the faunas of the 
world by a new order of mankind. 


Man IN EVOLUTIONARY PERSPECTIVE 


Having thus assigned to man dominance among 
the forces which determine faunal assemblages, let 
me now endeavour to put him in his place in the 
long perspective of life and evolution. 

Many have speculated upon the new view of 
man’s future. To some it has seemed likely that 
future progress will be along the lines of individual 
development, that brains and mind will become 
more perfect in their working until man is master 
of all Nature. Others look to a future in which not 
the individual as a unit, but society as an integra- 
tion of individuals will become more closely knit 
and more perfect in its functioning. 

Stall others see in the modern developments and 
‘threats of warfare a warning finger of the doom of 
civilization. I would remind these doubters that 
evolution as we know it is built upon destruction ; 
that the development of the whole animal king- 
dom rests upon the destruction of green planta, 


which biologically are formed of the same stuff as. 


we are,.and that within the animal kingdom the 
flesh-eaters have risen upon the bodies of their 
fellow-creatures. The drama of wars amongst 
mankind and the imminence of war seizes the 
imagination, and history-books bias the mind by 
emphasizing wars and ignoring the quiet but 
effective work ‘of millions of unknown citizens 
through the ages. But in our perspective of hun- 
dreds of millions of years these are the merest 
incidents and, war or no war, the quiet progress 
of evolution flows through life carrying the world 


of living things steadily but unobtrusively from ' 


one step to a higher. 

In his short past man has been moving towards 
a higher intellectual, spiritual and moral standard, 
and the biological- view would be that in the 
immediate future (geologically speaking) that 
movement will continue, and that for human beings 
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this future lies in the development and perfection 
of social life and in the spreading of the social idéa 
to include peoples and nations as well as individuals, 
with all the correlated advanoes that these imply. 

That is the short view of man’s future, but what 
of the long view of mankind upon the earth? I 
notice that Sir James Jeans contemplates, at any 
rate fancifully, the existence and progress of 
humanity until the shadow of the extinction of 
life upon the earth falls upon the world, many 
millions. of years hence. Does our vista of life 
support such a view? We must admit that any 
view of science about the future of humanity oan 
be only a ahort-range forecast ; of the long-range 
forecast it can say nothing. The reason is that 
science knows only the past and the present, 
so that it can read into the future only the glori- 
fication or degradation of what has already been 
expressed in mankind, let us say better brains, 
better social organization, leas self-seeking. Yet 
the unfathomable characteristic of life is that it is 
always throwing up something new; evolution 
proceeds not only bycpermutations and combina- 
tions of the old, but by the emergence of new lines 
of development. The physicist can foretell with 
accuracy the movements of the planeta, the return 
of eclipses and comets, but who, knowing only 
fishes, oould have foretold the amphibia which 
arose from them, or, knowing only the reptiles, 
could have foretold their descendants the birds 
and the mammals ? When we leave details in the 
world of living things we can be wise only after 
the event; we cannot be wise before the event. 
Therefore the long future of evolution upon the 
earth is unknowable, so far as science is coneerned. 

Nevertheless, bearing that warning in mind, we 
may gain some hint from our perspective of life 
upon the.earth. 

We look upon man, and rightly so, as the 
crowning glory of evolution: stage by stage, we 
pay, the evolution of the past has led up to him; 
we can imagine nothing higher, evolution appears 
to have reached its goal. 

But step back some 180 million years in our 
time-scale to the Triassic period when the great 
dinosaurs dominated the earth and nothing higher 
than reptiles had been evolved. To themselves 
and to the creatures which shared the world with 
them, they must have seemed (if they had any 
self-consciousness), and indeed they were, the 
crowning glory of creation; stage by stage the 
evolution of the past -had led up to them ; nothing 
higher could be imagined, evolution appeared to 
have reached ita goal. That could be, said by their 
contemporaries of the highest creatures at every 
stage in the course of 1,200 million years of 
evolution, just as it is said of man to-day. A 
hundred million years have rolled past since the 
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time of the dinosaurs, and they and all their 
immediate kin have disappeared for ever, and new 
and unforeseen trends of life have blossomed, as 
they have done over and over again, and have 
carried the story of evolution on to the present, 
when man is the dominant and highest. 

Looking back over that 1,200-million-year viste 
of the steady olmmb of life upon the path of evolu- 
tion, it seems presumptuous for us to suppose that 
man, the latest newoomer, is the last word or the 
final crowning glory amongst many, and that with 
his coming the great steps in evolution have come 
to an end. Looking forward to the future of life 
upon the earth, it seems even more presumptuous 
for us to suppose that for the next 1,000 million 
years life, so surprisingly inventive in the past, 
should be tied for all time to come to trifling 
changes like increase of brain power or better 
social organization for mankind. 

The truth is that we, bound by the past, can 
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imagine nothing more, but if the long vista of 
evolution is any clue to the future, we cannot 
regard mankind, the crowning glory of the present, 
to be more than a stage in life’s progress and a 
milestone upon the path of evolution towards a 
greater future. To think otherwise is to imagine 
that with the coming of man, so.insignificant in 
time, the advance and inventiveness of evolution, 
steadily carried on through an unimaginable vista 
of years in which no trace of slackening can be 
perceived, has all but come to an end. 

It may seem to you that our perspectives have 
carried us far afield into a future so remote that 
it is scarcely worthy of consideration. My excuse 
must be that we are so accustomed to think of 
man as the sole significant inhabitant of the world 
that it is worth while now and again to look upon 
him in his biological setting as but one, and yet 
so far the greatest, of the manifestations of life 
upon the earth. 


OF FLYING” 


By Dr. H. E. Wowperis, C.B., C.B.E. 
LATELY DIRECTOR OF SCIENTIFIC RESEARCH, Arr MINISTRY 


VER since man inhabited the earth, he has 
lived not by his physical powers, which are 
alight, but by the exercise of his wits. Every new 
invention he has made has had ite warlike use as 
well as ite peaceful purpose, and each has chal- 
lenged his wits to ensure that good rather than 
harm shall result from the new discovery. To 
bend the newest invention of all, the conquest of 
the air, to the service of mankind is now his great 
task. In it, suocess is essential lest we presently 
find that it is tho air that has conquered mankind 
rather than mankind the sir. Before we can 
regard the conquest of the air as achieved, we must 
control the warlike menace. 

I believe that the scientific advances of the 
present time, and their probable development in 
the near future, will help us to solve, and not to 
aggravate, our central problem—the task Lawrence 
of Arabia spoke of as ‘the biggest thing to do in 
the world to-day’’—to bend the newest invention 
of all, the conquest of the air, to the true service 
of mankmd. 

Mechanical flight was achieved when Wilbur 
Wright flew im December 1903 in that odd-looking 
machine now so proudly housed in the Science 
Museum at South Kensington. It certainly does 


* From the presidental address to Section G (Bnginsering) of tho 
British Association, delrrered at Dundee on Angust 51. 


look a queer machine to modern eyes. Although 
the engine weighed 180 Ib., it gave but 12 h.p. |! 
Of course it was natural that this, like all the other 
early aeroplanes, should be built with two pairs of 
wings. Engineers were well asocoustomed to’ 
carrying bending moments by a form of girder 
construction having an upper and a lower boom, 
and in the biplane form of construction the loads 
could be carried in this familiar way. Such early 
trials a8 were made of the monoplane type merely 
seamed to confirm the idea that a strong wing 
structure could not thus be found, and the biplane 
became the socepted type. Speeds in those days 
were low, and even long after the war of 1914-18 
it was thought that the attainment of high speed 
would be mainly a matter of putting in more and 
more engine power. More and more power was 
accordingly putin. This led indeed to the achieve- 
ment of higher speeds, but far-sighted designers 
saw that there was a limit to the extent of progress 
by this means. But, as a Spanish proverb has it : 
“When one door shuts another opens’. The new 
door in this case proved to be the streamlining of 
the external form of the craft as a whole. 

That the cleaning up of the aerodynamic 
structure could carry performance much further 
than had hitherto been realized, and do so without — 
any increase of engine power, was first olearly ` 
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pointed out, littl more than ten years ago, by 
Prof. B. M. Jones of Cambridge. 


FLYING TO-DAY 


The consequence of these and other changes in 
design from the original Wright machine brought 
a steady growth in speed, which during the last 
soore of years has increased by an average of well 
over 10 miles an hour in each year. 

Speeds have grown because of the smoother 
shapes used in construction and through the greater 
engine powers provided. Can speeds continue to 
rise indefinitely t We may have gone almost as 
far as we can in using ship-shaped forma, though 
we still know: very little about the possibility of 
ensuring an increase in the extent of the laminar 
flow of the air over the surface of wings or body : 
if this could be done the resistance would drop 
considerably. So far as prospective increases in 
engine power are concerned, there is little publicly 
revealed in these days, but one hears of testing 
plants being adapted to deal with engines of no 
leas than 8,000 h.p. apiece. But even with these 
increases a definite speed limit is being approached 
—not one imposed by the laws of any State but 
by the laws of Nature. As I pointed out two years 
ago in a presidential address to the Royal Aero- 
nautical Society, there is good reason to believe 
that, although speeds of 500 m.p.h. may be attained, 
it is unlikely that 600 m.p h. will be much if at all ex- 
ceeded, for the latter figure is some 80 per cent of 
the speed of sound, and when the latter is ap- 
proached the drag rises to a level far ahead of any 
prospective engine improvements. Although noth- 
ing in the physiology of man forbids even higher 
speeds, as witness the high orbital speed of the 
earth on which we all live with some measure of 
tempered comfort, there is soon imposed a phys- 
iological limit if high speed is combined with 
rapid manœuvre. If the latter is required, then 
the speed must be controlled to suit the conditions. 
Only the future can reveal how the balance between 
the two will be struck. 

No simple summary can be given of what has 
been done as regards engine development, for, 
great as has been the change from the fifteen 
pounds per h.p. of the original Wright engine to 
the one pound, and leas, of to-day, one remem- 
bers that in this one respect the engines of the last 
Schneider Trophy Race were as meritorious ; where 
` the latter were much below modern standards was 
in their lack of reliability when working at this 
power ratio. To-day’s engines run without 
attention for hundreds of hours, a very different 
matter from endurance for a short race. 

Even if engines of 8,000 h.p. may be said to be 
* in sight, they are still some way from achievement. 
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Progress depends not only on the skill of the engine 
designer and the metallurgist, but also on the 
ingenuity of the industrial chemist in producing his 
remarkable fuele—wonderfal alike for their uni- 
formity of quality and for their ability to resist 
detonation even when employed in engines of very | 
high compression ratio. 

Improvement in load- -carrying capacity depends 
also on improvements in materials, though it is 
fair to designers to record the progress made in 
reducing the percentage which the structure forms 
of the total flying weight in modern airoraft. 
Nowadays as good a figure is shown for this in 
large flying-boate as in landplanes, ẹ remarkable 
achievement. The flying-boat used to be thought 
of as slow and heavy, but to-day it holds its own, 
in efficiency, whether aerodynamio, structural, or 
economic, with any other mode of flight. 

The flying-bosta of to-day represent a great 
technical advance in quality over their predecessors 
of ten, or even five, years ago, but they have not 
yet shown any marked advance in size. The fine 
fleet of Empire flying-boate is made up of 20-ton 
unite ; the new Short ‘Golden Hind’ class for the 
Atlantic weigh 33 tons apiece ; the Boeing ‘Yankee 
Clipper’ has a total weight of nearly 40 tons; but 
the ‘Dornier Dox’ which long preceded them ran 
to 50 tons. laden. On the other hand, there has 
been a great gain in speed and in carrying capacity. 
The Boeing boat, for example, is reported to carry 
10,000 Ib. of load over and above ita 4,000 gallons 
of fuel: as this amount of fuel will walgh 30,000 1b., 
this makes a total load of 40,000 1b., or almost 
exactly half of the total flying weight, the samp as 
for the ‘Golden Hind’, and a truly remgrkable 
percentage. The improved Empire flying-boate 
intended for the Atlantio oroesing are- planned to 
take-off at a flying weight of about 20 tons and 
to take 3 tons of additional fuel after they are air 
borne, by supply from a flying tanker on Sir Alan 
Oobham’s scheme. This will increase the load on 
the wings from 30 lb. to 35 lb. per square foot, and 
may be regarded as a first step towards what could 
be done with wings specially designed and stressed 
for high loading. ‘The ‘Golden Hind’ class is 
designed for a range of 3,400 miles without 
refuelling, and this with full load. Ita early 
programme may inolude a survey flight along the 
route to Latin America 

It is naturally impossible in the course of this 
address to discuss all the many problems in the 
science of aeronautics which are being investi- 
gated at the present time. They are far too 
numerous and the time too short. But to some of 
them I must refer. One of great importance and 
quite fascinating interest is the investigation of the 
change in the air flow over a wing surface from the 
laminar to the turbulent state. It is known that if 
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the flow could be kept laminar, the drag would be 
vastly reduced, but it has yet to be discovered 
how to do this. A step in the right direction may 
lately have been made at the Langley Field Labora- 
tories, for during Dr. Lewis’s recent Wilbur Wright 
Lecture before the Royal Aeronautical Society 
mention was made of some wind tunnel testa in 
which a special form of serofoil gave a drag co- 
efficient figure of only about one-third of that 
usual. Further particulars will be awaited with 
interest. Many laboratoris and experimental 
stations are studying this same problem, and, as 
not infrequently happens in such cases, success, 
once met with, itself creates a batch of new 
problems. For one thing it is olear that the 
presence of laminar flow can but be hindered by 
the use of the tractor type of airscrew now almost 
universal, It may be necessary to change to 
pusher designs, and as this will involve a marked 
rearward movement of the centre of gravity of the 
whole aircraft, all the stability factors will be 
gravely affected, to say nothing of the many 
engine problems also raised. 

Other special problems relate to the possibility 
of having wing areas adjustable in flight by tele- 
gcopio or other means, to the study of the very 
considerable increase in the control forces required 
of the pilot in large machines of high speed capa- 
city, of the special problems raised by variable 
pitch airscrews, particularly in relation to the 
landing run, of the advantage at high air speeds of 
two-speed gear boxes, and of the special problems 
involved in pressure cabins. 

The problem of the rotating wing is in a class 
by itself. Aircraft so fitted are quite unable to 
compete in speed with those with normal wings, 
but they easily beat the latter in take-off and 
landing. Many types are now in the field, the 
Cierva, the Hafner, the Kay and the Focke, to 
mention no others. The scientific problems are 
largely solved, as are the great masa of the mech- 
anical ones. What is required is such a degree of 
user as will call for this form of aircraft to be 
constructed in numbers. When that happens, 
rotary wing aircraft will benefit in their design by 
that skilled attention from the production engineer 
which alone seeme able to produce resulta that 
really look right. 

The growth in recent years of the interest taken 
by the publio in aviation, over land and over sea, 
is most striking. Partly, of course, it is due to 
the increase in the Air Arm and all that is thereby 
implied. But there is also a very rapidly growing 
use being made of the abundant facilities for air 
travel offered by the civil air transport services. 
The United States is often thought to lead the 
world in this respect—as it certainly does in the 
use of the automohbile—but I believe that in 
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proportion to the size of the population, and that 
is the true criterion, the total mileage flown 
annually is larger in Australia than it is in any 
other single country in the world; and there is 
good reason to expect that that pre-eminence is 
likely to continue. 


THE FUTURE YEARS 


Let us consider what lies ahead in the coming 
years in respect of speed, size and range. No 
doubt military craft will go as fast as they oan. 
But since it seems that they cannot exceed 600 
m.p.h. much if at all, there is little doubt that speeds 
between 500 and 600 m.p.h. will become usual 
Not so, however, for the civil air services, where 
quiet, comfort and cost are all-important: here 
there is good economic reason for speeds to settle 
down in the 200-300 m.p.h. range. In both these 
classes we seam therefore to be approaching some 
degree of finality. 

Altitude and range are alike in that so much 
depends on the discovery of new materials of 
construction and new ways of using them. Steady 
progress may be expected, though probably 
nothing sensational unless the use of reinforced 
plasti be so reckoned. For civil work the 


advantage of long-range flying depends on the 


ability to fly by night, and this is advancing 


rapidly. Radio services are improving and the 
vagaries of the ionosphere are becoming better 
understood. High altitude flying—-whether in the 
stratosphere or just .below it—requires the sealed 
cabin, and it will, I fancy, chiefly be sought by 
those whose first care is speed and whose lesser 
concern is cost. 

When, however, we come to think of such other 
factors in the future of flying as the size of the 
craft, and the wing loadmg employed, we are 


‘concerned with quite other considerations. Size 


depends mainly on engine power, for there is a 
limit to the number of power units which can be 
conveniently looked after. Even if we have 
tractor and pusher airscrews in tandem (and 
tractor screws may well become unpopular where 
the highest aerodynamio efficiency is sought), six 
such pairs may be the practicable limit. This 
would give us twelve engines, which, at 3,000 h.p 
apiece, makes the total power 36,000 h p. At 151b. 
carried per h.p. available, this would give a total 
flying weight of 540,000 lb. or some 250 tona. 
Such a oraft would naturally be a large boat, 
taking two hundred passengers or more; and that 
is the largest flying craft that can be said to be 
now in sight, although I ought perhaps to mention 
that in a lecture to the studente of the Royal 
Aeronautical Society, who alone perhaps might be 
expected to live to see it, Dr. Roxbee-Cox was bold 
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enough to include an American forecast for a boat 
of 3,120 tons! But difficult as it may be to 
- foretell accurately the future of the large flyme- 
boat, there can be little doubt that we shall soon 
see such craft in active competition with their older 
rivals—which' use the surface of the sea—for all 


rapid passenger transport on the important 
Atlantio routes. : 


THe Am ARM 


Among the world’s many political preoccupa- 
tions there ia no more pressing or more intractable 
problem than that of curbing in some way the 
universal growth of armaments. It is true that, 
in so far as the product is entirely produced within 
the country of origin, the mere oost is of little 
moment. One makes armamenta instead of making 
something else, and in the case of a people who 
loved above all having lote of lethal weapons, 
there would be nothing more to be aaid, though 
the taste might be thought odd | 

It is not, however, solely a matter of finance, 
since normal peoples would much prefer the energy 
directed to armament production to be given to 
articles of service in civil life such as houses, 
pictures, sailing-boats, holiday camps and the like ; 
and for the general body of such activity to be 
guided into channels which fit in with the quantity 
and quality of the labour available in the country. 
Moreover, just as a house containing a store of 
high explosives is not looked on as a happy abode, 
so there is always a fear that in highly armed 
international life a trigger in some remote spot 
may be pulled by accident, or by mischief, with 
irreparable harm to the whole world. 

When some years ago an effort was made to 
come to an international understanding about sir 
armaments, success was not attained. This was 
due, it is true, in some measure to the existence of 
strong professional interests and to the relative 
lack of attention to the needs of the o MAN, 
but it was partly due to the inherent difficulty in 
the then state of the art of distinguishing between 
military and civil types. Even suppose, it was 
asked, that one could abolish all military aircraft, 
how would one deal with the civil types which 
_ could be so easily converted ! In those days this 
was & germane question. But is it now? I think 
not, and for this reason. 

The speeds of milttary aircraft are now in excess 
of 400 m.p.h. and will rise still higher. But civil 
aircraft rarely go faster than 250 m.p.h., and it is 


doubtful whether it is economically advantageous ` 


to have even so high a a speed as that. This at 
once makes a great difference in the types. Again, 
the comfort and space needed for civil transport 
tends to produce a design of body which does not 


NATURE 


541 


in the least resemble military requirements. In so 
far as the civil types in their really large sizes come 
more and more to take the flying-boat form, s0 
are they the leas like military types. Perhaps I 
should say here that I am leaving aside recon- 
naiseance duties and troop-carrying, and thinking 
mainly of the aggressive type, the bomber. 

Hence I submit that, as I suggested in a recent 
address at Chatham House, the position has been 
reached when, so far as technical considerations 
are concerned, an agreed limitation could be set on 
military production without the effort being 
nullifled by the existence of civil type to which no 
such limitations applied. It must be remembered, 
however, that when a political man talks about 
‘parity in the air’, he may not really understand 
what he is saying. What he probably means is 
equality in offensive force, for mere parity in 
numbers might be got by the absurd equation of 
putting 100 bombers plus 1,900 interceptor fighters 
as equal to 1,900 bombers plus 100 interceptors, 
because both sides add up to 2,000. It cannot 
worry any peace-loving country if one of its 
neighbours builds 1,000 or 10,000 interceptor 
fighters, any more than it would if that neighbour 
built immense numbers of anti-aircraft guns and 
searchlightsa. In fact, as a gain to the general 
strength of defence it would be rather comforting 
than otherwise. 

In my view there will be no reason, once the 
international situation has cleared, why there 
should not be an agreed limitation in respect of 
numbers or tonnage of bombing aircraft—leaving 
the interceptor fighters entirely aside. It would 
be but cautious to agree on a limit to the speed 
of civil types, but as this would merely confirm 
what economic requirements would themselves 
suggest, it need be no hardship; excessively high 
speeds for civil types do not pay, are much more 
dangerous to paasengers, are much more noisy to 
everyone, and need wasteful forma of air 


When this difficulty of our own age has been at 
last happily solved, we may be very content to 
leave our successors the even more threateni 
menace of dealing aright with the problem of 
atomic energy. This it is not necessary for me to 
describe. I will only say that, in & recent broadcast 
address, Prof. J. D. Cockcroft spoke of an atomic 
trigger action between the metal uranium and a 
single neutron which is reported to be capable of 
releasing a 100,000,000-fold increase in” energy | 
Perhaps there are immense practical difficulties in 
doing this on a large scale ; I earnestly hope there 
are! For ourselves we may well consider that in 
our own day we are quite sufficiently occupied with 
the thoughtful handling of our own special prob- 
lem, how rightly to guide the future of flying. 
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NEWS AND VIEWS 


The Universities and War 


Apart from the University of London, the rest of 
the universities, of the British Isles are aiming at 
carrying on their work at their present posta, so far 
as is poesible. A few departments and faculties of 
various universities have, we understand, made 
tentative arrangements to move to other quarters ; 
but at present no steps have been taken. Dates for 
the beginning of the new term have been changed in 
certain cases. The University of Liverpool is to 
carry on at Liverpool, though instruction in certain 
faculties and departments will also be given at 
Harlech College on Cardigan Bay. Accommodation 
in certain colleges in Wales has also been acquired 
by that university, and will be used if necessary. 
So far as can be ascertained, the University of 
London is making the following changes: Adminis- 
tration-——Royal Holloway College, Englefield Green, 
Surrey ; Eixaminations—Courleigh, The Cleves, Rei- 
gate; University College—Aberystwyth (men), Uni- 
versity of Sheffield (women); King’s College— 
University of Bristol; Institute of Hducation— 
University College, Nottingham; Imperial College 
of Science and Technology—University of Edinburgh 
(Mining Department—Camborne, Cornwall); Queen 
Mary College—-King'’s College, Cambridge ; London 
School of Economics and Political Science—Peter- 
house, Cambridge; School of Oriental Stuadies— 
Cambridge; Bedford College for Women—Girton 
College, Cambridge ; Weetfield College—St. Peter’s 
Hall, Oxford ; Goldsmiths’ College—University Col- 
lege, Nottingham. The medical schools of the 
University are being distributed among several 
centres in Great Britain. 


Blood-group Tests of Paternity 

Tax House of Lords Select Committee, to which 
the Bastardy (Blood Tests) Bill waa referred after ita 
second reading in February last (see Natura, Feb. 18, 
p. 294), has now made its report. It will be remem- 
bered that this Bill, which was introduced in the 
House of Lords in Decamber, 1938, by Lord Merthyr, 
sought to enable courta of summary jurisdiction to 
order blood-group testa to be made in bastardy 
cases. The chairman of the House of Lords Com- 
mittee was Lord Strathoona and Mount Royal, and 
included among ita members were Lord Dawson of 
Penn and the Bishop of Salsbury. The Committee 
gave it as ita unanimous opinion that the qualities of 
blood underlying blood-greuping and the laws of 
inheritance governing the transmission of these 
qualities from parenta to children are accepted by 
such a consensus of scientific opinion as to render it 
desirable in the interests of justice for this knowledge 
to be applicable to affiliation cases. After certain 
amendments, it recommended that the Bill be passed 


into law. It was streed by the Committee that 
although the testa can exclude paternity in about 
one case out of three only, nevertheless the testa 
might prevent injustice. The Committee was also 
satisfied that the risk of error in making blood-testsa 
has been reduced to negligible proportions ; and it 
noted that the public is becoming ready to accept 
the positive verdict of science when ita evidence 
declares against the implication of paternity to a 
given individual. It is indeed remarkable—and the 
Committee commented on the fact—how great was 
tbe preponderance of opinion among medical and 
legal witnesses in favour of the use of blood-tests as 
evidence in affiliation cases; while, of such criticisms 
as were offered, none disputed the validity of blood- 
testa as evidence. 


Blood Groups and Paternity 


A FURTHER refinement in the use of blood groupe 
as & test of paternity was indicated by Dr. V. 
Friedenreich of Copenhagen at the seventh Inter- 
national Congress of Genetios which was held m 
Edinburgh immediately before the outbreak of war. 
Dr. Friedenreich, as reported in the Lancet of 
September 16, described the division of the A group 
into three varieties ; A, is dominant to A, and A, 
and A, to A,; <A, is very rare. The distinction 
between A, and A, is already employed medico- 
legally on the Continent, thereby increasing the pro- 
portion of cases in which false accusations of paternity 
can be disproved. Reference to the important work 
of Dahr indicated a still further poembility of dis- 
crimination in that persons of constitution AA may 
soon be distinguished from those of constitution AO, 
a point of very considerable evidential value in the 
legal sense. From tbe anthropological point of view, 
the occurrence and distribution of groupa A and B 
in both anthropoid apes and man constitutes a 
problem—so much so, indeed, that Dr. G. Montandon, 
of Paris, goes so far as to deny on this ground 
that it has any evidential value whatsoever 
as & criterion of race in man. Prof. Ruggles Gates, 
however, in a communication to the Congreas at 
Edinburgh, argued that while gene A probably arose 
in the common ancestors of anthropoid apes and 
man, gene B in all probability arose much later Pee 
parallel mutation m both stooks. 


Prehistoric Indian Village, New Mexico 

An expedition of the American Museurn of Natural 
History of New York, under the leadership of Dr. 
Paul 8. Martin, has been engaged in the examination 
and excavation of a number of Indian village sites 
in the mountainous region of western New Mexioo. 
The villages are situated just off the route followed 
by the Spanish conquistador Coronado in his 
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unsuccessful search for the legendary wealth of the 
“Seven Cities of Cibola’. According to a preliminary 
report from Dr. Martin, of which certain particulars 
have been issued through Science Service. of Wash- 
ington, D.O., there was little surface indication of the 
existence of any of the sites; and it was only the 
occurrence of soraps of Indian pottery, no larger 
than a thumb-nail, which directed the attention of 
the members of the expedition to one site which has 
been excavated. Even local pottery-hunters had 
failed to detect the existence of the villages. On this 
gite the walla and floor of a large subterranean pit- 
house, presumably used by the inhabitants for 
ceremonial celebrations, has been uncovered. It 
measures 33 ft. in diameter, and is the largest of its 
kind hitherto excavated in this area. The objective 
of the expedition is the identification of sites belong- 
ing to the little-known Mogollon culture, one of the 
three cultural divisions into which American archmpo- 
logista now claasify the prehistoric cultures of the 
south-west, preceding and leading up to the great 
development of the Pueblos. Dr. Martin reports 
that he has found important evidence relating to 
the age and development of the Mogollon culture. 
He estimates that the site excavated was abandoned 
seven hundred years before Coronado’s expedition of 
about the middle of the sixteenth century. 


Archzological Reconnaissance in Roman Scotland 
ALTHOUGH by this time the value of the asroplane 
in archmological investigation stands in little need of 
further testimony, a record of recent discovery in 
Roman Scotland not only renews, as it were, the 
wonder at its achievement, but also affords striking 
evidence of how ite use, and intensive examination of 
ea terrain from the ground itself, combine with and 
supplement one another. The occasion of the demon- 
stration was a survey from the air made in June last 
by Mr. O. G. 8. Crawford, editor of Aniiguiy and 
archpological officer of the Ordnance Survey, to 
supplement previous work in preparation for arehæo- 
logical maps of Roman Sootland to be published by 
his department. The survey from the air was amply 
justified. It solved a number of knotty problems 
standing over from previous investigation, even after 
intensive field work, and in addition it added fresh 
data in the form of previously unrecorded native end 
Roman forts and fortlets, as well as a number of 
other discoveries of interest along the linea of the 
Roman roads in Annandale. Flying farther afleld to 
the north, Mr. Crawford identified a Roman fort 
farther north of the Antonine Wall than any pre- 
viously recorded, and on the return the modern 
method of reconnaissance was able to authenticate a 
site that has long been on record. Not only was it 
possible to make out the remains of rampart and 
road, both by observation and photograph, but also 
it can now be stated with complete certainty that it 
is a Roman fort, and further that a Roman road ran 
north-east from the gate in the rampart on that side 
of the fort—a fact of which certain implications for 
Roman dispositions in Scotland are made the 
subject of preliminary. discussion in Antiquity of 
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September by Mr. Crawford in his acoount of the 
TEOCONNSIASAILOS. 
Medicine in Ancient Ireland 

Ix a recent addreas before the Irish Free State 
Medical Union. (J. Irish Free Siate Med. Unsion, 5, 
22; 1939) Dr. T. P. O. Kirkpatrick stated that, like 
many other peoples, the Irish had a traditional god 
of healing, named Dianecht, who fitted the silver 
hand to King Nuada about the year 1272 B.o. Accord- 
ing to the genealogies of MacFirbis, there were other 
physicians such as Esbe, the female physician, the 
second doctor who came to Erinn, and Fingen, who 
was physician to Conchobha MacNessa, whose hand 
he sutured with golden threads to match his hair. 
There is also some evidence of medical education in 
the country, as Josina, the ninth King of Scotland, 
cams to Ireland about the second century B.O. to 
study medicine. There were, moreover, numerous 
schools in ancient Ireland, such as those at Clonard, 

Clanmacnoise, Monasterboice and Portumas, 

in all of which medicine was probably taught. The 
Brehon or Ancient Laws of Ireland, which according 
to tradition were written down about the time of St. 
Patrick but had been in force for some time previously, 
show that the etatus of the leech or physician was well 
defined. In an ancient law tract an elaborate account 
is given of “Othrus” or “Siok Maintenance”, which 
enacted that a person who had received physical 
injury from another should be given by his assailant 
not only the ordinary legal fine but also certain 
medical expenses. The position of the leech corre- 
sponded with that of the smiths, builders, gold- 
workers and Brehons, who were all high up in the 
social scale. The fees were fixed and depended on 
the social position of the patient and the nature of 
the disease. In addition to medical schools there 
were also hospitals, such as the “House of Sorrow” 
attached to the Red Branch at Emania where sick 
and wounded persons were treated, and the “Forus 
Tustha”’ or territory house which is mentioned in 
the law tracts as a sort of hospital. Dr. Kirkpatrick 
concludes that medicine in ancient Ireland was 
probably as well developed as in any other con- 
temporary country in western Europe. ` 
Alcoholism and Mental Disease 

I his inaugural thesis (Thèse de Paris, No. 489 ; 
1989), which is based on his experience at the Lesuellec 
Psychiatric Hospital, Dr. André Le Gall deals with 
the subject of alcoholism and mental disease in the 
Morbihan Department of Brittany. He pomts out 
that during the period 1910-87, since when the 
number admitted to the hospital each year has re- 
mained almost stationary, the admissions increased 
from 149 to 335, while the percentage of alooholic 
patients rose from 7-52 in 1920 to' 44-77 in 1937. 
The consequence has been that the total number 
of patients under treatment at the hospital rose 
from 778 in 1920 to 1,474 in 1938. There has also 
been a considerable increase in alooholiam among 
women, as is shown by the fact that while in 
1911 they formed only 18-90 per cent of the total 
number of alooholica, in 1937 this figure roge to 43-33 
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per cent. For several years the average age of the 
alooholic patients has shown a tendency to fall, young 
persona of 20-30 being more numerous than formerly. 
Alooholism was found to be as frequent among the 
married as among celibates, but was more liable to 
affect the rural than the urban population. In 1986, 
for example, only 15-73 per cent of the alooholic 
admissions were manual labourers, as compared with 
farm labourers who formed 47-25 per cent of these 
admissions. The measures suggested by Dr. Le Gall 
for the control of alooholiam in Morbihan include 
suppression of the privileges allowed to home distillers, 
limitation of the number of public houses, the creation. 
of dispensaries of mental hygiene, special homes for 
Inebriates, especially for relapsing cases, the pro- 
motion of sport, and the encouragement of prope- 
ganda in favour of non-fermented apple juice, which 
has yielded excellent results in some countries, 
especially Switzerland. 


Earthquake near the New Hebrides 


Tum United States Coast and Geodetic Survey, in 
co-operation with Science .Service and the Jesuit 
Seismological Association, has determined the epi- 
centre of the earthquake of August 12 to be pro- 
visionally latitude 13°8., longitude 189° E. The 
instrumental reporta from Manila, Sitka, Westen, St. 
Louis, Fordham, Pasadena, Honolulu and Phila- 
delphia also suggest that the depth of focus from which 
the shock originated was of the order of 150 km, 
thus making a deep focus earthquake. The epicentre 
is to the north of the New Hebrides and north-west 
of Fiji, being submarine in character. No damage 
has been reported, either directly due to the shook 
or to any abnormal sea waves. The region concerned 
ia particularly liable to earthquakes and it is also 
noticeable that the frequency of earthquakes having 
deep focas is greeter than normal in the whole of the 
region extending from Japan to the south of Fiji 
and including the area in question. A new Mihe- 
Shaw seiamograph and high-precision clock with 
seconds regulator have recently been sent on loan to 
Fiji by the British Association Seismological Com- 
mittee at the suggestion of the Seiamological Com- 
mittee of the Australian and New Zealand Association 
for the Advancement of Science to replace the old 
Milne instrument there. This new seiamograph will 
be particularly valuable for obtaining data for the 
study of deep focus earthquakes similar to the one 
mentioned above. 


Mathematical Reviews 

Tue American Mathematical Society has founded 
& new international mathematical abstracting journal 
to be known as Mathematioal Reviews. The first 
number is to appear late in 1939 or éarly in 1940 ; 
the material to be reviewed begins with the latter 
half of 1989. It is proposed to review all flelds of pure 
mathematics and also thoee of applied mathematics 
and mathematical physics which are of pronounced 
interest to mathematicians. The new journal, which 
will be issued approximately once a month, will con- 
tain several thousand reviews annually and will run 
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to approximately eight hundred large double-column 
pages. Prof. J. D. Tamarkin and Prof. Otto Neuge- 
bauer will be the first editors. The Carnegie Corpora- 
tion has appropriated 60,000 dollars as a reserve for 
the new journal. The Rockefeller Foundation has 
made & gift of 12,000 dollars to cover somes of the 
initial costa. Brown University is housing the project 
and aiding in the editorial work. The American 
Mathematioal Society and the Mathematical Associa- 
tion of America are each beginning with a subsidy 
of 1,000 dollars for the first year. Annual subsidies 
are being sought from other organizations, and plans 
for the permanent financing of the project are being 
considered. On account of the ganerous subventions, 


the subscription price will be set drastically below | 


actual cost. 


PsRtLy with the view of aiding indirectly in the 
support of this journal, the Rockefeller Foundation 
has made a handsome gift to Brown University for 
an experiment in the dissemination of mathematical 
publications through the distribution of miarofilm. 
This money is to be used to augment the mathe- 
matical library at that University, a collection which 
is already internationally known as outstanding. Out- 
of-print journals will be put on film and made avail- 
able to mathematicians ; rare books of general use 
will be filmed ; on request from a subscriber to the 
new journal, any article reviewed will be sent on film 
or as film-print. This service will be extended to all 
parts of the world at a price not exceeding cost. It 
should be of greatest value to mathematicians in the 
smaller universities and colleges, and should be a 
factor in encouraging young men to continue with 
their investigations. 


Matter and Radiation 

No. 704 of Hermann’s “Actualités” series is 
by Prof. Louis de Broglie, editor of the volumes 
on theoretical physics, and is entitled “Le Principe 
de Correspondance et les Interactions entre la 
Matière et le Rayonnement”. It extends to 
170 pages (Paris: Hermann et Cie. 50 francs). 
The first 48 pages give an account of Maxwell’s 
equations and their extension. by Lorentz to 
cover electrons; the electromagnetic theory of 
dispersion; the theory of quanta; the corres- 
pondence principle introduced by Bohr in 1916; and 
Heisenberg’s representation of the atom by a matmx 
of quantities all of which are directly observable. 
Then the principle of wave mechanics is introduced 
according to which the movement of material cor- 
puscles is based on a oertain equation of waves 
developed from the Hamiltonian function of clasacal 


“mechanics, It is then shown that wave mechanics 


includes the correspondence principle and leads to a 
theory of the interaction of radiation and matter 
which, though not strictly logical, may be regarded 
as a first approximation. Later sections deal with 
the diffusion of light energy by matter, rst without 
change of wave-length, then with such changes as are 
illustrated by the Compton and the Raman effecta. 
The volume concludes with a study of photo-elec- 
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tricity in which the light quantum passes completely 
to matter, that is, the photon is annihilated. As one 
would expect from the author, wave mechanics is 
treated with great clearness and there is no attempt 
to represent the theory as having resolved all diffi- 
culties; on the contrary, at each partial succeas ita 


incomplete nature is commented on and the require- - 


ments of a more complete solution are specified. 


‘Egg Storage 


A DESORIPTION is given in the Hisctrical Review 
of September 15 of the Chebnaford Egg Supply Co. 
(1984). This company utilizes a process for the 
preservation of eggs which, it is claimed, keeps them 
fresh indefinitely. It is said that, if eggs are frozen 
below 28° F. they crack, so that storage by freezing 
is impracticable. Storage in gas is better, but it takes 
time for the gas to percolate through the shell. The 
company has, however, overcome this difficulty. 
Every egg has a small air space at the top. This 
increases as the egg ages. By means of a pump the 
air is extracted and replaced by carbon dioxide and 
nitrogen under a preasure of 250 mm., this pressure 
being maintained all the time the eggs are in storage. 
The eggs are stored in large cylinders each holding 
234,000 eggs and are kept at a temperature of 30° F. 
Each refrigerating unit is driven by a 6 h.p. motor, 
and in addition, two extra motors are employed, 
5 h.p. and 2-75 h.p. respectively, for circulating the 
water and ammonia. The gas-tight cylinders in which 
the eggs are stored look like large boilers. An addı- 
tional chamber held at a much lower temperature 
is used for freexing liquid eggs, that is, those which 
have been accidently cracked, and are sold to local 
bakeries. The factory is also a national mark packing 
station capeble of dealing with a million and a half 
eggs a week. The electricity teken per annum from 
the public supply is nearly 60,000 unita. As this load 
is very nearly constant, and is heaviest during the 
summer months, the load factor is excellent and an 
attractive tariff is available. The seasonal difference 
in the price of eggs practically makes up for the cost 


of storage. 


“Extetisions of Carrier Telephone Systems 


Ix the quarterly edition (No. 17) of Nippon 
Electrical Hnginesrwng, published in English by the 
Institute of Electrical Communication Engineers of 
Japan, there is an important paper on carrier tele- 
phone systems which make use of lighting and power 
distribution lines. It is written by N. Shinohara, Y. 
Hirano and M. Yoshioka, and contains many useful 
experimental and theoretical resulta. They point 
out that the economies effected by using existing 
power and lighting circuits as pert of the carrier 
system make it poemble to extend communication to 
out-of-the-way districts, as, for example, farming 
districta, flahing villages, lighthousea, eto. This will 
make possible the rapid cultural development of 
these places. They consider first of all the use of 


, high-tension distribution lines as part of the carrier 


frequency transmission circuit. In the past this has 
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been done by two systems; the first is called the 
metallic circuit system and the second the ground 
return circuit system. Although the first system 
excels the latter so far as low attenuation and noise 
are concerned, the second is the system which is 
more commonly employed owing to its greater 
economy and trustworthiness. The suthors state 
that in utilixing the high-tension distribution line ib 
is beat to employ the ground return circuit system. 
The most commonly employed types of high-tension 
systems are the single-phase two-wire type and the 
three-phase three-wire type. The height of the wires 
above the ground is not uniform, but, where the line 
is evan, the average height is about seven metres, 
By considering a single copper wire 5 mm. in diameter 
at a height of 7 metres above the ground snd at æ 
temperature of 20°C. and a frequency of 50 ko., 
they compute that the speed of the carrier waves is 
nearly equal to the speed of light and that the 
attennation constant is very small. They conclude 
by describing a method of designing a circuit by a 
new telephone system which they state will be the 
most suitable for a rural district. They show how 
much more economical the new system would be 
than the one at present ın use. 


Oceanographical Results from Central America 


Ix July and August 1938, the President of the 
United States, the Honorable Frankim D. Roosevelt, 
undertook an inspection cruise and fishing expedition ~ 
from San Diego, California, to Pensacola, Florida, by 
way of the Panama Canal, aboard the U.8.8. Houston. 
Between July 16 and Auguat 9 some 5,888 miles were 
covered and fourteen different collecting stope were 
made, distributed among the possessions of five 
different nations: Mexico (Lower California and 
Socorro Island), France (Clipperton Island), Eouador 
(the Galapagos Islands), Costa Rica.(Cooos Ietand), 
and Colombia (Old Providence Island in the Carib- 
bean). Dr. Waldo L. Schmitt of the United States 
National Museum accompanied the expedition as a 
naturalist. The resulta are published in a series of 
papers of which four are before us: ‘“Décapod and 
Other Crustacea” (with Introduction and Data) 
(Smithsonian Miscellaneous Collections, 98, No. 6, 
Pub. 8531) by Waldo L. Schmitt; ‘Mollusos’’ (Pub. 
8535) by Paul Bartsoh and Harald Alfred Rehder ; 
“A New Holothurian of the Genus Thyone” (Pub. 
8537) by Elisabeth Deichmann; and “Two New 
Gobioid Fishes” by Isaac Ginsburg (Pub. 3589), 
May—June 1939. A number of new species of Mollusca 
are described, and lista of species given from the 
various collecting grounds. 


Grass Drying 

A. BwpoRT on fodder conservation with special 
reference to grass drying by E. J. Roberts has been 
published by the Agricultural Research Council 
(H.M. Stationery Office. 2s.). This is the third 
report on the subject, and embodies the resulta of the 
most recent experiments carried out with the co-opera- 
tion of agricultural organizers, colleges and experi- 
mental farms in Great Britain. A detailed aocount 
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of graas-drying machinery and equipment i given, 
and comparison made with the various processes of 
artificial drying in other countries. There seems to 
be little doubt that the conservation of young grass 
is sound in principle, as it is then at ita maximum 
nutritive value, and feeding trials show that it can 
largely replace cancentrates. The question of the 
profitablencas of graas-drying, however, cannot be 
answered so simply, as it depends both on the quality 
of the product and also on other matters such as 
the market value of the concentrates which it is to 
substitute, and whether the grass would have been 
utilized in some other manner or wasted through 
occurring at a time of surplus growth. The indirect 
advantages of the process, such as improvement of 
the sward, control of thistle, eto., must not be over- 
looked, nor the fact that the lower grades of dried 
grass are of higher value than the best hay. Profit- 
making, however, in this a8 in many farming enter- 
prises, depends to a very large extent on the skill 
of the individual. 


Ts International Institute of Agriculture in Rome 
has just published a useful book of reference entitled 
“International Directory of Agricultural Libraries” 
(25 lire), The information consista of a list of all 
general agricultural libraries of more than two 
thousand volumes, libraries specialized in particular 
subjects, agricultural collections in general libraries, 
and centres of agricultural documentation. Bo far 
as possible, the history and size of the library and 
the subjects represented therein, the cataloguing and 
classification systems employed and regulations for 
the use of the library are stated. Relations with other 
libraries (exchange of publications, etc.), a biblio- 
graphy of writings on the library and any publications 
edited by it are also mentioned. 1,200 libraries 
arranged according to country are described, and 
the text is written in both English and French. 


Theodor Langhans (1839-1915) 

THEODOR LANGHANS, an eminent German patholo- 
gist, who with the physician Sahli and the surgeon 
Kocher formed a tetumvirate which made the Berne 
medical school famous, was born at Usingen, Nassau, 
on September 28, 1839. He received his medical 
education at Heidelberg; Göttingen, where he was 
a pupil of the celebrated anatomist Henle; Berlin, 
where he studied under Virchow, Trauber and 
Frerichs; and Würzburg, where he qualified in 1864 
with a theais on the structure of tendons and served 
as assistant to von Recklinghausen until 1867. He 
then went to Marburg, where he collaborated with 
Lieberkühn and Wagner in anatomical research. In 
1868 he described the giant cella in tubercle to which 
his name has been given, and it was during his stay in 
Marburg that he carried out some important investiga- 
tions on the sbsorption of extravasations and the 
formation of pigment. In 1872 he was appointed 
profesor of morbid anatomy at Giessen, but ın the 
same year succeeded Klebs in the corresponding chair 
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at Berne, where he did valuable work on the morbid 
histology of the female breast, the histology of the 
placenta, the distribution of glycogen in normal and 
diseased organs, and described the cellular layer of 
the chorionic epithelium to which his name has been 
given. He also collaborated with Kocher in a study 
of diseases of the testicle. His later years were 
mainly devoted to researches on the morbid anatomy 
of goitre and cretiniam. He retired from his chair 
two years before death, which took place on October 
22, 1915. 


hi 


Announcements 


Wa have been saked to state that the Geological 
Society of London is carrying on as usual at Burlington 
House. An announcement relating to meetings will 
be made in due course. 


THs annual exhibition of the Royal Photographic 
Society 18 being held at the Society’s House, 16 
Prince’s Gate, South Kensington. The exhibition is 
open from 10 a.m. until 5 p.m. daily (Sundays 
excepted) until October 7. 


Mr. Jous Rymar, the arctic and antarotio 
explorer, has been awarded the David Livingstone 
Centenary Gold Medal of the American Geographical 
Society in recognition of his leadership of the Graham 
Land Expedition. Mr. Rymill, who is an Australian, 
was a member of the British Arctic Air Route 
Expedition to Greenland in 1980-31, and took over 
the leadership when Mr. H. G. Watkins was lost. 
He led the Graham Land Expedition to the Antarctic 
in 1934. 


Toa Council of the Institution of Naval Architecte 
has awarded the Martell scholarship in naval archi- 
tecture (1939) to Mr. Norman W. Honey, of H.M. 
Dockyard, Sheerness; the scholarship is of the 
value of £130 per annum, and will be held at the 
Royal Naval College, Greenwich. The Earl of 
Durham Prize has been awarded to Mr. Peter E. 
Bish, of H.M. Dockyard, Devonport. 


We have received from the British Drug Houses, 
Ltd. (Graham Street, London, W.1.) the new cata- 
logue of B.D.H. laboratory chemicals and testing 
outfits, which comprises nearly mx thousand separate 
items and is provided with a general index. Section I 
has been enlarged by more than five hundred new 
items, mostly organic chemicals, and Section 2 oon- 
tains an increased number of reagents and solutions 
for analytical and clinical purposes, and there is a 
new section of culture media. The producta listed 
are normally held in stock for immediate delivery. 


Dr. AtBHET B. SABIN of the Rockefeller Institute 
of Medical Research has received the Theobald. 
Smith award of 1,000 dollars from the American. 
Association for the Advancement of Science in recog- 
nition of his rapid method of typing in pneumonia 
and for a quick bedside test of a patient’s probable , 
resistance to the disease. 
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The Editoras do not hold themselves responsible for opinions 
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the writers of, rejected manuscripts 
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Nomss ON POINTS IN BOME OF THIS WHAK’S LETTERS APPHAR ON P. 555, 
CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMABIBG TO THAIR COMMUNICATIONS. 


: Deuteron Bombardment of Silver 


Wer have bomberded pure silver with a few 

aione hun of 9 Mv. deuterons from the 

cyclotron and have used a Geiger counter 

for investigating the radioactive radiations. The 

activities obeerved are listed below in order of 
D S 


(1) tive eleotron activi of 2-4 min. is 
pando? of the composite y curve given 
by irradiated silver foil, the intensity 
for a control sample meesurmg only the 


neutron effect being ly small. This activity 
is to be ascribed to Ag formed by the reaction : 
Mtg (d,p) Ag. 

(2) Chemical separation into silver and cadmiurh 
fractions has been performed, and the latter portion 
has been found to contain a 6-8 hour body emitting 
a soft negative electron radiation (absorption limit 
15 mgm. per of aluminium), ae 
very weak a PEEN A body with SE 
properties has been found as a product of proton 
capture in silver’, and ts have been adduced 

ing that the activity is due either to a metea- 
stable excited state of one of the isotopes, 0d or 
110Od, electrons and cadmium X-rays resulting from 
an efficient internal conversion of the de-excitation 
y-rays, or to K-electron capture in an unstable isotope 
70d or '**Od, giving rise to silver X-rays together 
with photo-electrons. F'avourmg the validity of the 
former interpretation in our case are the apparent 
entire absence of the itron emission which would 
probably accompany K-capture, and also a signific- 
ently closer correspondence of the X-ray absorption 
coefficient in aluminium to the value for cadmium 
K-radiation than to that for the silver line. The 
appropriate reaction is: i"Ag (dn) 1“*Od, or 
Ag (dan) UCd. 
(3) The silver fraction contains & 26-min. body 


emitting positrons with an absorption erase corre- 
sponding to 1:8 Mv. This body eee 
similar to those attributed to “Ag *; we are, however 


unable to find any trace of the 8-day period belonging 
to the other isomer of “Ag, and, in any event, the 
mechanism of the formation is obscure. <A control 
see ae given the same chemical treatment as the 


positive samplo shows the background neutron effeot 


ar The silver portion gives also a negative 
electron activity which decays with a half-life of at 
least several weeks. - 

(5) Short-lived activity in the ailver foil has Been 
sought by beginning measurements within a 
minute of a short bombardment, but no half-life leas 
than the 2:4 min. can be detected. 

A comprehensive acoount of this and cognate work 
will be published elsewhere. 

Sondiah Tabora R. 8. Karsan, 
-e Cambr PN D. H. T. Gant. 


o faei ton, Papa, Bar Phys. Re., ae eae 
* Pool, eee Se Oe pod te 


e “Teas “G58 Pool and Gam ab TY ki 


THROUGH the kindnees of Messrs. Krishnan and 
Gant, I have been able to examine the radiations 
from a silver foil of 20 mgm./om.* bomberded with 
9 Mv. deuterons, using the method of critical 
absorption previously adopted in the case of the 
fission of uranium}. For the tum radis- 
tions the 6°8-hour body, 6 ium foil of 
24 mgm./om.* was considerably more transparent than 
a foil of molybdenum of only 14 mgm. fom. * This is in 
agreement with the findings reported above, although 
it does not allow a decision to be made as to whether 
the K-radiations of silver or cadmium are involved 
(it is hoped, later, to use an absorber containmg 

in order to examine this pomt more 
closely). 


Concerning the long-period activity (4, above), the 
method of critical absorption likewise indicates an 
intense tum radiation much more strongly 
absorbed by molybdenum than by palladium, and a 
harder y-radiation is also present. The negative 
electrons of the long-period activity have been 
examined in a ial low-absorption counter arrange- 
ment, and an rption limit of about 12 mgm./cm.* 
has been found for them. 

It will obviously be interesting to examine all these 
radiations in more detail to see if any reason oan be 
found why they are so closely similar to those emitted 
by the 6-8-hour cadmium isotope. 


Cavendish Laboratory, 
August 25. 


1 Feather and Bretecher, NaTURR, 143, 516 (1930). 


N. FEATHER. 


Fission of Thorium by Neutrons 


Sruvos March 1988, we have ager pene beer the 
study of artificial radioactivity 1 in thorium 
by fast neutrons. We have already 1 the 

ion of uranium Y, which was obtained in the 
course of this investigation. 

At that time we had examined the barium and 
lanthanum fractions from activated thorium and 
obtained nearly all the periods which Meitner, 
Strasmmann and Hahn? found in their study of the 
artificial radi of thorium, and which Hahn 
and Strasamann® and other authors later identifled 
with those for fission products of uranium and. 
thorium, although our ta were not exact 
in some cases sa some other periods were obtained 
in our e 

We did not, ee follow closely these lines of 
investigation, since our attention was directed to a 
radioactive substance, which was precipitated with 
bismuth and lead as carriers from hydrochloric acid 
solution by hy sulphide. We spent much time 
on the chamiceal identification of this substance. Its 
chemical properties were not easy to ascertain, but 
it waa still more diffloult to understand the nuolear 
reactions concerned. Chemical properties suggested 
that either ‘transuranio’ or elements of lower atomic 
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number than bismuth were involved, but both these 
alternatives were difficult to accept at that time. Then, 
however, came Hahn and Strasamann’s discovery of 
fission proceeses, and the problem became easier, at 
least in principle. 

From this pomt of view we have been working on 
the chemical identification of elements for several 
months, but have not come yet to final conclusions. 
In the meantime, resulte on similar work were pub- 
hahed by Bretecher and Cook‘ and by Meitner, but 
exact identification of elemente was not given. 
Although our iments are still m a very pre- 
liminary stage, we should like to give here the resulta 
s0 far obtamed, since we are obliged to interrupt our 
work for some time. 

Thorium nitrate, carefully freed from mesothorium 

as well as from other disintegration producta except 
radiothorium, was exposed to fast neutrons which 
were produced by bombarding lithium with 8 Mv. 
deuterons of several microamperes from our cyclo- 
tron. The exposure ranged from one to five hours, 
after which the sample was subjected to chemical 
separations. Examination of radioactivity showed 
the uction of the following active substances : 
Bi, , 8b, 8n and Ag. Besides these elementa, the 
following fractions were found to be radioactive: 
alkali fraction, fraction, Mo-fraction, Se -+ 
Au-fraction, Cu + Cd-fraction. Identificatiog of 
elementa in these fractions requires further investi- 
. gation. 
P Wo tested for radioactive lead and arsenic and 
proved their definite absence. Our chemical seper- 
ations, however, took at least two or three hours and 
all radioactivities of short periods must have escaped 
our detection. 

We tried similar experiments also with uranium, 
and go far have obtained the following radioactive 
precipitates: Bi, Hg, Ag, Sb + Bn, and Cu + Cd- 
fraction. 

More thorough identification of radioactive ele- 
menta both from thorium and uranium, and determin- 
atiop of their periods will be made in the future. 
Chemical procedures and details of the experiments 

We should like to acknowledge the assistance 
given by Messrs. N. Saito and N. Matuura in con- 
nexion with the chemical separations. 


Y. NISHINA. 
Nuclear Research Laboratory, T. YABAKI. 
Institute of Physical and EH. Eroz. 
Chemical Research, 
Tokyo. 
K. KUBRA. 
Chemical Institute, M. Ikawa. 
Faculty of Science, 
Imperial University of Tokyo. 
July 29. 
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(1080); 37, 80 (1939). 

‘ Bretacher, B., and Cook, L. G., Marorx, 148, 550 (1930). 
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The Meson and Cosmology 


Tes mean life t, (te ~ 2:5 xX 10-* sec.) of a meson 
ab rest gives us & new fundamental constant of the 
dimension of time which Hes intermediate between the 


R 
‘atomic constant’ Ta (say, Ta = ow BD x 10-™ sec.) 
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and the ‘cosmological constant’ t, (tj ~ 2 x 10° 
years). E, denotes the ‘classical radius’ of the meson, 


a 
R, oe where the symbols have their usual mean- 


ing. We shall take p = 170m, where m is the 
mass of an electron. We can construct from these 
basic time units (Te, Te, ty) three dimensionless ‘large 
numbers’, > 


4 . 4a h ` aa Te 
we TEL x 10%, $20 x 108, ~ 4-8 x 10", 


and if, following Dirac and others, we make the 
hypothesis that ‘large numbers’ are interrelated, we 
have : f 
z 1/2 

Bi (È) oneen (1) 
In comparing such large numbers any differences by 
factors of about 10* are to be ignored, as these could 
be easily taken account of by introducing the 
dimengionleas numbers such as the fine-structure 
constant fe/s*, ujm and Him, H being the mam of a 
proton. Further, on this hypothesis we can connect the 
above large numbers with the (familiar) large number 
e/Gut ~ 1-4 x 10°*: formed from the gravitational 
constant G and the atomic constanta 6, u. We have: 


l Roa g (2) 
He (ga) (8a) 
TO 

Equation (3a) in the form 
L = em, = R, (Ga) (4) 


has already been given by Blackett}. 

It ia of interest to note, as equation (1) shows, 
that in a system of measurement in which the atomio 
units remain constant the mean life of the meson is 
proportional to the square root of the i» and 
as the mean life of the meson is intimately connected 
with B-decay, the mean life of a radioactive substance 
(B-activity) would vary as t,1/*. 


/ 
Department of Physics, 
University of Delhi. 
July 28. 


1 NaTuRre, 144, 30 (1939). This has the present commun!- 
caon. It may be noted that if in (4) a be replaced by the electron 
the maxtmum radie poamble for a body oom- 

degenerate matter. 


D. §. KOTHARI. 


The Diode as a Frequency-Changer for Measurements 
at Ultra~High Frequencies 

THS increasing use of ultra-short wave radio 
communication Has created a need for the measure- 
ment of oscillating electric currenta, potential 
differences, and feld strengths, at very high fre- 
quencies, up to at least 300 megacyales per second. 
The difficulty of measuring these quantities can be 
greatly reduced by converting the original frequency 
to a much lower ‘mtermediate’ frequency by the 
well-known heterodyne process, provided that the 
law is known which connects the amplitudes of 
oscillation at the two frequencies. Theory suggests 
that the diode frequency-changing circuit as described, 
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for example, by Strutt}, possesses a linear conversion 
law if it is used with a heterodyning oscillation. of 
sufficiently large amplitude. The linearity of this 
law has now been demonstrated by experiments 
carried out in the Radio Department of the National 
Physical Laboratory at frequencies between 4 and 
600 oles per second for amplitudes between 
about 10 and 30,000 muicrovolte. 

A variable high- ency attenuator was con- 
structed on the principle of the ‘piston’ attenuators 
described by Harnett and Cese! and by George’. It 
depends on the space rate of decay of an oscillating 

etic fleld inside a dondu tube. 
Maxwell’s theory, as developed by Rayleigh‘ and 
others, indicates that under the conditions of these 
experiments the amplitude decreases exponentially 
with distance along the tube, with a decay constant 
sini independent of frequency. This attenuator 





Se he eee 


was used in conjunction with a frequency-changer 
containing a commercial diode of ultra-short wave 
type, together with an intermediate-frequancy ampli- 
fier (1-2 mo./s.) fitted with an attenuator and an 
output measuring instrument®. The intermediate- 
frequency attenuator was calibrated against a stand- 
ard capacitance voltage-divider constructed in the 
laboratory. A high-frequency signal was applied to 
this system and the attenuations at the high 
and at the intermediate frequency were adjusted 


simultaneously in opposite senses so that a constant ` 


reading was obtained on the output instrument. 
Measurements were made using oscillations of various 
frequencies and amplitudes within the limits men- 
tioned above. The resulta were expressed graphically 
for each frequency by plotting soale readings of the 
high-frequency attenuator in centimetres of tube 
length against the corresponding scale readings of 
the intermediate-frequency attenuator in decibels. 
The graph, which is reproduced, was obtained at 
, 800 megacyclea per second and is typical. 

The points lie closely about a straight line in each 
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case, and the slope is independent of frequency. 
This would occur in the improbable circumstance 
that any from exponential attenuation 
should be exactly complementary at each frequency 
to the deviation from linearity of the frequancy- 
changer law, but otherwise the result establishes the 
calibration of the high-frequency attenuator and ita 
independence of frequency, and the linearity of the 
relationship between the amplitudes of the high- 
frequency and intermediate-frequency oscillations. 

It is possible, as a result of these experimenta, to 
compare with confidence the amplitudes of hi 
frequency oscillations by making observations at 
intermediate frequency after frequency-conversion in 
the manner previously described. 

The above work was carried out as part of the 
rogramme of the Radio Research Board, and this 
leitar is published by permission of the Department 
of Scientiflo and Industrial Research 


Radio Department, 
National Physical Laboratory, 


ee ae 


G. EF. GAINSBOROUGH. 
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Study of Diffusion Processes by Electrolysis with 
Micro-electrodes 

Tax diffusion of an electro-oxidizable or -reducible 
substance in solution can be studied by 
the current obtained using suitable electrodes in an 
electrolysis cell under such conditions that the amount 
of electro-oxidizable or reducible material reaching 
one of the electrodes is determined only by the rate 
of diffusion of the material to the electrode. The 
concentration of the diffusmg material at the elfctrode 
is maintained at a value practically equal to zero 
by applying a potential to the electrode such that the - 
diffusing material is immediately oxidized or reduced 
upon reaching the electrode surface. 

The theory of the drffusion process in the vicinity 
of an electrode depends upon the geometrical arrange- 
ment of the electrode and solution in contact with 
it. Two extreme geometric cases are represented by a 
flat electrode, to which diffusion can occur from only 
one direction (lmear diffusion), and a spherical elec- 
trode, to which drffusion can occur from all directions 


(spherically symmetrical diffusion). 
In the case of linear diffusion it oan be derived’* 


that. 
+o —A D nFO, l 
7 4/ ; ( ) 


in which 4 is the current at the time t, A is the area 
of the electrode, nF is the number of coulombs per 
mole of reacting substance, O is the concentration, 
and D the diffusion coefficient of the diffusing material. 
For spherical diffusion, the current-time equation is’ 


ios —4xBnFDO — Agf P nFO, (2) 


in which R is the radius of the spherical electrode. 
In testing both equations, we have studied current- 
time curves of different subetances at potentials 





Various SHAPES or eee ELWCTRODBS. 


A B g 


correspondmg to the middle of the so-called diffumon 
i regions. Various electrodes of shapes shown 

. 1 were used. Current-time curves obtained in 
the: 6 lysis of 0-001 M potassium ferrocyanide 
in OIN potassium chloride at 25° O. -+ 0-02° are 
given in Fig. 2. A large 0-1 N silver - silver E 
served as s reference electrode. In all these experi- 
ments the potential of the platmum electrodes was 
0:7 volt as referred to the silver-ailver chloride 
electrode. 

From the resulta presented in Fig. 2 and subsequent 
experiments to be reported elsewhere in detail, the 
following statements can be made: 

(1) Theoretical current-time curves in the case of 
linear diffusion of potassium ferrocyanide were 





8 i(mln.) 10 12 


Fig. 2. 


CunRnENt-TrIwa Curves ron Exeornotysis or 0:001 M.K,Fe(CN), m 
Platinum Mi 


0-1 N.KCl with Various Sarma or 


@ Electrode C; 
$ Hlectrode B ; 


4 Electrode A; 
V Electrode E ; 


symmetrical diffusion. 
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O Electrode G. 


Dashed curves: theoretical curves for (I) linear diffusion ; (II) spherically 
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obtained only when using electrode O. In the 
cases of the electro-oxidation of ferrocyanide ions 
and of electro-reduction of silver ions at electrode 
O, where the linear diffusion was such as to 


‘produce a density gradient in the downward 


direction, the quantity iv’% (see equation 1) was 
found to be oonstant to + 0°5 per cent over a 
period of twenty minutes. When the density gradient 
was in the upward direction (electrode D) abnormally 
large currents were obtamed which did not give a 
smooth current-time curve. In the latter case, oon- 
vection currents due to slight density lente Cause 
a greater supply of diffusing material to reach the 
electrode than by diffusion alone. This is the reason 
that in the electro-reduction of potassium ferricyanide 
in 0-1.N potassium chloride im air-free solution, 
theoretical current-time curves were obtamed with 
electrode D but not with electrode C. 

(2) Theoretical conditions were never attained 
with spherically symmetrical diffusion, due to localized 
convection currenta as a result of density gradients 


in aqueous solution. 
H. A. LAITAN. 
School of Chemistry, I. M. Korrnory. 
Institute of Technology, 
University of Minnesota. 
Minneapolis, Minn. 
July 20. 


1 Cottrell, F. Q., ¥. phys. Chem., 48, 285 (1002). 
* MacGillarry, D., and Rideal, H. E., Reo. Tras okim., 66, 1018 (1087). 


Solar Variation and the Weather 


In Natron of April 29, p.705, Dr. C. G. Abbot 
refers to the probability of weather periodicities in 
274 months and factors of that interval. In this 

connexion it may be of interest 

to point out that there seams to 
be a periodic variation in the 
height of the barometer in Great 

Britain with a mean interval of 

27-31 days. 

Out of several stations exam- 
ined, Greenwich had the longest 
series of records, and an analysis 
of these back to 1847, using the 
method of dropped days and a 
mean interval of 27:31 days, gave 
a peak averaging 0:03” above 
the mean level for the 1,280 in- 

_ tervals between 1847 and 1938 
inclusive. is found to 
occur in all parts of the period 
examined but is most pronounced 
around 1890. Im the solar cycle 

1890-1901 it averages 0:054” 

above the mean and consequent- 

ly it is very noticeable. 

The peak tends to be of a 
conical shape and covers about 
ten days of the graph. This 
departure from the sine curve 
appears to denote a complex 
origin, but a competent mathe- 
matician who examined the 
figures informs me that they are 
not inconsistent with a real force. 
On the other hand, the amplitude 
w about ten times that produced 
by the moon’s tidal forces, and ° 
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there seems to be nothing at present known that 
could account for it. 

An examination of the probability of such a 
occurring by chance showed that it was very ly, 
but of course it cannot be a matter of certainty 
without further supporting evidence, which is bemg 
sought. It may, however, be said that Mr. F. E. 
Dixon examined the reported occurrences of surora 
in Great Britam’ for about eighty years, and finds a 
tendency to periodicity m t 27-3 days’. 

Greenwich records go back long before 1847, but 
the barometer was not then read on Sundays and 
holidays ; this mtroduces a further factor of un- 
certainty, and it was not considered that resulta 
obtamed in these circumstances would be of 
sufficient value to justify the work involved. 

The near approach of 2,781 days to a definite 
factor of 274 months makes some relation with Dr. 
Abbots’ work’ a possibility, and from internal 
evidence, such as occurs when I out an 
extended analysia of this kind, I believe that there 
is some probability that further examination of the 
data, and other meteorological phenomena, may 
show that it .is not another manifestation of the 
vagaries of chance. 

W. R. Priston. 

10 Salisbury Road, 

Edinburgh, 9. 
August 3. 
1 Terr. Mag., 44, 335-338 (1089). 


Condensation of the Hexapeptide Ester of Glycine 
into the 96~ and Higher (3 x2") Peptide Esters 
For a long time it has been known that heating 

under various degrees of the ester of glycine’, glycyl- 

piyon. and. yoyl-glycine® results in the formation 
of certain condensation products with liberation of 
alcohol. If the hexapeptide ester of glycine would 
undergo the type of condensation exhibited by the 

dipeptide ester, then the armplest model of a ‘cyolol 6’ 

ted by the Wrinch theory‘ could be prepared. 

The formation of such ‘cyclo-hexapeptide’ of glycine 

could then be considered as evidence for the hexs- 

gona. folding by hydrogen bonds of the polypeptide 


ae a e tha Sues 
hecapopi ide estar at a Ganstant ban perntare 10931) 
and samples were withdrawn for methoxyl estimation 
at certain intervals of time. It was found that, instead 
of cyclization, the hexapeptide ester underwent the 
type of condensation characteristic of the tripeptide 
ester in a series of subsequent bimolecular reactions 
yielding the 12-, 24-, 48-, 96-peptide (3 x 3* peptide) 
ester of with a calculated methoxyl content 
of 4:33, 2-21, 1:12, 0-56 per cent and (0 per cent), 
respectively. n was limited to 4 (OCH, 
1-12 per oent) the. average rate of the reaction, with 
the hour as the unit of time, was 10‘ K = 150, 
calculated from the methoxyl content of the samples. 
At a temperature 10° higher, the rate of condensation 
was 3:7 times faster, corresponding to an activation 
energy of about 88 kcal. When the hexapeptide 
ester was heated at 130° + 1° for six days, the 
methoxyl oontent (0°58 per oent) indicated the 
presence of the 96-peptide ester of glycine with the 
empirical formula FE OLN., and a molecular 
weight of 5504. From the nature of this type of 
condensation reaction, it follows that the reaction 
producta necessarily represent a mixture of poly- 
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peptide esters. Such mixtures cannot be separated 


_ by chemical or aimple fret, tha methods. 


that a hexapeptide ester 
ipeptide ester, and 
secondly, that the reaction products do not consist 
of mixtures of ‘cyolol 6’ and unchanged starting 
material, samples of diglycyl-glycine methyl ester 
were heated at 100° for different lengths of time and 
then analysed. The methoxyl content of the insoluble 
ae hoard indicated that, after two hours of 
tide ester gave rise to almost pure 
ae eek ester (found, OCH,, 4-1 per cent; 
o 4:38 per cent) as the highest condensation 
iens and neither nonapeptide ester nor ‘oyolol 6’ 
was formed during the reaction. 

All the polypeptide esters of E E obtained in 
the present work are colourless substances of amor- 
phous appearance, insoluble in alcohol but slightl 
ie -1-0°5 Pies asa cent) soluble in cold water. They all 

t reaction very strongly and dissolve 
a in cold concentrated hydrochloric acid, 
but only partly in dilute alkali solution. They are 
strongly reminiscent of denatured proteins, and like 
many of the latter substances they are soluble in 
concentrated urea solution. 


Although the inability of the hexapeptide ester of 
glycine to form a ‘cyclol 6’-peptide by this method 
would seam strongly to favour ‘he tion of 


unfolded polypeptide chains, yet, the important fact 
must not be overlooked that the tetrapeptide esters 
do not undergo’ any type of condensation at all. This 
would indicate a fundamental difference between the 
shape of the molecules of the mono-, di-, tri- and 
8 x -peptide on one hand, and that of the 
te ide and probably of the penta-, hepta-, eto., 
peptide on the other. 

An extensive investigation by application of both 
chemical and physico-chemical methods is bei 
started in this laboratory. A detailed account of the 
present work will be published elsewhere. 

Acknowledgment is made to Dr. 8. M. Trister, 

assistant in this Departanent, for the 
numerous methoxyl estimations carried outein this 
investigation. 

Frick Chemical Laboratory, 

Prmeeton University, 
Princeton, New Jersey. 
July 5. 
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Evasna Pacso. 


Catalase 


Sumner and Dounce! have recently observed that 
littmg with acids crystalline ox liver catalase 
yi a ‘blue substance’, which remains in the 
aqueous acetone mother liquor after the hemin 
crystals have come out. This mother liquor contamed 
approximately the same amount of iron aa the 
hsamin The authors concluded from thease 
observations that catalase has two bile pigment 
hsmatin groups in addition to two protohmmatin 
groups in a molecule of the weight 248,000, and that 
the blue substance, though not identical with the 
original prosthetic group in catalase, still contains 
iron and differs from biliverdin. 


~ 
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The blue-green pigment has been previously 
isolated by Stern? from horse liver catalase prepara- 
tions and has been identifled by Lemberg (cf.*) as 
biliverdin (dehydrobilirubim). We have now isolated 
crystalline biliverdin hydrochloride from a orystalline 
ox liver catalase of the catalase-factor 31,000, pre- 

by the method of Sumner and Dounce. To 

25 o.c. of the catalase solution 50 o.o. of i 
acetic acid were added and the green-blue solution 
was poured into 300 0.0. of peroxide-free ether. After 
with a few drope of saturated sodium acetate 
solution, the ether solution is poured off from the 
denatured protein which remains only slightly 
coloured. From the washed ether solution 5 per cent 
drochlone acid extracts iron-free biliverdin hydro- 
oride, which soon precipitates. Recrystallization 
from a mixture of methyl alcohol and aqueous 
hydrochloric acid yields the typical straight, fine 
needles of biliverdin hydrochloride. The oompound 
was also characterized by transformation with zino 
acetate and iodine into the biliviolin xino complex, 
which possesses a typical absorption band at 687 mp. 

In a paper probably inaccessible to the American 
authors, I have already brought forward spectro- 
goopic evidence that biliverdm does not occur in 
catalase as such, but is liberated by acid from a bile 
pigment hexmatin-protem. One would, therefore, 
expect that the mother liquor of the hmmin crystals 
contains iron in addition to biliverdm. The prepare- 
tion described above shows that iron and bile pig- 
ment are no longer combined after the treatment 
with acid, and that the ‘blue substance’ ia biliverdin. 

Sumner and Dounce based their conclusions as to 
the number of bile pigment hwmatin groupe in the 
molecule on the equal division of iron between the 
hæmin and the blue mother liquor. It is, however, 
difficult to free catalase from an accampenying iron 
protein compound! and from ino ic iron. Keim 
and Hartree‘ claim to have obtained a horse liver 
catalase preparation with a ratio total iron to hamatin 
iron as low as 1:2. We have, therefore, studied whether 
there is a constant ratio biliverdin to hematin after 
acid splitting. Horse liver catalase was prepared 
by the method of Agner* followed by crystallization 
as described by Dounce and Frampton‘ and also by 
the method of Keilin and Hartree‘. 0-5-3-0 o.c. of 
the catalase solutions were treated as described 
above. The biliverdin hydrochloride was determmed 
colorimetrically with a standard of pure biliverdin 
hydrochloride ; the hamatin was determined spectro- 
photometrically as pyridine-hsmochromogen after 
extractaon from the ether by dilute ammonia. 60-70 
per cent of the total catalase hematin was thus 
recovered. With all crystalline preparations and in 
the great majority of less pure catalase preperations 
from ox and horse livers, the ratio biliverdin to 
hsamatin was cloge to 1:3. While the fractionated 
ammonium sulphate precipitation of Agner removed 
much of the accompanying iron protein, the biliverdin- 
hamatin ratio remained quite unaltered. It seems 
also significant that only one preparation of horse 
liver with an abnormally low biliverdin content 
(biliverdin-hamatin ratio 0-15) had an abnormal 
quotient activity constant over hematin iron 
(k/F'eyp = 770, while we found normally 2,300). While 
these observations support the claim of Sumner and 
Dounce that bile pigment hmmatin is an essential 
part of the enzyme molecule, they indicate that 
catalase contains one, rather than two, groupe of bile 
pigment hematin and three, rather than two, groups 
of protohsmatin. The hematin content of our 
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purest ox liver catalase pre tion waa indeed 
0:73 cent (2:8 mol. hematin per molecule). 
This conclusion is supported by a quantitative 
trophotometric study of the pyrdine-h»amo- 
rocon obtained from catalase. The band at 
650 mu? accompanying the protohmmochromogen 
bands is no longer observed after acid splitting and 
is, therefore, that of a bile pigment hamochromogen 
similar to verdohsamochromogen. Its maximal ex- 
tinction is only about a quarter of that of the firat 
protohsemochromogen band at 557 mu, while the 
maximal absorption of pyridine-verdohmmochromo- 
gen is more than half-as high as that of this band. 
Although the identity of the bile pigment hematin 
m catalase with verdohmmatin is not yet established, 
it is very likely that the maximal absorption should 
be rather similar. 

Since Keilin and Hartree‘ have shown that catalase 
undergoes reduction to the ferrous form during its 
action on H,O, and since ferrous hmmatin oom- 
pounds are easily oxidized by H,O, to bile pigment 
hematm’, it might be assumed that the bile pig- 
ment hematin arises during the action of the sub- 
strate on the enzyme. We have, however, failed to 
discover any evidence of an increase of the amount 
of biliverdin obtained by splitting, or of the absorp- 
tion maximum at 650 mu, subsequent to a prolonged 
action of catalase on its substrate. 

The bile pigment hmmatin is, therefore, an essential 
part of the catalase molecule. The impossibility of 
splitting catalase reversibly into protein and prosthetic 
group is now explained by the lability of this prosthetic 
group to acid. 

This investigation was carried out under a grant 
of the Nati Health and Medical Research Council 
of Australia. 

R. Lawprra. 
M. NORRIB. 

Institute of Medical Research, J. W. LaGaB. 

Royal North Shore Hospital, ` 
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Growth of the Mandible in the Pig 


GeowrH of the mandible has been a controversial 
problem since the days of John Hunter, notwith- 
standing that he, John Tomes the elder and George 
Humphry in turn performed crucial experiments 
which showed that growth took place at the posterior 
border of the mandible and absorption at the anterior 
border, thus providing room for the eruption of the 
developing permanent molars. 

Radiographic examination of a ‘runt’, the small 
starveling pig, shows evidence of arrested growth in 
the skeleton. In the scapula (Fig. 1) the successive 
checks to growth are displayed by lines of arrested 
growth, along which bony deposition is well marked. 
'The lines are best seen at the vertebral border of the 
scapula, particularly at the postero-inferior angle. 
These lines of arrested growth have been studied m 
detail by me! in the long bones of children. 
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RADIOGBAPH OF THA LEFT BOAPULA OF A YOUNG 
PIG SHOWDONG LOVES OF ABRRESTRHD GROWTH aT 
THA VERTEBRAL BORDWR. 


In the mandible of this pig (Fig. 2) the lmes of 
arrested growth are well marked at the posterior 
border, at the insertion of the temporal muscle on 
the coronoid process, and at the superior and posterior 
border of the condyle. These are the sites of alternating 
active growth and arrested growth. 

Lines of arrested growth are absent from the anterior 
border of the mandible and coronoid notch. These 
are the sites of active absorption of bone. 

The third molar, at present buried m the mandible, 
will erupt later by reason of the upward movement of 
the crown consequent upon the growth of the roots, 
but it will also be uncovered and laid bare by the 
absorption of bone at the anterior border of the 
mandible. 

This radiographic proof of the accuracy of John 
Hunter’s description of the growth of the mandible 
is in accord with the recent descriptions of madder- 
fed pigs by Brash’. 

The radiograph of the mandible also shows the 
danger, ın the animal or person who is not fully 
grown, of making a forecast as to whether an un- 
erupted wisdom tooth (third molar) will or will not 
erupt satisfactorily at a later date. Until growth 
in the mandible ceases at 21-25 years of age in the 
human, female or male, there is little justification 
for interference with a third molar which gives rise 
to no active symptoms. On the other hand, the 





; Fig. 2. i 
RADIOGRAPH OF THE RIGHT HALF OF THE MANDIBLE 
OF THA SAMA PIG IN WHIOH THE NORMAL BITS OF 


GROWTH SHOW DENBE BONY LINDA OF ARBÐGTAD 
GROWTH, AND THA SITAS OF ACTIVA ABSORPTION SHOW 
NO SUCH LINSE. 
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continued refinement of the face and reduction in 
the size of the mandible in passing from ancient man 
to modern man suggests that the wisdom tooth in: 
the future will give rise to more -anomalies than m 


the past. Hiss 
H. A. HARRE. 
-Anatomy School, 
University of Cambridge. 
1 Harris, H. á., “Bone Growth tn Health and Disease” (Oxford Uni- 
J. 0., Growth of the J Normal and Abnormal, In Health 
"tnd “Diane” (Dental Board of the United Kingdom, London, 


Production of Intercellular Hormones by Mechanical 
Injury 

Previous papers from this laboratory have 
demonstrated the production of proliferation-pro- 
moting factors (intercellular wound hormones) by 
cell aggregates subjected to lethal ultra-violet or 
X-rays', heteroauxin®, and carbon dioxide’. These 
factors are evidently produced by living ocells as a 
response to injury, since the maximum production of 
the hdrmones precedes the maximum rate of killing’. 

It has been of mterest to determine whether 
mechanical injury would alao lead to the formation of 
these factors. Yeast ions in isotonic salt 
solution were subjected to several types of mechanical 
agitation. These included various shaking devices 
and the rotation of bottles of the suspensions on 4 
wheel. Very low killing of the cells was observed, and 
the cell-free fluids from the suspensions had slightly 
greater prolifearation-promotmg activity than the 
unsbaken controls. The degree of mcrease in activity 
was usually small and the resulta were subject to 
considerable variation. The addition of glass beads 
to the suspensions in the rotating bottles gave cell- 
free fluids of very high activity. wever, although 
very few intact cells were killed, many oella were 
completely disintegrated. It was therefore uncertain 
how much of the increased activity was due to inter- 
cellular hormones and how much to cellular disin- 
tegration products. 

The following procedure was finally adopted. The 
yeast was agitated by placing it in a stoppered pis 
tube lġin. x peres witached to the voice a of a loud 
speaker, the cone of which was in -the horirontal 
plane. The voice was actuated by a beat-frequency 
audio oscillator and audio‘amplifier. In the experi- 
ments reported,- the voltage acroas the coil varied 
from 1 to 4, corresponding to a power input of 
0-1-1-6 watts. A vibration frequency of 50 cycles 
was employed. Three and one half to 7 gm. of 
crumpled cake yeast were placed in the tube and 
vibrated for 5 hours. After the addition of 35 o.c. of 
isotonic sodium chloride solution the vibration was 
continued for another hour. Preli experiments 
showed thia treatment to be more effectave than 
vibration of a suspension for the whole period. The 
growth potencies of Berkefeld filtrates of the sus- 
pensions were compared with those of controls 
which were treated in the same way except that 
vibration was omitted. In later experiments in- 
creased potency was obtained by adding sand to the 
yeast during agitafion. This did not markedly 
morease the amount of kiling as determined by 
methylene blue staining, nor was fragmentation of 
the cells observed. About 25 per cent of the cells 
were killed. The experimental filtrates were one and 
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one half to two and one half times as potent as the 
controls on a volume basis, and one and one half to 
four times as active on the basis of equal weighta of 
solid in the filtrates. 

Preli experiments indicate that the active 
materials, like those from ultra-violet injured yeast 
cells‘, are characterized by ultra-violet absorption at 
2600 A. i 

JonN R LOOFBOUROW. 

ELTON 8. OOOX. 

Sistan Crommia Manwa Dwrer, §.C. 
Sietun Many Jann Harr, O.P. 


Institutum Divi Thoma, 
Cincinnati, Ohio. 
July 21. 
1 Pardon, N Loofbourow and Ruddy, N 180, 689 (1087) ; 
Ins. Thomas, Do (1037); Gurdon, 43 (N i Rudd 
Cosby 17 (1987) , Loofbourow, Dwyer and Morgan, tbid., B, 147 


* Loofbourow and Dwyer, Aamos, 101 (1988); Studia Ina. Invi 
Thomas, in the prous. oi 

* Loofbourow and Dwyer, Narurm, 143, 725 (1080). 

$ Loofbourow 10th Internat. Congres of Cheam- 


and Stimeocn. 
oi Ere deal Loofbourow, Oook and Stimeon, NAYULS, 
148; 573 (1988). 


Exfoliation of Vermiculite by Chemical Means 

SPROIMANE of vermiculite from different localities 
have been examined in the laboratories of the Mineral 
Resources Department of the Imperial Institute in 
the course of an investigation into posible Empire 
sources of supply, and an interesting phenomenon 
has been observed in connexion with the expansion 


of the mineral, a property on which ite commercial - 


value depends. This expansion is usually brought 
about by heating the material, and a record of an 
instance in which it has been effected by chemical 
treatment appears to be of scientific interest. 

It has been noticed that in the mechanical analysis 
of soils, the preliminary treatment with hydrogen 
peroxide causes some alteration in the appearance of 
weathdred mica particles present in the soul. This 
suggested that hydrogen peroxide might have some 
action on vermiculite, and in order to ascertain its 
effect a number of small pieces of the mineral, about 
+ inch in diameter and leas than 1/10 inch in thickness, 
were covered with the reagent (20 vol. strength) and 
allowed to stand. Complete exfoliation takes place 
after some time in the cold and can be hastened by 
gentle heating. A preliminary drying of the mineral 
at 100° O. was found to accelerate the action in one 
instance. The treated specimens have a concertina- 
like appearance, the lamella forming the bellows, 
and with one specimen alternate light and dark 
coloured zones were observed parallel to the direction 
of e on, which is curved. The material treated 
with hydrogen peroxide is of a paler colour than that 
exfoliated by heat, and provided that it is moist, 
is also very soft, requiring only gentle rubbing or 
stirring, rather than grinding, to reduce it to a fine 
state of subdivision. The mechanical strength of the 
treated and still moist product is low, but after 
in & steam oven, ita properties are similar to those of 
the heat-treated material. 

The exact cause of this effect has not yet been 
ascertained. It has always been considered that the 
exfoliation of vermiculite on heating is due to the 
separation of individual lamell~ by the evolution of 
combined water, but this would not explain the similar 
effect obtamed with hydrogen peroxide. The effect 
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obtained may possibly be due to evolutaon of oxygen 
between the flakes of the minaral, but this does not 
explain the asymmetric expansion or the zone of 
different colour. 
Various other oxidising and reducing agenta 
loin permanganate, potassium dichromate, 
o acid, sodium hypobromite, chlorine generated 
from te and hydrochloric acid, water 
saturated with sulphur dioxide) have been tried, but 


none of them has given an expansion at all comper- - 


able with that obtained with hydrogen peroxide, 
although some effect was observed in certain instances 
after long standing. Ohlorine from permanganate and 
hydrochloric acid, for example, causes a oertain 
amount of exfoliation and separation of the lamells 
but not to the extent given by hydrogen peroxide. 


R. ©. Grovas. 


Mineral Resources Department, 
Imperial Institute, 


Technique of the Painting Process in the Bagh 
Caves in Gwalior State 


_ Tax Bagh caves (lat. 22° 22’ N., long. 74° 48’ E.) 
are situated among the southern slopes of the Vindhya 
Hills, seventy from Mhow, a town on the 
Rajputans-Malwa section of the B.B. and O.I. Rail- 
way. The caves were at one time fully decorated with 
paintings. But there are remains of themi only in 
caves TIT and IV. The caves, which are of sand- 
stone, have crumbled, due to the excessive weight 
of the superimposing band of claystone with moisture 
percolating through it. Consequently many of the 

intings have disappeared. The paintings probably 

ong to the early seventh ‘century a.p.*, being 
contemporaneous with the paintmgs in Caves XVI 
and XVL at Ajanta. : 

The paintmgs of Bagh and Ajanta form a class by 
themselves. They belong to the golden age of Indian 


claasical art, which mspired more than half the art’ 


of Asia. They will bear comparison with the best 
that Europe could produce down to the time of 
Michelangelo’. 

In the course of my studies* on Indian paintings, 
I recently investigated the methods and materials 
used by the classical artiste at Bagh. The pamtings 
are done on the sandstone wall of the veranda lmmg 
Caves IV and V. The painted stucco, consists of 
rough plaster of ferruginous earth or of lime. The 
earth plaster has a thin smooth coat of a mixture of 
gypsum and lme. The lime plaster has a thm coet 


of limewash. Theee thin coats support the layer of | 


pamt. The rough plasters of earth and of lime vary 
in thickness from 7:9 mm. to 20 mm. and from 
8-4 mm. to 6-5 mm. Their average thicknesses are 
17 mm. and 4-9 mm. tively. With the earth 
stucco, the gypsum-lime ee and the pamt layer 
are each 0-1 mm. thick. In the lime stucco, the lime- 
wash and the paint film are each 0:2 mm. thick. 
48 per cent of the deep red plaster is composed of 
particles the sizes of which vary from 200 u to 700 p, 
while 16 per cent of them are leas than 200 u and 36 
per cent greater than 700u. The oorresponding 
figures for the light red earth plaster and the lime 
plaster are 40, 20, 40 per cent and 40, 60, 0 per cent 
respectively. i : 


+ 
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The results of analyses of the rough plasters are 
as follows : 


pont PAR ape 
Per œnt `- Per oont Por cant 
Moisture 0-37 0-42 0 91 
Carbon dioxkis, CO, 1-25 0-65 12 68 
Combmed water and o1ganioc 

moaier 0-65 103 0-34 
files, Sa 87 -22 $7-10 51 18 
Tran, Fe, 6-12- 8-11 
Alumina, 0-44 5 T9 2-23 
Phosphorio PO, 0-12 z 010 
Titano acid, Tt 0 09 007 
A T E e 

+ a a 

Alkalie 0-44 0-2 1-21 
Nitrogen _ 0-13 0 09 nil 


The consolidation of the earth plaster is due to . 


the plasticity of clay’ present in it. It has also been 

reinforced and bound with vegetable fibres*. The 

firmneæ and strength of the lime plaster is due to 

the lime present and to the considerable quantities 
of long vegetable fibres originally added. 
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The pigments employed at Bagh are yellow and 
red ochres, carbon, lime and terre verte and 
lapis lazuli. Animal glue has been added to the pig- 
ments to serve aa the binding medium on the earth 

laster, while the pigments have been employed in 
lime medsum on the lime plaster. 

Full details of tbe investigation will be published 
elsewhere. 

8, PARAMASIVAN. 

Chemical Laboratory, 

Government Museum, 

Madras. 
July 5. 


1 and The Wall Paintings of India. 

dome Po nD Gocion” ir nt Pres, Boston, 1988), 

s ` Bir John, and “The Caves” (India 

Marshall, a at others, Bagh ( Bocloty 
' bid., 4-5. 


N 187, 967 (1936); 1%, 114 (1987); 140, 198 (1937) , 
14a, 757 (1058). Teobnioal Studios ni . 
T21- (1096-37): Pree. Ind. Aomd, Sei., 7, TQR-BO® (1938). 


Doais, Elia, ee Ai ns and other Ceramic 
Matorak” (London: Benn; 19%), r H 
* ‘ncyclopedia Britannica’, 14th edn. 18, 39-40. 


Points from Foregoing Letters 


R. 8. Krishnan and D. H. T. Gant have bombarded 
silver with deuterons from a cyclotron. They find 
a negative electron activity of period 2-4 min. 
Chemical separation of the irradiated silver into 
The cadmium fraction contains a body of 6-8-hr. 
period emitting soft negative electrons, possibly due 
to a cadmium isotope; the silver fraction contains 
a body of 26-min. period emitting positrons. N. 
Feather bas confirmed some of the ious workers’ 
findings, using the method of critical absorption. 

workers report on their 
flasion of thorium by neutrans. 
They bomberded thorium nitrate with fast neutrons 
for periods of one to five hours and attempted the 
chemical identification of the radio-elementsa pro- 

D. 8. Kothari derives a set of equations connecting 
the mean life of the meson t, the cosmological 
constant % and the gravitational constant C. 

iments with a diode -changer are 
described by G. F. Gainsborough which demonstrate 
the linearity of the relationship between the ampli- 
tudes of ‘the high- and intermediate- 
frequency oscillations, thus permittmg comparisons of 
ultra-high-frequency alternating potential differences 
to be made after frequency conversion. The cali- 
bration of the high- attenuator used was 
shown to be valid at frequencies up to 600 megacycles 
per second. — 

H. A. Laitinen and I. M. Kolthoff show quanti- 
tatively the dis’urbing effects of convection currente 
on diffusion studies with micro-electrodes and indica.e 
the conditions under which theoretical diffusion con- 
ditions can be realized in electrolysis with micro- 
alecteodes. 


Barometer readings at Greenwich for the last 92° 


years seem to show a periodic variation with an 
interval of 27:31 days. A similar tendency has been 
observed in the reported occurrences of aurore. 
W. R. Priston this may have a connexion 
with Dr. Abbota’ period of 274 months (Natura, 
April 29, 1939) in meteorological phenomena. 


E. Pacosu finds that condensation by heat of the 
hexapeptide ester of glycine gives 12-, 24-, 48-, eto., 
peptide esters, the number of glycine molecules being 
expreased by the general formula of 8 x 2". The 
condensation at 102° proceeds through a series of 
successive bimolecular reactions -with 104 K = 150 


‘and has an activation energy of 88 keal. Analysis 


shows that neither ‘cyclol 6’ nor nonapeptide is 
formed in the reaction. The substances are 
reminiscent of denatured protein snd give strongly 
the biuret reaction. 

R. Lemberg, M. Norrie and J. W. Legge find. that 
catalase contains one bile pigment hematin group, 
similar to verdohmmatin, in addition to three proto- 
hæmatin groups. By splitting with acids, bifiverdin 
is isolated from ine catalase. Evidence is 
brought forward in support of the view that the bile 
pigment hematin is an essential part of the enzyme 
molecule. 

That the sites of active growth and of active absorp- 
tion of bone are displayed by a radiograph of the lower 
jaw of a young pig which had grown irregularly 1s sub- 
mitted by H. A. Harris. The satisfactory cutting of 
the wisdam tooth depends largely on the degree of 
absorption of bone at the anterior border of the jaw. 

It has been shown by J. R. Loofbourow and oo- 
workers that proliferation-promoting factors (inter- 
cellular wound hormones) are produced by cell 
aggregates on subjection to ultra-violet light or 
x-rays, heteroauxin or carbon dioxide. Loofbourow 
6 al. have now examined the effect of mechanical 
injury, in this respect, by subjecting yeast cells to 
vibration induced by the voice coil of a loud speaker. 
Increased. P o oey of the filtrate was observed 
in those subj to agitation compared with the 
controls. 

Miss R. C. Groves states that vermiculite, a mineral 
used commercially for heat- and sound-insulating 
purposes, can be exfoliated by means other than the 
usual dry heat treatment, and records an inbtance 
in which the effect is produced by the action of cold 
hydrogen peroxide. 
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RESEARCH ITEMS 


Excavations at Brundon, Suffolk 


Tau gravel pit at Brundon, near Sudbury, Suffolk, 
affording a rare opportunity of examining a true 
interglacial bed, a research committee was appointed 
by the British Association for the of ita 
excavation. The actual work of Fee rae the 
examination was carried out under the supervision of 
the committee by J. Reid Moir in 1985-87, by whom 
a report on the work of excavation and the archmo- 
logical material has been prepared, while A. 
Tindell Hopwood has reported on the fossil mammals. 
(Proc. Prehist. Soc., 6, 1; 1939). The Brundon section, 
the base of which lies approxmately at 100 ft. o.D., 
is composed of Upper and Lower Glacial deposite 
separated by fluviatile beds. The geological, archso- 
logical and palmontological evidence points to the 
probability that the basal Boulder Clay at Brundon 
was laid down by the Upper Chalky Boulder Clay 


glaciation. The age of the upper glacial deposit 


remains uncertain ; but it may be that of the Brown 
Boulder Clay of Hunstanton, Norfolk. At the base 
of the fluviatile gravel (Stratum 8) at Brundon are 
traces of an ancient land surface, rich in mammalian 
remains and non-marine Mollusca. At this level 
occur unabraded and unpatinated flint implements 
and flakes of Crayfordian types. The evidence of 
the fossil bones and shells also points to the deposit 
being of the pon named, post-dating the glaciation 
responsible for laying down of the U 

Boulder clay, a conclusion supported 
covery of Baker’s Hole of implements with the 
unsbraded artefasta. e former are patinated, 
abraded and striated, suggesting that they had 
experienced glacial conditions before reaching the 
Brundon ancient land surface. In the fluviatile gravel 
implementa of various ages have been found—Early 
Clactoman, Early and Late Acheulean, Baker’s Hole 
and Oreyfordian. The upper glacial deposits have 
yielded a few indeterminate flakes only. There is 
good reason to believe that the clumate during the 
laying down of the fluviatile depositas was warmer 
than that of to-day, and that the Brundon section 
representa a true Pecan a accumulation, resting 
upon and surmounted by depomta laid down during 
@ period of extreme lt. 


the dis- 


Ancient House Types in Arizona 


Inrvestications by Dr. Frank H. H. Roberts, jm., 
on bebalf of the Bureau of American Ethnology 
and the Laboratory of Anthropology, Santa Fé, 
on archsological sites in eastern Arizona, mainly on 
the ridge of mesas weet of Whitewater Creek, near 
Allantown, in three successive seasons in 1931—83, 
have produced valuable information relating to one 
component of the prehistoric sedentary Indian 
culture pattern, of which that bearing on house-typea 
is now published (Smithsonian Inst. Bur. Amer. 
Ethnol., Bull., 12], 1989). The remains belong to 
several stages of the Anasazi cultural pattern. There 
are’ traces of Modifled Basket-maker, and large ruins 
represent the Great Pueblo period ; but moet of the 
digging was done in Developmental Pueblo remains, in 
which twenty pit structures with their accompanying 
granaries and surface shelters, and three unit-type 
ruins were examined. They clearly show the growth 


aS 


from small single-roomed pit-dwellings, with brush- 
and plaster-covered truncated pyramidal super- 
structures, RU by four upright poste set in 
the floor of chamber, to above-ground houses 
with several contiguous rooms, masonry walls, and 
flat roofs. Correlated with this is the shift in function 
of the semi-subterranean domicile from secular to 
ceremonial purposes. This change is accompanied 
by comperable changes in other features, particularly 
in the leaser objects of the material culture, such as 


pottery, stone, and bone mmplements, which will be . 


considered in a later report. Charred beams indicate 
by the dendrological method an occupation of the 
remains excavated extending over a period of two 
centuries, dated from A.D. 814-1014. 


Excavations at Mas d’Aznl, France 


ExoavatTions by Marthe and Saint-Just Péquart 
at Mas d’Azil,on the left bank of the Arize, although 
not yet completed, call for an interim rt on four 
seasons’ work (L’ Anthropologie, 49, 3—4, 1989). The 
stratigraphic evidence reveals three occupations by 
Magdalenians, separated from one another by sterile 
layers of soil, in depth respectively from 2 
metres to 1 ms alae e Arilan layer of occupation, 
however, ne for certain traces which the ex. 
cavators have succeeded in isolating, had virtually 
disappeared, and with it the neolithic stratum. In 
@ second terrace under examination, the neolithic 
people had settled on a layer of clay which seals the 

enian, no evidenoe of Mesolithic occupation 
intervening. At ita greatest thickness this neolithic 
layer is four metres deep, but has yielded little in the 
way of artefacts. The Arzilian finds include three 
bone harpoons representing the two Avzilian types. 
In the second Magdalenian honzon—the first provided 
few relice—a quantity of material m bone includes 
some sixty blade-bones, of which one half were unused 
while the other half was scored or in many instances 
engraved with recognisable figures of animals— 
reindeer, horses, eto., while in a hunting scene are 
rudimentary human figures. On the right bank ın 
excavations by M. and Mme. Mandement four 
galleries have been opened up m the cave, of which 
the existence was previously unsuspected. Of these 
one was found to be rich in Magdalenian deposite, 
including some remarkable examples of Magdalenian 
art, now in the Bt. Germain Museum. 


Elements in Nutrition 


ASUBVEY of up-to-date knowled ge of elementa which 
appear to be essential when present in traces in 
human and animal foods is given by W. Godden 
(J. Sco. Chem. Ind., 68, 791; 1989). Copper in small 
amounts appears to be necessary in preventing anemia 
in animals, the food of which nevertheless contains 
adequate amounts of iron; ita role 1s not concerned 
with the assimmulation of iron but with the mobilization 
of iron in the body and with the formation of hwmo- 
globin. Milk is very low in copper as well as in iron, 
but copper is present in most other foods. Manganese 
plays no part im hæmoglobin formauon, but appears 
to be necessary for fastal development. Cobalt is in 
some cases essential to iron metabolism, and diseases 
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of farm animals in Australia and New Zealand 
have shown it to be an essential element m 
the cure of bush-sickness; traces of nickel may 
possibly supplement deficiency of cobalt. Zinc does 
Oe ee eee ee 
in higher percentage than copper or Manganese in 
human and cow’s milk and is a constituent of arystal- 
line meulm. Fluorine is present in bones and the 
enamel of teeth, but when present in more than 
mere traces it affecta the enamel of teeth; this 
may be caused by drinking waters containmg more 
than 1:5 partas per million of fluorine. Iodine 
deficiency has long been recognized as a probable 
cause of goitre. Selenium is a harmful element, and 
ite presence in soils of the Great Plains of the United 
, Btates, from which it finds its way into herbage and 
cereal grains, causes diseases of animals which were 
formerly regarded as due to the alkali present in 
the waters of these regions. The paper includes a 


short bibliography. 


Genetics of Man 


Ons of the valuable contributions of Mendel was to 
show that the dominant individuals in an F, generation 
consisted of homozygotes and heterozygotes In a 
definite ratio. This has now been shown for thé first 
time in man by J. B. 8. Haldane and U. Phili 
(J. Gen., 38, 193-200; 1989). They have 
the data of relatives of hmmophilic patients listed 
m Birch’s monograph. From ters of hsamo- 
philics there were 15 normal and 18 hilica. 
Twenty-six sisters of hmamophilics were 


ae 
of the sisters of hmmophilics are heterozygous. 


Genetics of the Rex Mouse 


Tas rex mouse has a coat somewhat similar to that 
of the same character in the rabbit. F. A. E. Crew 
and C. Auerbach (J. Gen., 38, 341-843; 1988) show 
that rex is an autosomal dominant to normal. The 
caracul coat disoovered by Dunn has very similar 
characters, but the authors show that caracul and 
rex are not controlled by allelomorphic genes. The 
similarity in the phenotypical characteristics of rex 
and caracul that caution is necessary in 
assuming that parallel mutation in related species 
hes at the root of phenotypical similarity. 


Sterility in Drosophila melanogaster ; 

- Baga showed that sterility mutations were more 
frequent in the X-chromosomse of D. melanogaster 
than im all the other chromosomes put together. 
8. Prabhu (J. Gen., 38, 177-191; 1989) has shown 
that in the X-chromosome the vast majority of 
sterility mutations occur in a small region between 
garnet and forked on the X-chromosome. This region 
had previously been identified as a locus probably 
related to sex determmation by Goldschmidt and 


by Patterson and Suche. Whatta the mrin ia that - 


of a sex gene is debatable, but the locus may be one 
containing several allelomorphs of sterility mutations. 


w 


The Avian Sternum 


Larasty due to the authority of Rathke and. 


ee oe ee eee 


originates from rudimenta derived fram the ventral. 


NATURE 


Do7 


ends of tbe ribe. This view has not always been 
received without ion, and the other point of 
view, put forward by Bruch so early as 1852, is that 
the ends of the mbs only secondarily fuse with the 
paired sternal plates. The matter has been re- 
investigated experimentally by Honor B. Fell (Phs. 
Trans., B, 568 ; Ce oi aaa ah ar Rosana 
of the j igi from 
paired rudiments which arise independently of the 
ribs and can be grown in vitro apart from either ribe 
or coracoids. It is suggested that the sternum should 
be regarded as related to the appendicular skeleton 
since 1ta rudiments arise in close association with the 
TE If a single rudiment is grown in vitro, 
@ half-keel but set at a wrong angle, and 
Gee eee of A ce RAD i 
for the normal development of the keel. Even then, 
however, its growth-rate is slower than under non- 
experimental conditions and it never reaches ita 
normal form. For this to ocour develo t must 
take place with the normal relations of surround- 
ing tissues undisturbed. The junction of the two 
sternal plates is not due solely to their own expansion 
but to their displacement in a median direction. 


Giant Fibres in Squids 

Ir is thirty years ago since L. W. Williams reported 
the of two giant nerve cellis in the squd 
Loligo, but littl attention has been paid to this 
observation since. Now, however, John Z. Young 
(Phal. Trans., B, 504; 1988) has examined the struc- 
ture of the nervous system of this animal in detail. 
It is found that tbe nerve fibres vary in diameter 
from Ip to nearly 1 mm., so that it is difficult to 
seperate giant fibres from ordinary fibres. The author 
has paid particular attention to certain large fibree 
directly concerned with mechanism employed by the 
animal in shooting rapidly through the water. These 
fall into three groups, termed those of the first, second 
and third orders respectively. The fibres of the first 
order are two in number and arise from a pair of 
giant cells which may possibly represent the Gontral 
portion of the periwsophageal ring of the “ancestral 
mollusc. Each gives off a single axon which passee 
backwards to the ganglion, where it 
fuses with its fellow. Buch an axonic fusion is a moet 
unusual feature in animals. Fibres from this union 
make ic contacts with fibres of the second 
order. The fibres of the third order are syncytia 
formed by the processes of numerous neurons in the 
stellato ganglion. They receive numerous synaptic 
contacts from collaterals from the fibres of the second 
order. It is suggested that such a system is adapted 
for producing rapid movementa rather than tonus. 
It is absent in the octopods, where the method of 
locomotion is entirely different. 


Entomogenous Fungi 
A RECENT by Mr. T. Petoh (Trans. Brit Mycol. 
Soo., 23, Pt. 2; July 1939) makes a further contribu- 
tion to knowledge of the fungi which attack insecta. 
The present paper is one of @ series which brings the 
total number of en ous described by 
Mr. Petch up to 180. It has the usual yield of newly 
described species, this time nine m number. One of 
these, Stamphylopsis ovorum, is not entomo- 
ee ee ee E 
new kinds include Entomophthora retioulata 
from Great Britain, but the geographioal range of 
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the -new records extends from Mauritius to Florida, 
and from the Gold Ooast to Ceylon. One might, 
however, express a little disappointment at the pro- 
vision of the two names Hypoorella glabrescens and 
Aschersonia fimbriata for two stages in the lhfe- 
history of one of the new species. The first name 
denotes the ascigerous condition, and would seem to 
be adequate. ae 


Santorin-and Crete 


N. A. Carrizos, of the Seiamological Institute of 
the University of Athens, considers that the key to 


the downfall of the Minoan civilization in Crete and- 


the ‘Descent of the Doriens’” about the twelfth 
century B.O. is to be found in volcanic and seismic 
phenomena (Bull. Volcanol. Ser. (IL), 4, 839-49 ; 1938). 
Between 2000 and 1500 »B.o. it is thought that 
Santorin was In violent eruption accompanied by 
earthquake phenomens and sea waves on a large 
acale-and that the original crater was then formed. 
(A repetition of this for which there are eye-witness 
accounts took place in September and October 1650.) 
Nor were Santorin and other areas in the eastern 
Mediterransan any more quiet m 1220 s.o. In the 
spring a violent earthquake was felt near Port Said 
and in the summer a shock was experienced at 
WaAdi-el-arabe. In the spring of 1180 B.o. there were 
several shocks, including one felt at Jericho. It 
appears probable that at about this time Santorm 
noua und gar tenes pa it gti ap nara Re 
forming large island and ring of small islands 
now visible. All this would be accompanied by the 
rain of ashes, sulphurous fumes, earthquakes and 
sea waves which would reach aa far as Crete; destroy- 
ing property and causing the deaths and injuries of 
numerous ple. Repeated occurrences of this type 


would profoundly affect the life on the island. Critikoa: 


ia further of the opinion that these natural phenomens 
were all part of a prolonged and more profound 
movement which resulted in the break up of the 
‘Rigéide’, forming the Cyclades, and which had 
repercasions on the whole of the eastern Med- 


. terranean. 


Periodic Comet Tuttle 


Jerrers and Moore observed this comet on August 
12d. 11h. 20-2m. U.T. ~ Its position was RA. 
5h. 55-8m., Dec. + 57° 22’; magnitude 18. In the 
Handbook of the British Astronomical Aasociaton, 
1988, p. 32, there is an ephemeris computed by 
Dr. A. O. D. Crommelin ; the true time of perihelion 
is 1-1 day later than that assumed by Dr. Crommaelin. 
The positions in R.A. and Declination can be 
found by multiplying the correction coefficients by 
1-1 and applying the results to the ephemeris. 


f 


Comet Kamensky 

Ox July 24d. 22h. 00m. U.T., K observed 
a comet. Its position was RA. 20h. 55:0m., Deo. 
— 7° 00’. The object was described as diffuse, with 
central condensation, its magnitude being 7. An 
otbit has not been computed. 


Law of Error and the Combination of Observations 


‘A. R. Hurma and L. 8. T. Symmes (Mon. Not. 
Roy. Astro. Soc., 99, 8; June 1939) have developed 
a method which allows a system of continuons 
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weighting to be found for a series of observations. 
When & comparison is made between experimental 
resultas for the distribution of errors and a Geauasian 
curve of the same probeble error, it is frequently 
found that the errors are much more numerous 
than the normal law indicates. This subject was 
treated fully by Simeon Newoomb more than half a 
century ago, and quite recently Jeffreys has shown 
that the normal law is also defective from the 
theoretical pomt of view. Another defect of the normal 
law is that it affords no satisfactory criterion for 
retaining or rejecting apparently bad observations 
unless the observer has noted that the observation 
is not expected to be as good as the others. In the 
present the authors sasume that they are 
dealing with a set of observations which are all of 
equal weight, ao far as the observer knows. The prob- 
lem is of a twofold nature: (1) the actual error law 
which best fits the residuals must first be found; (2) 
the system of weighting which corresponde to this law 
must then be obtained. Newcomb and Jeffreys have 
both solved the problem by different methods, and 
ee 
t in actual practice. A description of their 
method of weightmg is followed by the resulta 
obtained. The residuals chosen for analysis are those 
found from the msesurements of the variation of 
latitude made at Greenwich with the Cookson floating 
zenith telescope from 1927 to 1986. The method of 
ighting described has also been applied to the 
resulta of the measurement of . While the 
improvement in the resulta of the latitude observa- 
tions is amall it is,nevertheless appreciable, and no 
doubt the method will be applied in other lines of 
investigation. 


“ 


A New Member of the Ursa Major Cluster 


W. M. Smarr (Mon. Not. Roy. Astro. Soc., 99, 8; 
June 1939) shows that the star Gr. 1970 (G.C. 17919), 
apparent magnitude 6-74, spectral type G0, is a 
member of the Urea Major cluster. Hertzsprung 

about seven years ago that the star was 

probably connected with the cluster, and Smart’s 
calculations substantiate the view. The co-ordinates 
of the star for 1950:0 are R.A. 18h. lim. 84s., Deo. 
-+ 56° 58’, and the proper motion lente are 
ta 0-01856., us — 0-035”. The total proper motion is 
0-115”. in position angle 107-6°, the probable error 
of the latter being + 1-6°, which is derived from the ` 
robable errors of the proper motion components. 
itrart his values of the co-ordinates of the convergent 
point Smart finds that the distance of the 
star from the convergent point is 182-8°. The cal- 
culated position angle is 99:9°, the difference of 7-7° 
between obeerved and calculated being only slightly 


ee a ee 
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onging to the Ursa Major cluster. On the - 
position that the star belongs to the duer io 
calculated parallax is 0-039’, and the obeerved value, 
given in j 's “Catalogue of Parallaxes”’, is 
0-045" + 0-000. The calculated absolute magnitude 
is 4-70, which is the normal value for a G0 dwarf, 
and the calculated radial velocity is ~ 12-8 
km./sec., as compared with — 7-9 + 0:9 km./sec. 
acoording to Moore’s Oatalogue and — 11-1 km. /sec. 
determined by J. 8. Plaskett at Victoria. The 
close agreement in all cases shows without doubt 
that Gr. 1970 ıs a member of the Ursa Major 
cluster. 


t 
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INTERNATIONAL CO-ORDINATION OF 
DOCUMENTATION 


HE growing realization on every hand of the 

importance of documentation to i 
of every kind continues to be reflected in the attend- 
ance, papers and discussions at the International 
Conferences of the International Federation for 
Documentation. Founded as the result of an Inter- 
national Conference on Bibliography at Brussels in 
1895, the Federation has become the recognized 
international organization for the discussion and 
co-ordination of methods and means for making 
available on demand the recorded facts relating to 
any and every subject of special study. 

Although the Oonference held at Zurich during 
August 10-14 last was one of the smaller so-called 
conferences of experta, which are held in alternate 
years between the full conferences of the Federation, 
some hundred and seventy members attended from 
seventeen different countries and thirty-nine papers 
were communicated, larger numbers than at many 
full conferences of the Federation in ite earlier years. 
In expressing the welcome of the Swiss Government, 
Vice-Chancellor Dr. Leimgruber referred to the 
special importance of administrative documentation 
as a means of rationalization. Dr. Ah Prius, 
president of the International Federation for Docu- 
mentation, in reply appreciated the suitability of 
Switzerland, with ita four languages, as an example 
of collaboration, and Zurich, as an industrial town, 
as meeting places for the Conference. 

Four subjects were selected for special study at 
this Conference, and administrative documentation 
was ons of them. Ina entitled “La documenta- 
tion administrative en ique”, M. Daniel Warnotte 
gave a detailed account of the state of official docu- 
mentation services in Belgium. He was followed by 
M. A. B. Boutilier du Retail of Paris, who referred 
specially to the French decree of 1938 creating a 
national centre of documentation at the Bibliothéique 
nationale for co-ordinating the whole of French 
administrative documentation. In his paper, “Notice 
sur l’unification des methods de classement dans 
les administrations publiques Belgæ,” M. O. Molle 
of Brussels streæed the mmportance of the general 
adoption of a standard system of claseification. 

A typical paper was that by MM. E. Mathys, 
E. Rickli, C. Frachebourg and R. Calams of Berne, 
entitled “La documentation dans les Administrations 
Suisses dea Chemins de Fer Federaux, des Postes, 
Telegraphes, Telephones et des Douanes,” which 
gave a striking account of the advantages of 
co-ordinating the work of a number of administrative 
libraries. Documentation proceeds from the need 


i ee ee e E 
collecting, abstracting, and supplying 
books, articles, data, ee public documenta and 
archives. It has taken a long time to realize that, 
when such documenta are properly collected, 
abstracted and made available, they are capable of 
affording invaluable assistance in administration. 
The existence of the gap between the of a 
record in any sphere of work and the placing of 
that record in the hands of the individual who may 


* need it, is proved by the number of individuals who 


set themselves to make notes of information that 
may be useful to themselves. There is as great a 
step between this and the creation of æ special 
organization for the as there was for our 
ancestors, when they decided to give up ing their 
own bread and to let the baker do it for all. For 
good or for evil, the need has brought the means, and 
documentalists, like the bakers, have come. 

The medium for distributing the records of progreas 
is the periodical preas, but it speaks in so irregular 
and incoherent a manner that it is imposible, without 
dooumentation, to obtain a clear and concise view 
of any particular branch of knowledge. Documenta- 
tion is the remedy for the disorder that reigns in 
the production of documents. It enables a small 
country like Switzerland to avail iteelf of advances 
in knowledge and experimental resulta fram all 

of the world. 

In Switzerland, besides the National Library, there 
are some forty-nine libraries belonging to the Federal 
administration. The highly favourable resulta of 
co-ordinating the work of four of the larger of these 
libraries, namely, these of the Swiss Railways 

t, the Post Office, the Telegraphs and 
Telephones Department and the Customs Depart- 
ment, has led.to the serions consideration of a schame 
for the co-ordimation of all the administrative libraries 
in the country. For these four libraries, the acquisi- 
tion, care and manipulation of books and periodicals 
is centralized in one library. Thus all the material of 
documentation, within the scope of the administra- 
tions concerned, is collected and dealt with in one 
place to the best prinaipels of librarianship 
and documentation. Each official knows where to 
go without delay for his material and information. 
Purchases are made systematically, without duplica- 
race There is economy of oost, staff, furniture, 

tus and material A community of work 
“cot ae the libraries is recognized, about which 
there is constant consultation, mutual advice and 
help. Each library retains ita own special character 
and borrows books freely, as required, from the 
associated libraries. Periodicals paas from one library 
to another, or to local branches, sometimes at the 
rete of thirty an hour. 

Since officials usually require documents relating 
to a particular topic rather than by a given author, 
a subject catalogue is needed, which must be vary 
minutely subdivided. The Universal Decimal 
Classification has been adopted by all four libraries 
as being the moet TEO thus becoming the 
basis of mutual co-operation. There are also author 
and various special catalogues. 

In recent years the Swias:Government has realized 
the mefficiency and costliness of ing @ docu- 
mentation of each subject as it arises, a oantral 
documentation ‘service has been organised for these 
Departments. Periodicals necessarily form the basis 
of this service. As these come in, data and other 
useful mformation are abstracted from them and 
entered on cards, which also are classified by the 
Decimal Clasefication. The cards are retained by 
the individual libraries, the Post Office having 
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10,000, the Telegraphs and Telephones centre 80,000 
and the sey abe! T 200,000. Mutual 
interchange is facili by the utilization of standard 
methods. The good resulta obtained could not have 
been achieved otherwise than by such a rationalization 
and are such that the same iplee are likely 
to be extended re eee 
libraries. 

The Section devoted to the Division of Work 
between Libraries and Documentaliste attracted 
asome very interesting papers. Mr. A. B. Berthold 
gave à survey of work on Union Gataloguoe in the 

nited States in a paper entitled “Union Catalogues 
and Documentation”. There are now forty-six such 
catalogues in various stages of completion in the 
United States. One 1s national in soo vite ares 
mately 10,000,000 cards; 22 oa 
library holdings in various regions; caret B he 
devoted to works in large subject groups. ‘The 
Federal Government’s policy of providing free labour 
has been the chief factor in their growth, and micro- 
photography has become the un basis for 
all such work. Besides indicating the location of 
books, union catalogues are useful in tending to 


unable to provide any answers to inquiries for_books 
on particular topics 
An able paper, “Aufgaben der Bibliothekem in, 
Rahmen der Dokumentation”, was contributed by 
Herr O. Waltber of Aix-la-Chapelle. The library 
problem is to oollect systematically the literature 
within ita seope as saan raged as possible and to 
make it as fully available as possible to ite users. 
For ton documentation, a complete collection 
of the world’s output of useful literature, especially 
periodicals, is most important. The best aid to users 
Chaba Ubay Gan Hevide ia eCa ialo alege of 
its holdings, with exact information of every part 
received. A detailed subject catalogue is also neces- 
For the utilization of the material in the 
library, bibliographies and abstracting journals must 
be added. Since many librarians are barn biblio- 
graphers, libraries oan also serve “their users by 


preparing a a aa on special subjecta within. 


a & entitled ‘‘Bibliotheken und Dokumente- 
tion”, M. 8. Dahl of Copenhagen stressed the need 
of the investigator for efficient documentation, and 
showed the difficulty of drawing a aharp line between 
the work of the librarian and documentalist. In 


we 


HE second conference ‘of the Internationalen 
Gesellschaft fiir Biologische Rhythmusforschung 

was held in the “Stads..cn Academische Ziekenhuis” 
in Utrecht (Holland) on August 25-26. In spite of 


The conference was opened by Dr. E. Forsgren, of 
Stockholm, the president of the Society. On the first 
day the papers covered a wide range of subjects. 


Fa 
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CEEA a N enn Tane ioar ee referred 
amet e on ‘La documentation et les biblio- 
co dia darea io tha La eroon Ca 
e cf Lirie ab Paali ai geeky Me Mal 
Godet, president of the International Federation of 
Associations of Librarians, who had pointed out the 
close relationship between the work of librarians and 
documentalists. Librarians are concerned more with 
intellectual culture, while documentalista are in- 
terested more particularly in utilitarian conmdera- 
tions. Theoretically, documentation includes all, 
and librarianship is only a part; actually, docu- 
mentation is a young movement, while librarianship 
is already full grown and can odntribute much to 
the sasistance of documentation. 

Mr. Lancaster Jones, London, discussed the part 
libraries can play in the task of technical docu- 
mentation, showing how an elaborate organization 
is needed to discover even the existence of a consider-- 
able portion of the world’s technical literature. By 
making ita collections as complete as possible within 
ite scope and issuing periodical catalogues, classified 
by subject, of its acceasions, a library can perform an 
invaluable service to documentation. To this oan 
be added a contribution towards a co-operative 
soheme for the complete subject-indexing of articles 
in the periodical literature. 

The ion in this Section Jed to the conclusion 
Rage ig eee fap eee ie meee 
and that of documentalista more active, no sharp line 
can be drawn between them, and the solution can 
be found only through the most complete collabora- 
tion. 

Space dies net E T E T a T E. 
equal value that were contributed to the other two 
sections of the Conference, dealing, EURA aia 
Documentation in Industry and Photographio Re 
duction Methods for Documentation Purposes. 
whole are published in a volume and lement 
entitled “Rapports: Fédération. international de 
Documentation, XVidme Conférence, Zurich’ (10 
Swiss france) and obtainable from the International 
Federation at Willem Witzenplein 6, The Hague 
Netberlands. These sHould certamly be adea te 
ee ee ee eee 
those who are interested in the accessibility of 
information. i 

Finally, it must be mentuoned. that not the least 
factors in the success of the Conference were the 
delightful hospitality and kindness shown by its ` 
organizers. 


RHYTHMIC PROCESSES IN BIOLOGY 


Prof. F. Linke (Frankfort) dealt with the different 
rhythmic processes measured by the meteorologist 
and which may be important to the biologist. Prof. 
R. Stoppel (Hamburg) described her work on leaf- 
movements in plants in relation to time and other 
factors. F. H. Bticltjos (The Hague) discussed some 

interesting examples of rhythmic activity. Prof. van 
der Pol (Eindhoven) considered the mathematical 
aspects of certain phenomena, and showed by means 
of a most Ingenious electrical model how it is possible 
to produce artificially the electrical changes associated 
with normal and abnormal heart beat. K. Mellanby 
(Sheffield) described the periodic activity of two ° 
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insecta, the bed-bug and thse cockroach, under 
natural conditions. P. Schoorl (Bennekom) spoke 
on the curious way in which the rate of increase in 


e of pigs fluctuates in an apparently rhythmic 


“The gooond day of the conference was devoted 
mainly to papers dealing with the of 
rhythmic in medical phymology and 
medical practice? Communications were made by 
Hj. Holmgren (Stockholm), A. Jores (Hamburg), F. 
Gerritzen (Lunteren), J. Möllerström (Stockholm), 
Prof. R. Hopman ee W. Menzel (Tübingen), 
M. Arborelius (Halmstad), and E. von Philipeborn 
(Oberstdorf). discussion followed every paper. 
It has been arranged that the papers given at the 
conference will be published in a special supplement 
‘to the Ada Medioa Scandinavica. The future of the 
Socety was discussed at some length. Most of ita 
members are mammalian physiologists or practising 
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hysicians, and some xoologists and others were in 
dea Gavia whether ar po waa ol real intertat 
to these medical workers. It was almost unanimously 
decided that all m whose problems dealt 
with questions of rhythmic activity would be likely 
to learn a great deal from discussion of each other's 
work, and it was decided to make an attempt to 
increase the membership of the Society. It is par- 
ticularly hoped that more British workers will join ; 
further particulars may be obtained fram the secre- 
tary, Dr. Hj. Holmgren, Karolinska Institutet, 

Stockholm. 


The local arrangements for the conference were 


greatly enjoyed. Members of all nationalities, in- 
cluding those which are now unhappily at war, were 
able to discuss their work in a particularly friendly 
atmosphere. KANNETE Ma@LLANBY. 


PROBLEMS OF GROWTH AND DIFFERENTIATION 


T North Truro, a small village near the extreme 
end of Cepe Cod in Massachusetts, a remark- 
ably successful conference on problems of 
and differentiation was held during August 7~—11. 
8 by the oditarial board of OAAR, mative: 
of which also carried out the excellent local arrange- 
ments, it brought together about seventy workers 
fram the fields of genetics, embryology, biochemistry, 
morphology, snd y. Many were accommodated 
in the wooden cabins of Whitman House, at the edge 
of a pinewood, not far from excellent sea-beaches, 
and the delegation from England, at any rate, 
appreciated to the full the hot weather and the 
sunshine. The meetings took place in the village 
school, a building in the attractive wooden New 
England style, admirably adapted for the purpose. 
Some informal discussions also took place in the 
Marine Biological Laboratory of the Lankenau 
Hospital, about half a mile away. 

Each morning and afternoon began with a lecture 
lasting about an hour, and followed by unhurried 
discussion and comment. The opening session was 
devoted to a lively discussion of the proper definitions 
of aia EEE and determination, follow- 


Warr pa on growth and cell-division by Dr. 
arren (Bar Harbor), who illustrated his 
aw 7 


ee In the afternoon Dr. 
W. Gregory (Berkeley)- gave an account of the 
body of work which has shown a relationship between 
hereditary size in mammals and glutathione content 
of the tissues, though the connexion does not seem 
to be so clear in the case of birds. As regards ita 
meaning, an action of sulphydry! groupe on synthetic- 
ally acting proteases seems the most probable 
hypothesis. The general connexion of -SH and 
growth or cell-division also came in for discussion. 
The second day was given over to the relations 
between genetics and embryology. In the mo 
Prof. Curt Stern (Rochester) contributed a masterly 
description of the present position, with the 
time of action of genes, dependent and -differen- 
, tiation, nuclear induction, eto. He pointed out that 
* dependent differentiation may not always be due to 


- 


the diffusion of substances ; but that in some cases 
the ion of cells themselves may be involved. 
Parti interest was aroused by his summary of 
recent work showing that, in plants algo, transplante- 
tion experiments reveal nu inductors. In the 
afternoon, Dr. ©. H. Waddington (Cambridge, 
England) took up the story in relation to Drosophila 
development. After making a distinction between 
form and matter which later gave rise to some 
argument, he developed the interesting fact that 
when in a mutant organism, an organ develops in 
the ‘wrong’ place, genes which normally act upon 
such can act just as well though the relation 
of part to whole is abnormal; or in a ‘monstrous’ 
part, such as a structure which is proximally*a leg 


closed with an animated discussion of the problem 
whether the ‘deployment of competences’ of the 
English school is really the same as the ‘segregation 
of potencies’ of the Americans or not. 
the third day, biochemical blems were 

taken up. Dr. J. Needham (Cambridge, land) 
described the progreas which has been made i 
the last ten years in our knowledge of the chemical 
aspects of organizer phenomena. For reasons of 
time, the discussion was abhnost entirely confined to 
the Amphibia. The basio difflculty in these investi- 
gations, he said, which had not been at all anticipated 
at their beginning, is that the competent ventral 
ectoderm, on which alone the power of a substance 
to evoke neural differentiation can be tested, iteslf 
contains the natural evocator in masked or inacti- 
vated form, as can readily be shown by 
ae in any way and implanting it into another 

ryo. That adult tissues probably all contain the 
primary evocator can be shown by the fact that in 
many cases denaturation of their proteins is not 
necessary. Recent work on the mstaboliam of the 
different regions of the gastrula, which should throw 
light on the liberation of the primary evocator, was 
also considered in detail. In the afternoon, the 
chemical aspects of later growth were described by 


es 


’ 
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Dr. Otto Glaser (Amherst) who introduced the 
conference to a new method of formulating the 
growth of organisms and their chemical oon- 
stituenta. 


The last full day opened with a highly stimulating 
paper from Dr. cards E nah de radeon 
After briefly reviewing the old question of the origin 
of the material of the regeneration blastemas in 
invertebrates and vertebrates, he went on to deal 
with the vexed but important problem of the ‘toti- 
potency” of the regeneration blastema in Amphibia. 
Admitting that limb-competence in the tail-blastema 
or vice versa has not as yet been definitely proved, 
he went on to describe his remarkable experimenta 
which indicate that lens-competence, though long 
absent from the body reappears in the 
material of the tail blastema. It seems also to 
esas epee gies Seon over the eye. 
Notochord implanted in blastema has also in- 
duced pronephbric and neural tissue. Should these 
findings be further confirmed and generally received, 
& new word will be needed to describe the return of 
competence after its ontogenetic disappearance. 
From the floor of the house the word ‘recuperation’ 
was suggested, and this seemed to find some favour. 
In any event, as Roes Harrison has pointed out, 
there are undeniable instances of reversals of deter- 
mination, as in tunicates, so the return of 
in vertebrates would not be quite The 


~- afternoon session on this day was devoted to the 
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studies of Dr. Sinnott (New York) on gene-controlled 
shape in cucurbitaceous fruits ; this led to a 
discusion of field-ooncepta, which had been brewing _ 
during former seasions. 

On the last moming Dr. Woodger (London) 
explained the advantages which would accrue to 
biologists in framing their theories if use was made 
a cle technique, of which he gave some examples. 
He directed attention to cette points of 
interest ares biological theory which had arisen during 


were remarkable 
for the degree of unanimity of thought on funda- 
mental probleme which prevailed, as perhaps must 
be the case when there is enough time to explain 
individual pointe of view in a spirit of moderation 


enlivened by the presence of such workers as Dr. 
Berrill (Montreal), Dr. Hoadley (Harvard), Dr. 


THimann, ), Dr. Paul Weiss (Chicago), Dr 
Frank Danial (Berkeley), Dr. Barth (New York), Dr 
Reimann and Dr. Hammett (P Iphia) who 


showed a fihn ilustrating differentiation and dedif- 
ferentiation m Obelis, Dr. L. O. Dunn (New York), 
Dr. Samuel Brody (Missouri), Dr. Hamburger (Bt. 
Louis) and Dr. Frank (New York). At the end of 
the conference suitable stepa were taken to form an 
organization able to call together similar conferences 
on growth and differentiation in future years. 


TABOO* 


HE use of the word ‘taboo’ in anthropol for 
customs all over the world, which le in 
easentials the reference adopted from Polynesia, 
seams undesirable and inconvenient. For such 
custoria the terms ‘ritual avoidance’ or ‘ritual pro- 
hibition’ are proposed, defining them by reference 
-to two fundamental concepte, ‘ritual status’ and 
‘ritual value’. <A ritual prohibition is a rule of 
behaviour which is associated with a belief that an 
infraction will result in an undesirable change m the 
ritual status of the person who fails to keep the rule ; 
that is, it Involves the likelihood of some minor or 
major misfortune which will befall the person con- 


Anything which is the object of a ritual avoidance 
or taboo may be said to have ritual value. The ritual 
value is exhibited in the behaviour adopted towards 
the object or occasion in question—not only in the 
negative ritual, but also in the positive ritual A 
large class of positive rites, those of consecration or 
sacralization, have for their purpose to endow objects 
with ritual value. 

The word ‘value’ as thus used always refers to a 
relation between a subject and an object. It may 
refer to the act of behaviour towards an object. A 
social system can be conceived and studied as a 
system of values. A society cannot exist except on 
a basis of a oertain measure of similarity in the 
interests of its members. In terms of values the first 
necessary condition of the existence of a society is 
that the individual members should agree in some 

* From the Frazer Lecture, 1039, eet A. B. Radallffe-Brown. 
Cambmige : BO ee ce Pp. 48. - fe. 6d. not.) 


measure on the values that the 


system also requires that persons should be objecte 
of interest to others. 

The study of ritual may be approached by the 
consideration of the purpose or reasons for the rite, 
or by a consideration of ita meaning. A third method 
is by consideration of the effecta—the direct effect 
on the person concerned, which may be termed the 
psychological effect, and the seco effect on the 
social, structure, the network of social relations bind- 
ee ee 

By consideration of these we may succeed in 
defining the psycho! function, and in discovering 
the social function of a rite. 

The ritea are readily perceived to be symbolic. The 
immediate logical effect can to some extent be 
observed by watching and talking to the performers. 
The ostensible purpose is present in their minds, but 
so also is that complex set of commological beliefs by 
reference to which the rite has a meaning. In the 
performance of the rite the native has made a oon- 
tribution to the maintenance of the order of the 
universe, of which man and Nature are the inter- 
dependent parts. 

Assuring that the act is symbolic, what method, 
other than that of guessing, is there of arriving st 
its meaning ? We may start with a general working 
hypothesis that when in a single society ‘the same 
symbol is used in different contexts, or on different 
kinds of occasions, there is a common element 
or meaning, and that b the various uses , 
oF ahs setnol wee Ge cb to ver what the ` 


al 
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common element is. A E IL tna cae 
avoidance in the Andaman IJalands, it would 4 appear 
that the common element is that the indivi 

affected is m an abnormal ritual status and is likely 
to suffer some misfortune unless certain prescribed 
ritual ions are observed, such as the avoidance 
of certain foods, while friends or others avoid the 
use of the individual's name. By means of 
these taboos the occasion acquires a certain social 


value. But while these rites give men confidence, 


comfort, and a sense of security, they might equally 
cause fear, that is, from black magic or spirite. It is 
largely by the sharing of hopes and fears that human 
bemgs are linked together in temporary or permanent 
associations. 

The symbolic rites of the- Andamanese are the 


obligatory recognition of a standardized symbolic 
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form of the significance and importance of the event 
to individuals and the community at large. They 
serve to fix the social value of occasions of this kind. 
So with the food taboos, they attach a definite social 
value to food, and it is in the activities connected 
with the getting and consuming of food, with their 
daily instances of collaboration and mutual aid, that 
there continually occur those inter-relations of 
interests which bind the individual men; women, 
and children into a society. This may be generalized 
under the formulation that the primary basis of all 
ritual, and therefore of all religion and magic, is 
the attribution of ritual value to objects and oocasions 
which are either themselves objecta of important 
common, interests linking the persons of a 
community or are yon, representative of 
such objects. 


ECONOMIC BOTANY IN THE TROPICS 


IR FRANK STOOCKDALE, in his interesting 

_addreas, on ‘The Application’ of Eoonomic 
Botany in the Tropics’, ich had been prepared 
for the Dundee meeting of the British Association 
but was not delivered owing to the cancellation of the 
meeting, points out that many of the economic crop 
plants now commonly grown in the tropics were 
distributed when new lands were discovered in 
Elizabethan times. Tobacco, for example, from 
tropical Americe ; sugar cans and the banana from 
the Old World; cacao from Central and South 
America, and rubber from Brazil. Coffee is i ous 
in tropical Africa, and Ohina and Cochm China 
appear to be the origmal home of the citrus 


group. 

Fo ‘early haphazard distribution came the 
introduction of Cinchona to India by Markham and 
Ledger and of rnbber to Ceylon by Wickham, both 
Be ene armen on E E A ABDA 


i A EE P E tle aus A A 
break of coffee-leaf disease there resulted in arousing 
scientific interest in tropical crops. Had Marshall- 
Ward, who went out to investigate the disease, had 
available the important research work on the rooting 
systems and the effect of light on the stomatal 
mechanism in Qoffea arabica, which Nutman has 
recently done at Amani, it is possible the Ceylon 
coffee industry might have been saved. 

srg E cara ghr calcio ooh? e E tod 
faced with disaster through disease, but, thanks to 
the work of Harrison and Bovell in raising seedlings 
from different varieties of Saccharum offloinarwm, 
new typesa—‘noble canes’—were introduced and 
disease-resistant strains raised. This work, contmued 
by Barber at Commbetore, India, has been carried on 
successfully there under Venkataraman and by the 
Dutch workers in the Netherlands East Indies. S. 
spontaneum has been used in crossing, as well ag other 
allied species, and valuable canes have resulted, 
notably the well-known P.O.J. 2878 which came 
from a third ‘mobilization’ of S. spontaneum. a ype 
of cane suitable for different types of soil have 
resulted from these cross- researches. 

Sir Frank then deals with the cotton crop and the 
* valuable work which has been done in E the 
Sudan, India and the United States, etc., which have 


w” 


resulted in marked improvements in yield, lint 
length and fineness, and strength of lint, while disease 
resistance has also received much attention with 
valuable results. 

Both Oimchons and rubber have been eg hata 
to careful scientific mvestigation which has led to 
the recognition of high- and poor-yielding strains, 
and the selection of high-yielding ‘mother-trees’ for 
pee Hybridixing work on rubber is now being 

carried out and a search is being made also for strams 
resistant to the Oidium mildew which is causmg 
serious damage to rubber in the East. 

The work now in progress in Trinidad with cacao 
is fully dealt with and the important discovery of 
incompatibility in cacao is referred to. Unfortunately 
it has now been found that some of the best yielding 
strains are self-incompatible, which upsets some of 
the earlier work, though the discovery has enabled 
the work to be prosecuted on fresh lines. ° 

Bir Frank finally deala with the work that is in 

in the improvement of rice and other crop 
planta and with the work at Amani on raising strains 
of Cassava immune to mosaic disease 

He concludes with the following very apposite 
remarks : 

‘The breeding of resistant forms is the most 
ee ee ae 

facing producers, and co-operative work by 

a eed er pm ates pets 

solution of the present-day problems is to 
be found. 

“Improved types of crop plants, however, demand 
higher standards of agriculture and whilst it is to 
be expected that improvements may be achieved 
from further collections of wild forms for special 
breeding work and from the interchange of strains 
which have been evolved, sound develop- 
ments are likely only to be secured by a general 
advance in methods of husbandry desi to ensure 
soil conservation and the maintenance of ita fertility, 
Se ee ee a a 
which are suited to the 
this fleld much work 
additional teams of research workers with 
ne as pee eect sea 
which are ted to those who are responsible for 
the welfare of the Colonial Empire.” 
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SCIENCE NEWS A CENTURY AGO 


Steam Navigation to the West Indies 


A FUETHHR step in the promotion of trans-Atlantic 
steam navigation was taken on September 26, 1839, 
when the Government granted a charter to the 
Mail Steam Packet Company which was formed to 
connect Great Britam and the West Indies by steam. 
tho Company agreed for the eum of £240,000 pe 

y agreed for the sum of £240,000 per 
provide, maintain, and keep seaworthy, 
seg eee Ns fel R for the purpose 
of conveying all Her Majesty’s mais, a sufficient 
number (not leas than fourteen) of good, substantial 
and efficient steam-veesels, of such construction and 
strength as to be fit and able to carry guns of the 
largest calibre now used on beard of Her Majeaty’s 
steaam-veesels of war, each of .such veasels to be 
always supplied with first-rate appropriate steam 
engines of not lees than 400 collective horse-power ; 
and also a sufficient number (not leas than four) of 
substantial and efficient sailing-vessela, of at 
Teast 100 tons burden each”. 
Climats of Ricelian Bosssadinng in Ameria 

In along notice of Von Baer’s report on the climate 
of the Russian possessions in America, the Athenaum 
of September 28, 1839, said :` “There is no philosopher 
of the present day to whom Physical Geography (a 
branch of knowledge fast rising into vigour) is more 
indebted than M. Baer. . . . In 1880 the Baron 
F. von Wrangel, well known for his scientific explora- 
tion of the northern coast of Biberia, was appointed 
governor of the Russian | sent in America. In 
the course of last year on Wrangel placed 
ai ths disposal of dhe Teiperinl Acadamy of Boano 
at St. Petersburg, all the papers relating to the north- 
weet coast of America . . . and from these papers 
the learned academician M. Baer i iataly 
selected the Meteorological Journal for the subject 
of his commenta.” The observations were made at 
New Archangel on the southern Sitka Island (named 
m some mape Baranov Island) and von Baer made 
@ comparison of the mean temperatures of that place 
with others in the same latitudes. “As the comparison 
exhibits in the broadest light that sapparently 
anomalous contrast of climate in which it ia the business 
of the physical geographer to trace the operation of 
constant laws, we shall here state the problem in 
the form of an abridged table : 


Borgen 
New Archanoa of the of tn 
Continent Labrador Norway 
Lat. CTP 3N 57” 7 00-24 
Long. 185° 18 W 108° 61 -80° veea 
Winter $4.-7° —4" —~1 +2 86° 
Spring 43-2° 27 2" 21 -0° 44 6° 
Bunner 56-8° 68 r 45-6° 5S 8° 
47 -8* 80-7" 36° l YEY aai 


Friedrich Mohs (1773-1839) 
On September 29, 1839, Friedrich Mohs, the 


the Hartz Mountains on January 29, 1773, he was 
educated at Halle and at the Mining Academy at 

which had been founded in 1765 and of 
which the famous Abraham Gottlob Werner (1749— 
1817) was then the inspector and teacher of mining 
and mineralogy. From Freiburg, Mohs went to 
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Austria to study further and in 1815 became professor 
of mineralogy at Gratz. In 1817 on the death of 
Werner he returned to Freiburg as professor of 
mineralogy, holding the post for nine years, after which 
he was transferred to the Imperial Academy, Vienna. 
pai lala es cra ua isla ieee aaa 
graphic systems. His ‘Treatise on Mineralogy, or 
the Natural History of the Mineral Kingdom” was 
translated into English by William Haidinger and 
published in Edinburgh in 1825. 
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e Ge ioe Cosa of 


‘the Goverment of Tadia ‘The High 
Avpataeni ek (eta 14) tt). House, Ain, W.02 (qusting 


of tate Ded aor ae Goa ran 
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Mall, 8.W.1 (October 16). 
Diascron oF &rupies for the ingilio- 
The Britkeh Oounell, 3 Hanover Séreet, 


al $ of 


Instituto, Belgrade— 
<1 (quoting ‘Yugoslavria’). 


REPORTS AND OTHER 
PUBLICATIONS 


Domestle Betenoce Training Collega, | 
Semion 1930-1 Bp 38. $d. Technical Dey Students, 
ota 1989-1940. Pp. e 


(perinied from Arom Mudari, oerber [eas Janaa: eas, January 100, iol 20) Pp ii 


aN and Steel Institute. 
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Other Countries 
Annual of the Auckland Institute and Museum for 1938-39. 
Pp. 4% Ch RE pares renege rE a [306 


the Govenment Analyst f ie 
on Goverment Anaiyes for the or the 2 Year 1088 he Arte al 
Leabet No.1? 17: i a . Pp. 6. (Der es Batomologen 
Tanganyika of Lands ai 


Teerttory : and Geological 
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Pp. 33-42 plates, arera er `) 1. Od. [908 
Colony and Protectorate of Kenya. Forest Department 
Report, 1088. Pp. 11+36. (Natrobl: Government Printer; Lonion 
Crown for the Colonies.) 1s. [ 
"Y.S. t Technical No. 678: A 
Ghemicel y of denved from Limestone. By Lyle T. 
Alexandar, G. Byers and Gim Hdginton. 
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SATURDAY, SEPTEMBER 30, 1939 


SCIENCE AND SOCIAL PIONEERING 


HE first British and American Association 

Lecture was to have been delivered at 
Dundee on September 5 by Dr. Isaiah Bowman, 
who had chosen the title “Science and Social 
Pioneering” for his lecture. Circumstances pre- 
vented ita delivery, but ib is available in printed 
form, and it provides & thoughtful analysis of views 
on the contribution of acience to social welfare and 
to that process of continuously planned advance 
‘across the threshold of experience which may 
well be called social pioneering. - 

The opinions as to the extent to which science 
has added to man’s oultural possibilities, given 
him a better way of thinking through his diffi- 
culties, or raised his hopes for a more ethical 
civilization, which Dr. Bowman has collected ftom 
American sources outside the ranks of science, are 
largely to be met in Great Britain and in Franoe 
also, both within and without the ranks of scientific 
workers. Science, it is at last being realized, is a 
part of human life, not something separate and 
distinct As human experienoe, itis not universal, 
a summation of knowledge applicable and useful to 
the whole of life; it is rather a thing of limited 
categories, œ special form of human interests. 

To moet men of science, science is only a 
specialized form of experience, but the study of 
the background of social life against which science 
has developed raises problems foreign to this 
outlook. Any serious attempt to probe back to 
the social origins and social consequences of 
scientific discovery demands that scientific workers 
shall at least make an effort to guard against the 
dangers of their own specialization. To be fully 
scientific, they must be aware not only of their 
own point of advance but also of the advancing 
2 front of science. 


We should not indeed despise specialization, and 
Dr. Bowman points out that specialization has 
increased the satisfaction of many of our funda- 
mental material needs. If the spiritual gains at 
the moment seem in deplorable contrast to the 
material benefits, it should be remembered that 
one of the greatest achievements of science is its 
emphasis upon free inquiry—the mind itself in 
command, driven by curiosity and the sense of 
adventure. Civilization itself can well be oon- 
sidered an adventure in change, and science has 
become one of the greatest adventures of our time, 
partly because it deals with the edge of the 
possibilities. Man is changing his own possibilities 
a8 well as those of his world as he goes along. He 
is at the centre of his own creative experiment. 
What science supplies is not at all an addition, 
positive and beneficial, until men have proved it 
go, and with the addition of things and forces, 
social and natural, good and bad, ever new pos- 
sibilities are emerging. 

This insistence on the spirit of adventure is 
indeed one of the keynotes of Dr. Bowman’s 
address. The new frontiers opened up by science 
in old communities make demands on the spirit 
of man not leas than those made in the pioneering 
days in a new continent. The play of forces 
involved in the far-reaching movements and 
cultural changes of a scientific age, whether self- 
initiated and free or guided by government, 
represents a development of high interest in the 
social field. Vital leadership, courage and local 
pride as well as equipment and the experimental 
point of view are required. 

Moreover, we have to remember that what we 
gather of scientific knowledge concerning society 


‘and how it might be improved form one set of 
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about desired ends is quite another. Society is built 
upon beliefs, traditions, prejudices, suppositions 
and philosophies as well as facts, institutions, 
inventions and material—all supported by power 
or force exercised through time. Every advance 
in applied science calls for a tighter and more 
inclusive social organization, and while in demo- 
cratic countries the adoption or rejection of ideas 
may be freely debated or contested, it is premature 
to suppose that even democracy ensures continued 
freedom. 

What Dr. Bowman terms social pioneering is 
concerned with culture in the making, with 
environment that becomes understood through 
thinking about the conditions of trial and the 
effects of error. It deals with new social forms or 
old forms adapted to new situations, and becomes 
ever more complex and overpowering for the 
individual. Such conditions naturally make 
planning more uncertain, because of unpredictable 
turns and their effects, unforeseen impacts or 
disturbances ; and the risks in social planning are 
aooantuated if attempts are made to accelerate it, 
as in an emergency, without due regard for the 
time-factor. 

None the leas, the first duty of an intelligent 
society in this age is to seek out the causes of things. 
The scientifio method is nowhere needed so much 
as in the sorting-out of causes and the recognition 
of the action of the forces supposed to be at the 
root of our troubles ; the first step, however, must 
be the acientific study of the fleld of science itself 
and the conscious planning of policy and research - 
with regard to the social needs of the period and 
the social functions of science. We cannot be 
sure that more scientific knowledge will resolve the 
conflicta between classes, reduce the arrogance of 
nationalism and diminish the chances of war, but 
we can at least hope that it will assist in pro- 
viding a more even-tempered attitude and greater 
readiness to accept findings even when they 
involve the disturbance of sectional interests. 

Social forms, as Dr. Bowman reminds us, 
cannot keep pace with creative thought. A time 
lag is inevitable, because we have found no way 
to teach and test ideas except through time- 
consuming and often inconclusive experience, and 
no one branch of study can solve the whole array 
of problems of a people. Much more oould be 
done, however, by combined effort on the lines of 
the team-work which in industrial problems, for 
example, has yielded brilliant resulta through the 


ra 
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efforts of workers in different branches of physical 
science concentrated on a single objective. The 
realization by an increasing number of scientific 
workers to-day that social action is imperative if 
freedom. of thought and inyestigation are to be 
preserved for science iteelf already provides a 
stimulus This consciousness is gradually over- 
coming the reluctance of those who fear the intro- 
duction from politics of bias or prejudice, for the 
pace at which events move demonstrates that even 
inaction has political consequences. 

The formation of the new Division for the Social 
and International Relations of Science is one of 
the most significant recent expressions of this 
urge to advance science beyond the mere study 
of Nature at’ the level of inanimate Nature tothe 
level of men in their group activity. Dr. Bow- 
man’s addreas attempts no positive and final 
answers as to the solutions of many of the prob- 
lems thus opened up before us, but his presenta- 
tion of man’s endless adventure in progress reminds 
us that science is our greatest inspirer of hope. 
Even in these sombre days of anxiety, it holds out 
the rational hope that the triumphant methods 
that have given’ us deeper understanding and 
increased efficiency as biological and social mechan- 
isms, will one day give us a still deeper insight 
into the nature of man and what he may become 
under rational control. 

What gives special pertinence to Dr. Bowman's 
insistence on this element of pioneering and 
invention is the change in the nature or emphasis 
of scientific method. Just when concern with the 
impact of saianoe on society and with the effect 
of society on science iteelf is growing within the 
ranks of science, scientific workers are coming to 
realize that there are limits to the extent to 
which the scientific method of isolation in experi- 
ment can be even approximately used. The 
widening front of acienoe synchronizes, as Prof. 
H. Levy has pointed out, with the necessity for a 
drastic change in scientific method itself. It is 
not merely in social science that the experimenter 
must become an integral part of the process itself. 

The wider view of acientifico method, which 
recognizes the limita within which even a statis- 
tical validity can be given to simple repetition, 
and admita-that every scientific experiment is 
a piece of scientific history and therefore a piece 
of social history, compels us also to recognize the 
inter-relation of all phenomena and to see the 
role taken by each element in relation to every 


other. 


In scientific work, failure to appreciate .. 
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fally dialectical change may have comparatively 
slight consequences; the social repercussions of 
failure to appreciate the dialectical changes pro- 
duced by and on science in its interaction with 
society may be almost catastrophic. 

Because we do not in general take a scientific 
view of the processes of change that are mani- 
fested in society, and because men of soience 
themselves fail to see that the scientific method 
requires qualitative transformation before it can 
be applied to the active handling of those issues, 
we tend to become mere passive onlookers in 4 
course of events which it should be the first 
scientific duty of all men to control as they 
ultimately would control any laboratory process. 
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The address prepared by Dr. Bowman appeals to 


the characteristic scientific spirit, which cannot rest 


with unexplored fields before it. The realm of 
social action itself is the new laboratory, and the 
steps towards the control of social processes—the 
taking of political action and the making of social 
history—are, first an understanding of the inter- 
play of cause and effect in the sense of the new 
statistical and dislectical method, and then a 
decision on the new processes which are to be 
brought into play to transform the situation 
qualitatively. In this new and wider field, science 
will yet forge new and appropriate techniques and 
wield them as effectively as in the physical domain 
itself. 


FISH MOVEMENTS AND FISHPASSES 


La mécanique du poisson de rivière 

Qualité nautiques - du poisson; sea méthodes 
locomotrices, ses capacités; ses limites; résis- 
tances du fluide ; effet de la vitesse, de la pente ; 
résistance de seuil. Par G. Denil. Pp. 395. 
(Bruxelles : Goemaere, Imprimeure du Roi, 1938.) 


n.p. 
OME thirty-two years ago, G. Denil, at that 


time chief engineer of Belgian Public Works, - 


stood by a new weir, 3:5 m. in height, and lacking 
a fishpass of any kind whatever. As he watched 
the tail water of the dam, he was struck by the 
frantic and necessarily unsuccessful efforta of 
many salmon to surpass this obstacle by leaps, 
and also their wholesale destruction followmg 
exhaustion, by their overcrowding in a restricted 
channel, and at the hands of fishermen who had 
no difficulty in capturing their helpless prey. 

On thinking over the complex problems which 
were involved, Denil resolved to seek a full under- 
standing of the conditions necessary for the pro- 
tection of migratory fishes, and to construct fish- 
passes 80 economically that they might become 
integral parts of all weirs which interrupt the 
upstream pessage of the migrants. So early as 
1909 he was able to describe in a long and ex- 
haustive paper his first new successful fishpass, 
based on the principle that the obstacles involved 
are oblique to the main waterflow and are spaced 
so closely that, instead of creating alternate pools 
and waterjets, they derive secondary streams from 
the main flow, so that the abrupt re-entrance of 
these streams causes an energy dissipation of con- 
diderable intensity. 


Subsequent to the publication mentioned above 
Denil constructed and controlled a number of fish- 
passes of exactly the same type and proceeded to 
improve his system, keeping always in mind the 
combination of theoretical considerations and of 
laboratory experiments with observations of the 
successful control of the passes already in opera- 
tion. Until 1936 he published very little on the 
subject of his work. In that year he began a long 
series of articles published in the Annales des 
Travaux Publiques de Belgique. These articles are 
brought together in the present book, the tith of 
which, though long, still gives an inadequate 
indication of the contents. 

The first chapter relates to structural features 
of salmon-like and elongated white fish. The 
second contains an analysis, depending to a large 
extent on the basic work of Breder, of their 
various types of locomotion ; swimming against 
the stream; jumping; and driving with the 
stream being particularly considered. In the third 
chapter, the eel and ita locomotion are discussed, 
comparisons being made with matters already 
considered and also with the sea lampreys. In the 
fourth chapter, the suthor describes his own 
experiments on the velocity-reaistance of fish-like 
bodies. In his fifth chapter, he reporta on his own 
measurements and on those of Kreitman and 
others regarding the greatest relative velocity of 
~fish swimming against a stream, that is, on the 
‘limit of swimming velocity’. He adds, however, 
that to attribute direct and decisive importance to 
this limit, is to accept by implication the hypothesis 
—never previously stated explicitly, but certainly 
not questioned either—that the swimming ability 
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is adequately defined by the relative velocity V, 
or, that the longitudinal component of the weight 
G of a fish is, in so far as ita locomotive effort is 
concerned, neutralized by the corresponding oom- 
ponent of its buoyancy. The three succeeding 
chapters are devoted to the difficult task of dis- 
proving this hypothesis and to proving that the 
.a0otual looomotory effort or force F, is equal to 
the velocity-reaistance plus the resistance directly 
due to the slope, and 


Ve 


M Ve i OR where a is angle of slope. 


It would lead far afield to review in detail the 
author’s experimental and theoretical arguments 
in support of his surprising thesis. Suffice it to 
state that his evidence, though challengeable on 
several points, appears on the whole to be fairly 
convincing. In any event, even the most doubting 
critic would have to admit that the thesis deserves 
thorough and systematic study*. Until this has 
been done, the thesis as a whole must be acoepted 
as a ‘working hypothesis’ in the practical tasks of 
fishpass design and, in preferenoe to the older one. 
These three chapters offer particularly stimulating 
reading, because a number of very different 
problems of hydraulics and geophysics relating to 
a steep water surface are employed in analogy. 

In the ninth chapter the author turns from dis- 
cussing a fish as a ‘body’ in the purely mechanical 
sense of the word to considering & fish as a living 
creature. He analyses questions both of the 
biology and the psychology of fish migration, 
showing that different species have marked 
differences in the conditions and ‘motives’ for 
their smigratory efforts. This chapter will be of 
much interest to ichthyologista. Some of the 
views which it expreases may also lead to useful 
discussions. 

Following these preparatory chapters, the author 
tackles the main problem around which his work 
is centred, namely, the quantitative study of the 
mechanical force or locomotory effort, F., of which 
a fish is capable when swimming continuously for 
a period of about one minute. It is obvious that 
if one knows the total resistance which a fish 
encounters in some particular steep channel, and 
that if one notes which fish pass the channel 
without difficulty, which pass after a struggle, and 
which entirely fail to pass, the full data required 
for the determination of the limiting value of F, 
are known. This is exactly: what Denil does 
in Chapters x and xi. In addition, he makes some 
leas exact but still fairly reliable inquiries into the 
limiting force F, which a fish is able to develop 
a A zou respect te a ty br 
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over & very short distance (for example, in jumping, 
or in facing a local pitch-velocity). The result of 
these -inquiries is to show that the limiting value 
of F', varies between 0:5 Gand 0-7 G; that of F, 
varies between G and 1-4 G. These latter results 
may be compared with those of Houssey; and 
although the agreement proves tq be very rough, 
it is nevertheless remarkable, not only in view of 
the difficulty of the question and the complete 
independence of their work, but also by reason of 
the fundamental difference in the mode of approach 
of these two investigators. 

These two chapters are probably the most 
important in the book because the author, having 
inquired into the limiting force F, for fishpasses 
constructed by himself according to his old but 
now imporved principle of energy-dissipation, now 
gives a short account of these newer designs. 
Their distinctive feature, as compared with his 
earlier models, is that both the normal cross- 
section of the channel and the ‘obstacles’ are so 
ahaped that the pressure losses of the secondary 
streams, both at their beginnings and along the 
secondary channels, are reduced as much as possible 
so that vigorous secondary streams, at their re- 
entrance, dissipate the energy of the main stream. 
It is regrettable that only summary mformation 
is given by the author on his theoretical ideas and 
on the very extensive experimental studies on 
which his designs are now based. In these chapters 
also the question of arranging the downstream end 
of & pass is touched upon, and an original con- 
tribution is made towards the colution of this 
difficult matter 

Chapter xii discusses the reduction of slope 
necessary if the single ‘flight’ of a steep fishpass 
between two resting pools is of greater length 
than that which may normally correspond to a 
one minute passage. 

Chapters xiii and xiv are conoerned with the 
difficult task of offering a rational theory for the 
choice of dimensions for the ordinary pool-and-jet 
fishpasees in accordance with the rules laid down 
in Chapters x—xii for Denil and similar fiahpasses. 
The basis of this theory, which is the computation 
of the resistance encountered by a fish when it 
passes through an orifice, is fundamentally at 
varianoe with the usual assumptions, the variance 
being analogous to that concerning fish resistance 
in ateep channels 

The penultimate chapter contains original sug- 
gestions for the design of fishpasses. On one hand, 
an improved form is proposed for the pool- 
submerged orifice pass, in which the orifice is 
replaced by a converging tube. Here the author 
makes one of his interesting excursions into 
another field of hydraulic engineering, and gives 
his ideas on some of the important aspects of the * 
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problem of turbulence. On the other hand, he 
indicates how the Denil principle of energy- 

dissipation may be adapted to the needs of open 
channels of very variable depth as well as to closed 
conduits of rectangular cross-section, and as to 
how the ordinary Denil channels may be combined 
with these. special conduits in the construction of 
fishpasses with marked headwater fluctuations. 
Most of the original and clearly well considered 
suggestions given in this rather long chapter have 
not yet been put to the practical test; some of 
them have not yet been studied under laboratory 


- gonditions. 


The final chapter deals with the unscientific use, 
or rather abuse, of the Denil principle of energy- 
dissipation and with the total failures which natur- 
ally result from this cause. 

To sum up the contents of this book, the author 
contributes to the following distinct, though over- 
lapping fields of work: (1) fish biology (mainly 
mechanics, physiology and psychology of fish 
migration); (2) practical fish protection (mainly 
fishpass design); (3) hydraulic engineéring in 
general ; (4) fluid mechanics. 

I consider Denil’s contributions of the greatest 
importance to fishpass design and to hydraulic 
engineering in general, and this mainly because 
of the great value of the Denil principle of energy- 
dissipation for the economy of fishpasses and prob- 
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timber-flosting channels, spillways, ship canals 
and perhaps surge tanks as well. Because of the 
value—partly actual, partly potential—of the 
author's fishpass designs, it is regrettable that many 
of his illustrations regarding these designs are diffi- 
cult to understand. A few are quite unintelligible 
or are ambiguous. It is to be hoped that an 
English translation, which will be awaited anxiously 
by investigators in widely different fields, will not 
only be devoid of this minor and disconcerting 
fault,.but will also provide more of the wealth of 
material from laboratory experiments and velocity 
measurements for actual fishpasses which Denil 
has made during his exceptionally thorough 
investigations. 

Even so, the present book, valuable as it is for 
the number of well-supported experimental results 
it contains, will be still more valuable for ite 
suggestions of problems to be followed by inde- 
pendent investigators in different fields of work. 
In particular, research in the field of fluid mechanics 
will have to concern itself with two important 
problems raised in Denil’s book. These are the 
deeper physical cause of the extremely efficient 
energy dissipation given by the Denil system, and 
the resistance problem of swimming bodies in 
channels of very varied type. 

PauL NEMENY!. 


THE CULTURAL HISTORY OF MANKIND 


A History of World Civilization 

By Prof. James Edgar-Swain. - Pp. xix-+6165. 
(New York and London: McGraw-Hill Book Co., 
Ino., 1938.) 16s. 


~ open to question. 


P six hundred and fifteen pages the author of 
this book surveys the whole cultural history 
of mankind, tracing the development of politics, 
art, religion, science, literature, economics and 
social life through the ages. Broadly speaking, his 
classification of topics under periods is—prehistorio 
and early empires, classical civilization, taking in, 
in addition to Greece and Rome, early India, China 
and Central and South America, the Middle ‘Ages, 
the development of national cultures, and sub- 
sequent history down to the close of the War of 
1914-18 and “Beginning of an International Cul- 
ture”. In the survey of each section the story of 
the course of events under each topic is followed by 
an evaluation of the contribution of the period or 
people under review to progress. 
It is very doubtful whether a survey of this 
ambitious scope, even of the most elementary 


character, can be undertaken at the present time 


- by any but a syndicate of experta. Prof. Swain is 


not unconscious of the difficulty ; but his equip- 
ment for the task he has so boldly undertaken is 
Much of his work reads like 
notes for lectures to students, who may be expected 
or required to supplement them by more extended 
study. For the reading public the treatment is 
too factual and, notwithstanding the evaluating 
summaries, too little concerned with the broader 
aspecta of trends and movements in development. 
This, however, is a matter of method and treatment 
on which opinion may differ ; but in other respects, 
the book shows serious defecte. Apart from errors 
of fact, which are too numerous, statements are 
made which, when not categorically erroneous, are 
gravely misleading. 

These defects are especially apparent in the early 
sections of the book, which deal with prehistory 
and protohistory down to the close of the ‘classical’ 
section. The table of prehistoric civilizations is 
ludicrously inadequate, as well as imaocurate, 
omitting mesolithic entirely ; while owing to the 
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treatment of protohistoric civilizations—‘ancient 
empires’’—in water-tight compartments on a topo- 
graphical’ basis, the whole implication of modern 
research is missed. 

The author would appear here to have used 
sources which either are out of date and now need 
supplement and correction, or to have no first-hand 
acquaintance with the material. He is twelve or 
fourteen years behind current knowledge. The 
important archmological discoveries of the pre- 


historic civilizations of India and China, and the. 


later work in Sumeria of Sir Leonard Woolley 
(whose name is misspelléd), with their mfluence on 
outlook and study of the development of the 
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respective cultures are ignored. In another field 
the same neglect of recent development is ahown 
when in the socount of the British constitution 
the term ‘oolonies’ is still used, and the constitu- 
tional relations of Britain and other constituent 
members of the British Commonwealth of 
Nations are described in terms which ceased to be 
applicable after the passing of the Statute of 
Westminster. 

Prof. Swain does not seem invariably to be too 
well acquainted with the authorities he cites. He 
refers to the single volume edition of “The Golden 
Bough” as entitled ‘Leaves from the Golden 
Bough” and as “selected by Mrs. Frazer”. 
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THEORIES OF HEARING 


Hearing ; 
Its Psychology and Physiology. By Dr. Stanley 
Smith Stevens and Dr. Hallowell Davis. Pp. 
xv +489. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1938.) 
225. 6d. net. 


i spite of all the work which has been done on 

the ear, it is common knowledge that we still 
do not know precisely how the ear works. When 
‘Weaver and Bray first announced their discovery 
of the electrical potentials produced by the ear, 
it looked as if the resonance theory of Helmholtz 
would have to be finally abandoned. It was found, 
however, that an incorrect interpretation had been 
placed on these reatarches, so that to-day there 
are probably more believers in the resonance 
theory than ever before. 

It is particularly interesting, therefore, to read 
this book by Stevens and Davis, since they do not 
believe in the resonance theory, but in a travelling 
bulge theory. Now there is nothing partioularly 
new in travelling bulge theories, for they have 
been proposed from time to time by several 
experimenters. The evidence put forward by 
Stevens and Davis is the work of Békésy, who 
made large-scale physical models, measured the 
velocity of transmission of the bulge in them, and 
applied the data thus obtained to the human ear. 
He also did experimenta in which a chok and a 
steady tone are presented simultaneously to the 
ear. 

Now, so far as evidence of models is concerned, 
a large number have been made. Some of them 
demonstrated strictly localized vibrations, such as 
one would expect to find according to the resonance 
theory of hearing; others, such as those made 


by Ewald, showed the development of a number 
of affected regions for single pure tones, thus 
suggesting the sound pattern theory. Békésy’s 
models, on the other hand, demonstrated a travel- 
ling bulge. It seems to me that until we know 
more about the physical properties of the cochlea, 
and the physical properties of these models, we 
are really not justified in drawing any conclusion 
from them at all, except that the makers of the 
models are extremely ingenious. With regard to 
the evidence provided by the click and steady 


‘tone presented simultaneously, the experiments 


should be repeated and varied in different ways 
before they can be held to refute categorically any 
theory. ` : 

With regard to the book itaelf, much may be 
said in ita favour. It states in a precise but easily 
understood way a large number of the facts which 
are at present known concerning the ear. Specially 
good are Chapters vii and viii on combination 
tones, masking, etc. Practically all the figures are 
well illustrated, the only unsatisfactory ones being 
such photomicrographs as Figs. 113, 132 and 134. 
Fig. 113 is particularly misleading. It shows 
Reissner’s membrane very bent, the teotorial 
membrane displaced upwards away from the hair 
cells, and the basilar membrane seriously kinked 
with distorted arches of Corti attached to it. Now 
that histological technique can produce sections of 
the cochlea which show none of these defects, one 
of these sections should be used as a basis for this 
illustration in'future editions of this book. This 
is a matter of detail only. The book as a whole is 
excellent and is strongly recommended to all those 
whose interests lie in the border line between 
physiology and physics. 

H. HARTRIDGE 
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INTERPRETATION OF PLANT STRUCTURE* 
By Pror. D. THODAY 6 


UNIVERSITY COLLEGE, BANGOR 


STRUCTURE AND FUNCTION 


NDER the influence of Darwin's concept of 
‘survival of the fittest’, a tendency to 
assume all structural features to be adaptive was 
strengthened. It is, of course, essential that the 
structure of plant organs should enable them to 
carry out their functions adequately ; but perfect 
adaptation of tissues to their functions would be 
difficult to define. 

The study of xerophytes provides an instructive 
example. 

Before the physiological adaptation of plants to 
ther environments can be properly assessed, we 
need far more exact knowledge regarding the 
quantitative relations of their different functions 
to the environmental factors, and regarding the 
balancing of those functions. 

The question to be answered is not how an 
organ is adapted to ita function, but rather how is 
form and structure affect tis functioning. i 

. Quantitative investigation of the effecte of 
minute structural features is often beset with great 
difficulty. We have not even yet reached finality 
in the solution of problems presented by stomatal 
diffusion, as affected by wind and other external 
conditions and by the size and proximity of the 
stomatal pores, although much intensive work has 
advanced our knowledge considerably ; nor do we 
know just how much effect to attribute to the 
sinking or raising of stomata, or other special 
devices. 

While the exact laws of the diffusion of gases 
through stomata are difficult to establish, it might 
be thought that the distribution of stomata at least 
would lend itself readily to adaptational interpre- 
tation. Actually, the facts point very largely in 
the reverse direction. Salisbury’s statistical studies 
in particular have shown that, on the whole, planta 
in-more exposed places have a higher stomatal 
frequency, and that for a given species the propor- 
_ tion of stomata to epidermal cells is more constant 
over a range of moisture conditions than stomatal 
frequency, variations in which are to be interpreted 
largely as the consequenoe of different degrees of ex- 
pansion subsequent to the initiation of the stomata. 

This turns the attention away from adaptation 
to the process of development. Salisbury’s resulta 
indicate that stomatal frequency is determined by 
factors at work in two phases of leaf developmént. 
The first is the formative phase in which the posi- 
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tion and number of stomata are determined in 
relation to the epidermal cells, mainly by internal 
influences depending on the hereditary make-up of 
the plant. The second is the expansion phase, in 
which the degree of separation of the stomata, 
already initiated, is determined. 

Goebel has shown how problems of development 
may be attacked inductively in his “GesotzmAasig- 
keiten im Blatteanfbau’’. The general result of his 
studies of leaf development was to bring out the 
repetitive nature of the patterns that are laid down, 
the units of a pattern showing, at the time of 
initiation, remarkable constancy of scale. Thus at 
the growing edge of a fern frond bifurcation of the 
veins keeps their spacing within certain limita, just 
as the size of cells in meristems tends to remain 
more or less constant owing to division when an 
upper limit ia reached. The uniformity of size of 
the meshes in a net-veined leaf is a similar pheno- 
menon which has been studied by Schuater. 
Stomate and also root-hair initial-cells show an 
approximation to uniformity of spacing at their 


initiation, however much the fact may afterwards 


be obscured by expansion of cells between the 
initials, or inhibition of their further developm>nt. 
Küster has emphasized the correlational aspect of 
such regularities, as depending upon mutual 
relations between the different tissues or structural 
elements that make up the pattern. ° 

Another example of a quantitative approach to 
problems of adaptation is afforded by attempte to 
correlate the dimensions of parta served and tissues 
serving them. It is obvious that as the foliage of 
a tree increases in extent the amount of conducting 
tissue in the stem increases too; and that from 
the amall twig through branches to the main trunk 
the amount imoreases parallel with the increasing 
number of leaves to be supplied. Jaccard directed 
attention to the quantitative aspect of this relation ; 
and his pupil Rübel examined it in greater detail 
for the herbaceous plant, Helianthus annuus. 
Salisbury had already oorrelated the vascular 
structure of petioles with the dimensions of the 
leaf blades, with special reference to the xylem 
and transpiration. 

The correlations displayed were not exact and 
showed oonsiderable variations. Yet they are 
remarkable enough, and specially worthy of note 
when we begin to inquire how such correlations oome 
about. An interaction between one part and another 
is implied. This aspect hds been investigated both 
experimentally and by anatomical analysis. 
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Jost’s classical experimenta on Phaseolus seed- 
lings (1893) showed that severance of leaf-trace 
bundles in the middle of an internode interrupted 
their development below the point of severance, 
but not above it, although neither part could 
fanction normally. 

In herbaceous plante, cambial activity at any 
given level often exhibits local variations which 
are related to active development of different 
leaves above. In the sunflower this is conspicu- 
ously shown. 

That the developing organs actually influence 
the growth of the stem below them, to considerable 
distances, is a natural inference. 

Strong support for the reality of such influences 
has been forthcoming from one of the most specta- 
cular advances in knowledge in recent years — the 
discovery of chemical agents controllmg growth, 
which was an outcome of investigations on the 
curvature of- shoots in response to light. The 
growth-promoting substances, called auxins, are 
highly active. One fifty-millionth of a milligram 
produces a measurable effect on the oat coleoptile. 
They are produced especially by actively growing 
parts of shoote—sprouting buds, shoot-tips and 
young expanding leaves. They not only influence 
growth in length, but also produce other effects 
which are of greater interest inthe present connexion. 

It has been shown experimentally by Snow and 
confirmed by others that auxin stimulates cambial 
activity. Sdéding has actually detected auxin in 
the cambium of trees in spring and summer. He 
states that it appears there a little in advance of 
the resumption of cambial activity in the spring. 
Since Ít is produced by developing buds and young 
leaves and travela downwards, the downward 
spread of cambial activity from the base of the 
awakening buds in spring is thus acoounted for in 
terms of an effect of auxin which is experimentally 
demonstrable. The basipetal conduction combined 
with tangential localization exhibited in this 
instance gives strong support to the interpretation, 
already suggested, of the localized cambial activity 
in the intact sunflower stem, as indicating a causal 
influence proceeding downwards from the actively 
growing leaves. 

Evidence has also been adduced of stimulatmg 
agents of a chemical nature liberated from wounded 
tissues. 

The demonstration that such hormones exist 
and are effective in influencing plant development 
is of far-reaching significance. It is a challenge to 
studenta of plant structure to view their data 
dynamically. The statement that one part of a 
plant influences another is no longer to be under- 
stood merely as a convenient way of expressing 4 
correlation, in a figurative sense, but is a legitimate 
hypothesis in a causal sense. 
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THe PHyYLeric OUTLOOK 


The evolution theory gave & new meaning to 
natural relationships, as revealed by the systema- 
tist, and a new aim to the systematist himself. 
Previously a natural system was conceived as 4 
system of classification depending on the balance 
of similarities, estimated from a consideration of all 
the characters of the species, as compared with an 
artificial system depending on particular characters 
selected for their convenience. The ancestry of 
species how became, in theory, the main basis for a 
natural classification. 

It was soon realized that, as similarities in some 
features are often accompanied by dissimilarities 
in others, similarity might not always signify 
relationship. Fossils themselves, moreover, pro- 
vided clear evidence that similar organs or struc- 
tures have been evolved independently along 
different lines, by different phyla, so that the 
possession of seeds, for example, is not evidence of 
common anoestry for all seed-bearing plants. 

Modern genetics reveals, as the most prolific 
cause of variation, irregularities in the process of 
nuclear division and the behaviour of the chromo- 
somes, and changes in the substance or structure of 
the chromosomes, which appear to be entirely 
erratic and haphazard. í 

If, however, we turn from the minor variations 
which differentiate species and horticultural varie- 
ties and survey the major evente that have marked 
the evolution of planta, it is difficult to regard 
these as haphazard. Besides seeds, already 
mentioned, a number of features are found with 
even wider distribution, common to groups which 
cannot be traced to a common origin. Such are 
the alternation of sexual and asexual generations ; 
archegonia ; the formation of spores in tetrade, 
following a reduction division ; air-space systems 
and stomata; vascular tissues; then fertilize- 
tion, evolved also in the animal kingdom, and 
the cell as the unit of oonstruction; the 
nucleus with ita chromosomes and their highly 
organized behaviour in division. The enumera- 
tion need not come to an end on the plane 
of cellular, structural organization, for chemical 
parallels are quite as remarkable. Consider, for 
example, the similar enzymes and enzyme com- 
plexes responsible for carbohydrate metabolism in 
yeast, in the higher plant and in animal muscle ; 
the hæmins found in plant and animal cells alike, 
and the related substances, chlorophyll in the green 
plant and hemoglobin in animal blood, with 
uniquely important functions. Finally, there are 
the proteins and other aero basal constituents 
of living matter. 

The idea was suggested by F. F. Blackman in 
1921, in reference to Nefs work on the inter- 
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changeability of carbohydrates, that the biolog- 
ically important carbohydrates are just those which 
are chemically moat likely to arise—moet readily 
formed, most stable, etc. May we not extend this 
idea to explain the universality of particular 
chemical compounds or radioals—like the amimo- 
acids, limited in number, found in protoplasm f 
The conditions for an epoch-making event like 
the arrival of chlorophyll were provided by the 
previous course of chemical evolution, in common 
characters of living matter, and by particular 
varianta of them under particular conditions, 
which may have occurred but rarely in oombina- 
tion, but are scarcely to be envisaged as unique. 
If it is legitimate to regard chemical events in 
this way, as occurring with a frequency concordant 
with their inherent probability, may we not carry 
this idea on to the higher plane of cellular organiza- 
tion and structure? To do so is to direct attention 
to the nature of that stability and developmental 
harmony which are so conspicuous 6 feature of 
living organisms ; for persistence and occurrence 
become more and more determined and limited by 
the pre-existing system through which evolution 
works. Natural selection of harmonious changes 
may have been more important than elimination 
of functionally unfit mature organisms. It is 
developmental harmony which is important, of 
which functional efficiency of adult organs is but a 


We are thus once again led to the consideration 
of development. If we can obtain light on the laws 
of harmonious development, we may be in 4 
better position to understand the nature of those 
major changes which the great pageant of evolution 
unfolds. 


SEEDLING STRUCTURE 


As an example of the application of causal 
principles to old problems, I propose to consider 
the structure of seedlings. 

The broad- survey achieved by British workers 
revealed large differences within closely related 
groups, which made it more difficult to interpret 
resemblances as of phylogenetic significance. A 
high degree of correlation was observed, on 
one hand, between slender smallness of seedlings 
and diarch root structure, with two xylem poles 
extending right up the hypocotyl; and, on 
other hand, between large diameter and tetrach 
or polyarch structure, with stem-like pattern in the 
hypocotyl Both Compton and T. G. Hill and 
de Fraine emphasized seed size as an important 
factor influencing seedling structure. 

Another factor of a similar kind was the influence 
of the plumule, the traces from which, when 
Ape developed, shared. with the cotyledon 

the early structure of the hypoootyl. In 
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certain cases, particularly among the Amentifers, 
the traces from the plumular leaves were found to 
be triads ike those from the cotyledons (Davey, 
1916), and these with their central xylem strand 
extend above the cotyledonary node into the 
epicotylar stem itself. Phylogenists were inclined 
to interpret this as a more extensive persistence of 
primitive structure in a relatively primitive group. 
But the occurrence of a root-like solid oore of 
xylem in the epicotyl of the Vicies, an advanced 
group among the Leguminoes, scarcely harmonizes 
with phyletic ideas, as Compton pointed out, and 
makes phylogenetic interpretations appear leas 
certain. 


Bugnon tried to approach the facta objectively, 
without phyletio aim or preconceptions, from the 
developmental point of view. As haa been recog- 
nized since the work of Sanio, the differentiation 
of the leaf-trace bundles progresses basipetally 
from the node. Bugnon observed that in Mer- 
curialis annua, a8 in many other planta, they 
normally fork into two, so avoiding inooming 
bundles immediately below, before uniting with 
other bundles lower down. The cotyledon traces 
likewise fork, though they do this sooner and in 
relation to the vascular system of the root. 

Turning to the radicle, Bugnon notes that the 
root structure is quite typical. AI other roots, 
however, arise from organs already differentiated. 
They form their own characteristic pattern of 
vascular arrangement, and this is linked by 
commissural elements to the appropriate tissues 
already present in the parent organ. In the case of 
the radicle, an exactly similar root apparatus has 
to be linked up, not with tissues fully differentiated, 
but with tissues still in a meristematic condition. 
The connecting tissues are therefore similar to 
ordinary conducting strands, not special commis- 
sural elements. 

Bugnon did not, so far as I am aware, attempt 
to extend the same principles of interpretation to 
the wider range of facts whioh have been brought 
to light, and it appears worth while to see how far 
this can be done. 

In the first place, from a causal point of view, 
certain principles may be regarded as established. 
The first is the power of self-determination 
inherent in growing organs and especially in apical 
growing pointe—each developing a characteristic 
pattern of external form and internal structure. 
The second is the influence of apical developing 
organs on the structure of other parta still capable 
of growth—this applying particularly in the basi- 
petal direction and therefore mainly to the influence 
of the shoot apex and young leaves on the parte 
below them. 


With regard to the root, a spectacular demon- 
stration of ite power of self-determination has bean 
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pioneer work of Robbins and Maneval, succeeded 
in 1984 in proving that root-tips out from the 
plant can be grown continuously for yeara in o 
nutrient solution containing the essential salts, 
sugar, and a small concentration of an extract of 
yeast. 

In the large adventitious roots of many Mono- 
cotyledons, it is particularly evident that no 
Telation exists between the pattern laid down in 
the root primordium and that already present in 
the stem to which it has to be connected. The 
repetitive nature of the pattern and ite inherent 
stability also become more obvious. The alterna- 
tion of exarch xylem strands with phloem strands, 
in a.ribbon with definite radial polarity, expresses 
& harmonious balance of influences and develop- 
mental processes. The fundamental uniformity of 
the root pattern throughout the great majority of 
vascular plants is further evidence of this inherent 
stability. 

To turn to the shoot: it will probably be 
admitted that the shoot apex is & self-de 
and dominant centre of development. It controls 
the polarity of the shoot, and round it the repetitive 
pattern of leaf primordia unfolds. The apical bud 
as & whole controls also primary development and 
secondary growth in the stem below. There is 
much in the system of relations exhibited which is 
reminiscent of the part played by organizers in the 
development of animal embryos. i 

In the determination of primary structure in the 
stem the leaf primordia play a predominant part. 
The number of vascular strands in the leaf base 
depends partly on hereditary factors, but partly on 
size. This is particularly clear in Monoootyledons, 
where the bundles arise in succession, separated by 
parenchyma, as the new leaf primordium extends 
round the apex. 

Now, in seedlings the conditions are unique. At 
two ends of a short meristematio axis are two 
self-determining centres of different kinds m close 
proximity, two opposite poles, a shoot pole and a 
root pole, each of which is capable of impressing 
its own inherent pattern on the meristematic 
tissues to which it gives rise. Under these condi- 
tions we cannot assume that the spheres of mfluence 
of each will be sharply defined, or that they will 
necessarily be fixed. If the mfluence of the poles 
depends on hormones emanating from them, the 
boundary might well change with changes in 
relative vigour of the two organizing centres, and 
_ differ also from one species to another. 

It appears reasonable, therefore, a8 a working 
hypothesis to interpret the structure of seedlings 
in the following way : 

(1) The cotyledons and, if the plumule is preco- 
cious, the plumular primordia, influence the number 
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of procambial strands in the hypocotyl and ita 
diameter growth st an early formative stage. The 
form of the cotyledons plays a part. Nutritive 
and other factors afterwards affect the expansion 
of the hypocotyl and the degree of separation of 
the bundlea by parenchyma. 

(2) Differentiation within the strands of pro- 
cambium is controlled initially by the root apex 
in the majority of cases, but to a variable distance 
upwards. The triad representa the smallest unit 
of the root pattern, existing as a detached are, 
whether in the hypocotyl or a, dorsiventral cotyledon. 

(3) In the upper part of the seedling, sometimes 
only in the blade of the cotyledon, sometimes also 
in the petiole, or even lower, the shoot itself holds 
sway, and in place of a triad is found a single 
bundle. The intervening region is one of comprom- 
ise and accommodation between the two patterns. 

(4) With increasing activity of the shoot, further 
development is stimulated, from above downward, 
in the formation of centrifugal xylem on the inside 
of the phloem strands. These appear to be the 
main channels of the basipeteal influence. In 
Dicotyledons the centrifugal xylem is commonly 
if not generally the result of cambial activity, 
which ultimately extends down into the root itself. 

One factor m the determination of the relative 
preponderance of root and shoot is vary probably 
the production of auxin by cotyledons and plumule. 

We have seen how a substance of known com- 
position, auxin, acts as an agent in the oo-ordina- 
tion of different parts of a plant, but this does not 
mean that we can explain the activities that are 
co-ordinated. Great as have been the advances in 
biochemistry, we are not yet furnished with the 
means of expressing in physico-chemical terms the 
delicacy and subtlety of the adjustments exhibited 
even in planta. 

Take, for example, the adhesive disk and haus- 
torium of a mistletoe seedling. This remarkable 
organ is the result of a series of co-ordinated 
responses in the growth of the little green meristem- 
atic knob from which it arises. Contact pressure 
leads to one-sided growth, by which it brings itself 
face downward on to the surface, to which it 
adheres with the aid of a special viscous material. 
There follows further growth of ita now dome- 
shaped outer shell, the edge of which moves slowly 
outwards as the area of attachment widens. Under 
the dome, cells of the lower surface grow out as 
papillæ, which adhere closely to the epidermis or 
cork of the host twig. By the outward and upward. 
movement of the growing shell and a contraction 
of tissue within it, the papille are lifted sidewaya 
and the adhering outer protective layer is torn up. 
Then new papillæ fasten themselves to the next 


cork layer and the tearing process is repeated. In. 
this way several such layers may be picked up until 
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a breach is made in the periderm, giving access to 
the living tissues within. ‘Through this alit the 
wedge-shaped haustorium grows. 

It is strikingly obvious in a specialized organ 
such as this, where growth is closely and uniquely 
adjusted in response to a particular environment 
and in relation to a peculiar, special mode of life, 
that structure and behaviour are interdependent. 
There is, however, no logical justification for 
neglecting to interpret the development of ordinary 
plant organs on similar lines. The main difference 
is that the cells respond chiefly to internal influences, 
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though the organ aa a whole exhibits tropic curva- 
tures in response to appropriate external stimuli. 
It is not possible to pursue this line of thought 
farther; but reference should be made to the 
work that has already been done by Schiiepp, 
Priestley, Adriance Foster, Helm, Grégoire, Snow, 
the veteran Schoute, and many others towards the 
elucidation in detail of the course of differentiation 
in the*ahoot of Dicotyledons and Monocotyledons, 
from which are gradually emerging a better under- 
standing of the principles of their developmental 


organization. 


NUCLEAR REACTIONS IN STELLAR EVOLUTION 


By Pror. G., GAMOW, 


GEORGE WasHINGTON UNtiversrry, WasHINGTON, D.C. 


(1). F HE question of the sources of energy of 

stars, and the closely connected question 
of stellar evolution, have presented for a long time 
the most important unsolved problem of theoretical 
astrophysics. The first step towards the under- 
standing of the physical processes leading to the 
tremendous energy liberation which is responsible 
for the observed radiation of stars was made about 
ten years ago. It was shown!, on the basis of the 
quantum theory of nuclear transformations, that, 
at the very high temperatures existing in the 


interior of stars, the ordinary thermal collisions- 


between the particles possess sufficient energy to 
produce artificial nuclear transformations. It was 
also shown that the energy liberation in such 
thermo-nuclear reachons is sufficiently high to ex- 
plain the radiation of stara only in the case of 
collisions between the protons and the nuolai of 
light elements (up to about atomio number 10). 
It took, however, ten more years before our know- 
ledge concerning nuclear reactions developed to 
such an extent that it became possible to choose 
. particular nuclear reactions as responsible for the 
energy-production in different cases and to give 
on this basis a clear and consistent picture of 
stellar evolution. The exact formula for the energy 
production of a thermo-nuclear reaction (per gram 
per second) can be written in the form’: 
4 AD SQ į 2uemetZ.Z,\ 1’ 
cm gin Xe oe ei E O 
tet (1) 


Here p is the density of the gas, X, and X, the 


types of nuclei, m, and m, their masses 
(m =: mym,/(m, + m,)), Ze and Z, their electric 
charges, fe the combined radius, Q the energy 
production per reaction, and T/A the probability 
of reaction after the penetration through the 
potential barrier. The dependence upon tempera- 
ture is given through +, which is defined by : 
me 4Z Z 173 

t= 8 (“a ) (2) 
T being the absolute temperature of the gas and 
k the Boltzmann constant. 

This formula was used" in choosing the nuclear 
reaction responsible for the energy liberation of 
the sun. The complete list of all possible reactions 
between the protons and different light nuclei is 
given in the accompanying table, together with 
the values of Q and I: 
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The last column gives the calculated energy 


concentrations (by weight) of the two reacting liberation of different reections-for the conditions 
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existing in the interior of the sun (that is, 
P=2 x 10°0.; p= 80 gm./om.* and 2yyarogen= 
0:35) with the additional hypothesis that the 
concentration of the element in question is 0-1 
(except, of course, the first reaction, where both 
A, and X, are taken to be 0-35). 

The observed average energy production of the 
gun is 2 ergs/gm.seo., which corresponds to an 
energy production of about 60 ergs/gm.sec. in the 
central regions. Comparing this value with the 
numbers in the last column of the table, we see 
at onoe that the nuclei *H, *H, ‘Li, "Li, *B, ¥B 
and 'B, if present at all, should have extremely 
amall abundances in the central regions of the sun ; 





otherwise the rate of energy production would 
exceed the observed radiation of the sun by a 
factor of several millions. Thus these reactions 
can scatoely be responsible for the solar energy, 
because, due to the exceedingly small abundances 
of the elements in question, the total energy pro- 
duced would not suffice to explain the long life 
of the sun required by geological data. 

On the other hand, the oxygen and all heavier 
elements (with the possible exception of fluorine, 
which is present, however, only in minute amounts) 
cannot give sufficiently high energy production at 
solar temperatures. 

Moreover, the exact calculations show that B- 
emitting reaction between two protons aleo leads 
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to an energy liberation which is about thirty times 
too low for the sun. 

The remaining reactions, of carbon and nitrogen 
nuclei, seem to be therefore the only possibility. 
Tt should be noticed first of all that these reactions 
possess a very important property, forming a 
cyclical chain in which both elemeats are perman- 
ently regenerated. We have in fact the following 
sequence : 

uO +H > BN + hy - 
uN = C e et 
aO +H +N + Ay (3) 
uN + tH +40 + Ay 
uQ — UN + et 
uN + 73H +1 + ‘He 

We see thai in tits chain both 120 and N nuclei 
play only the role of catalysts and that the final 
result of the cycles is the transmutation of hydrogen 
snio helium. 

The rate of the reaction chain is always deter- 
mined by the rate of ita slowest link which is, in 
our case, the proton capture by “N. With this 
rate and the energy liberation of 4 x 10—~ ergs per 
oycle, one obtains for the rate of energy production 
the value 100 ergs/gm. seo., in excellent agreement 
with the actual value. 

Thus there seems to be no doubt that energy 
produchon in the sun is due to the carbon-nitrogen 
reachon cycles’. 

(2). We can now answer the question concerning 
the characteristics of stars with the same energy- 
producing reaction but different masses and 
chemical constitution, by comparmg them with 
the sun by means of the so-called Aomology 
transformations of stellar models. There are nine 
different physical quantities defining the external 
properties and internal structure of a star: the 
total mass M, the total luammoaity L, the radius R 
(or the effective temperature defined by Teg. = 


a/ a ), the average molecular weight u, the 
4nR'a 


coefficient of opacity of stellar matter x,, the pro- 
duct of concentrations of two kinds of reacting 
nuclei X,X, and the functions of p, p and T giving 
the distribution of density, pressure and tempera- 
ture in the stellar interior. These quantities are 
connected by jive fundamental equations: the 
definition of masa M through p and R; the equa- 
tion of hydrodynamical equilibrium ; the gas law ; 
Eddington’s equation for the transport of energy ; 
and the formula giving the rate of thermo-nuclear 
energy production. Thus, choosing for four inde- 
pendent variables the M, u, x, and X,X,, we can 
determine the relative changes of other variables 
by simple proportionality relations. 

It is customary to classify the stars in the frame * 
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of the so-called Russell diagram, 
plotting the logarithms of absolute luminosities 
against the negative logarithms of effective tem- 
peratures. 

For these two directly observable quantities we 
have the following homology transformations’ : 


W\ MEILI 741) S'Oat+R0% yr) 
s es am ntir == atire n 
(z) € ) ) G ig 


GZA ~ te 
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where » is the exponent in the temperature 
dependence of N-—C-oyoles, which at temperatures 
around 2 x 10°C. is equal to 18. 

If we consider stars with the same chemical 
constitution, the values of L and Tx, will depend 
only on M, and this dependence is shown by a 
straight Hne in Fig. l, representing the _above- 
mentioned Hertesprung—Ruseell diagram. The 
numbers along the line correspond to the values 
of M/MO©. Theshaded area representa the so-called 
main sequence in which most of the known stars 
are located, and the observed masses of stars are 
indicated by-numbers in little circles. The close 
agreement between the -observed and calculated 


locations brings us to the conclusion that the main ` 


sequence should be wierpreted as the collection of 
stars of different masses with the same chemical 
as in the sun (that is, C—N-oycles). 

Although the agreement between the observed 
values of M, L and the theoretical relations (4ab} 
with n = 18 is excellent for the stellar masses 
between 0-5 MO and 20 HO‘, there are quite 
noticeable deviations at both ends of the main 
sequence. The deviations for very luminous stars 
of large mass are, most probably, due to the effect 
of. the high radiative pressure, which has to be 
neglected in the derivation of the homology trans- 
formations. On the other hand, the deviations at 
small luminosities might be due to the fact that 
for these stars the C-N-oycle is no longer the main 
energy-producing reaction. We have seen above 
that in the sun the 'H + *H reactions give only 
1/80 of the total energy production; however, 
due to ita comparatively small temperature 
dependence, this reaction becomes predominant 
at temperatures below 1-5 x 10° C., which just 

to central temperatures of stars on the 
lower part of the main sequence. 

We can now apply the homology transformations 
(4ab) to the study of evolutionary changes of a 
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star due to the continuous consumption of the 
hydrogen supply by the energy-producing reaction. 
The transmutation of hydrogen into helium in- 
creases the average molecular weight u and the 
opacity x, of the stellar substance and decreases 
the value of XX, (in which X, is now the constant 
nitrogen content, and X, the variable hydrogen 
content). This defines the changes of the luammoaity 
and the effective temperature and enables one to 
draw the evolutionary track of the star in the 
Hertzsprung-Russell diagram. In Fig. 1 such a 
track for the sun is shown by the heavy line, the 


numbers along the track representing the hydrogen 
content at different stagee of the evolution. We 


peo that during the process of the (hydrogen-) evolu- 


increase by quiis a considerable amount. But mas- 
much as for the sun it would take 1-2 x 10% years 
to burn all its present hydrogen content, the yearly 
changes of the luminosity- and spectral class are 
quite negligible and could not be detected by 
observation. 

Here, however, is an important question. If 
different stars at different stages of their evolution 
poesess quite different luminosities, there should 
be no correlation between the luminosities and 
maases of stars; this ia, however, in contradiction 
with the well-established existence of the empirical 
mass-lumimosity relation. The solution of this 
diffculty is very simple’. The rate of consumption 
of hydrogen at different stages of the evolution 
is evidently proportional to the total luminosity 
of the star. Thus the star will stay a much longer 
time in the lower part of ita evolutionary track 
and pass much more quickly through the stages 
of high luminosity. Thus the empirical mass- 
luminosity relation should be considered as a statistical 
regularity due to the fact that most of the stars are 
observed in the lower part of their evolutionary track. 
A more detailed survey of stellar masses must 
necessarily lead to the detection of stars with 
luminosities considerably higher than those re- 
quired by the ordinary masa-luminosity relation. 
It should be noticed, however, that for the stars 
in the lower half of the main sequence, such late 
stages of the hydrogen evolution probably could 
not be observed at all, because the evolutionary 
Hfe of these stars is considerably longer than the 
period of time *(~ 10° years) which has passed 
since their formation. 

_ Atkinson, B. T'E., and Houtermans, F. G., £. Pky., U4, 656 (1929.) 

* Gamow, G., and Toller, H., Phys. Res., 83, 606 (1038). 

* Botho, H., Phyu. Ree., Bb, 434 (1980). 
‘ Bethe, EL, and Oritobfleld, Oh. Phys. Rev., M, 248 (1938). 
* Gamow, G., Phys. Rer., 63, 50 (1988); BB, Y18 (1989). 


* Gamow, G, Astrophys. J., 90, 180 (19029). 
’Gamow, G., Phys. Eev., 68, 907 (1938). 
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OBITUARIES 


Dr. A. C. D. Crommelin 


deeply regret to record the death of Dr.- 


A. 0. D. Crommelin which occurred on 
September 20. Andrew Claude de la Charois 
Crommelin was born at Oushenden, Co. Antrim, on 
February 6, 1865, being the third son of Mr. Nicholas 
de la Cherois Crommelin, a member of the Huguenot 
family of that name. Educated at Marlborough 
College, he afterwards went to Trinity College, 
Cambridge, where he graduated as twenty-seventh 
wrangler in the Mathematical Tripos of 1886. 

After leaving Cambridge, Crommelin became for a 
time an assistant master at Lancing College ; but his 
interesta lay in astronomy, and it was fortunate for 
him that in 189] the appointment of an additional 
assistant at the Royal Observatory, Greenwich, was 
sanctioned, Crommelin proved to be the successful 
candidate and he joined the staff on May 11, 1891. 
He was given charge of the altazimuth telescope and 
of the reduction of the observations of the moon which 
were made with it. He also undertook the reduotion 
of observations of ocoultations of stars by the moon 
and of visual observations of the positions of cometa 
made with the Sheepshanks equatorial. This work he 
continued to do throughout his career at Greenwich, 
though the programme of work with tbe altazimuth 
telescope became more extensive when, a few years 
after his appointment, the older instrument of Airy 
was replaced by a larger and more elaborate one. 

The character of his work prompted Crommelin to 
take up the computation of orbita and ephemerides, 
and his name soon became known as the computer of 
the ofbits of newly discovered comets and minor 
planeta and of ephemerides for them. But his most 
important contribution to astronomy was the work 
he did, in collaboration with Cowell, in investigating 
the motion of Halley’s comet and predicting ite 
position on ita return in 1910. Their prediction of the 
date of peribelion passage differed but three days 
from that actually observed. This research gained 
for ita authors the Lindemann prize offered by the 
Astronomische Gesellachaft, and the University of 
Oxford conferred on them the honorary degree of 
D.Be. . 

Crommelin contributed a number of papers of 4 
similar nature to the Monthly Notices of the Royal 
Astronomical Society, and for more than forty years 
wrote the annual notes on minor planeta and cometa, 
@ piece of work demanding much care and research 
on his part. For some years he computed and pub- 
lished epbemerides for the physical observation of 
Mars, Jupiter, Saturn and the moon, until this work 
was undertaken by the ‘“Nautical Almanac’. In his 
private capacity he went on several eclipse ex- 
peditions, and in 1919 be was chosen to go on the 
official expedition to Brazil when the resulta obtained 
verified the predicted deflection of light by the sun’s 
gravitational fleld. For very many years he was 4 


valued contributor to NATUREN of notes and articles 
on astronomical subjecta. 

Crommelin was elected a fellow of the Royal 
Astronomical Society in 1888. He served as one of 
ita secretaries from 1917 until 1923 and was president 
during 1929-31. He was president of the British 
Astronomical Association in 1904-6 and was for 
many years director of the Comet Section. 

Crommelin retired from the Royal Observatory 
in May 1927, after thirty-six years service, but he 
continued to be actively interested in the work of 
his choice. He married, in 1897, Letitia, daughter of 
the Rev. Robert Noble. Mrs. Crommelin died in 1921, 
and he loat his elder son and younger daughter in 
tragic circumstances. He 18 survived by one son and 


one daughter. 


Commander F. Wild, C.B.E. 


COMMANDAR Frank Winp, whbee death took 
place on August 21, was born at Skelton, in 
Yorkshire, in 1878. His father’ was clerk of the 
Eversholt Parochial Charity at Woburn (Beds.) and 
on his mother’s side he claimed descent from the 
celebrated antarctic pioneer, Captain Cook. Hoe 
entered the Merchant Service in 1889, receiving his 
early training in sail in the famous clipper ship 
Sobraon. He entered the Royal Navy in 1000, and 
was serving as an A.B. in the Vernon when he was 
appointed to the National Antarctic Expedition 
(1901-4) under Scott. On this expedition, while still 
serving as & naval rating, he earned the praise and 
admiration -of Soott himeelf for his ooolneas and 
resource under danger and for his qualities of leader- 
ship. But even more important for his future career 
was the attachment which grew up then between 
him and Shackleton, an attachment which developed 
into a lifelong friendship. 

Wild’s subsequent polar career is well known. He 
returned to the Antarctic with Shackleton in the 
Nimrod in 1907 “in charge of provjsions’’, and took 
part, along with Shackleton, Adams and Marshall, in 
that magnificent journey which all but reached the 
Pole. Almost immediately afterwards he joined the 
Australasian Antarotic Expedition of 1911-14 under 
Dr. Douglas Mawson, during which he commanded 
the Western Base on Queen Mary Land. At the 
conclusion of this expedition, after a brief interval 
ashore, he asiled again with Shackleton on the eve of 
the War of 1914-18 in the ill-fated Endurance. After 
the loas of that vessel in the Weddell Sea, he remained 
in charge of the expedition on Elephant Island, and 
there through four and a half months of extreme 
privation he pulled through to health and safety i 
twenty-one semi-starved and il-clad men. 

After the tragic death of Shackleton at South 
Georgia in 1922, Wild commanded the Shackleton- 
Rowett Antarctic Expedition of 1921-22 in the Quest. 
Although the vesel failed to reach her main objective, 
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the Emderby-Coats Land coast, useful work wae 
accomplished, covering a wide scientific field, notably 
on the islands of South Georgia, Elephant, Gough, 
Tristan da Cunha and others. 

During the War of 1914-18, Wild led a commercial 
expedition to Spitsbergen and served in the R.N.V.R. 
with the rank of Commander. He went to South 
Africa in 1922 and engaged in farming. The venture 
failed, and, like so many others who have served a 
great ofuse with selfless devotion, he fell upon hard 
times. He was granted a Civil List pension shortly 
before his death. 

Wild was a little man of alight build. Most indeed 
` would have called him frail until they felt the power 
of his hands or saw him trimming coal m the intense 
heat of a ship’s bunker in the tropics, or swinging 
back on a topsail halyard. He had bright, piercing 
blue eyes which twinkled at you when he spoke. 
They twinkled most—with sheer pleasure—during the 
headlong rush and excitement of shortening sail in 
heavy weather, or when, a8 he often did, he held the 
steer-oar of a amall boat while negotiating a dangerous 
landing on a lee shore. - 

Wild was essentially a seaman of high quality, and 
a leader of men. His acientific achievement can 
therefore only be fairly judged by the work of those 
specialista—the surveyors, geologista, meteorologista, 
zoologista and others—who were placed in his charge 
and: were encouraged by his example. It is perhaps 
not generally realized, however, that it was Wild 
who discovered the coal seams in the great Beacon 
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Sandstone formation high up on the Beardmore 
Glacier in 85° 8. His detailed description of these 
coal measures is incorporated in the publications of 
the late Sir T. W. Edgeworth David. 

As leader of Mawson’s Western Party he was 
responsible for a notable contribution to antarctic 
exploration and research when he opened up Queen 
Mary Land by sledge under conditions which have 
seldom, if ever, been equalled for severity in the 
history of polar research. l 

If there was work to do, however hard or unpleasant 
the task, Wild never spared himself. His devotion to 
the cause which he served, his unquenchable spirit 
under severe trial, his cool head in emergency, his 
complete selflessness and, above all, his ever ready 
and kindly advice made him loved and respected by 
all who served with him throughout his long polar 
carver. Jauns W. 8. Mann. 


Ws regret to announce the following deaths : 


Prof. Sigmund Freud, For. Mem. R.8., formerly 
professor of neurology in the University of Vienna, 
on September 28, aged eighty-three years. 

Dr. J. A. Loeser, author of “Die psychologiache 
Autonomie des organischen Handelns”, in which 
novel views on animal behaviour were put forward, 
on September 12, aged forty-one years. 

Dr. G. M. Murray, emeritus professor of medicine in 
the Victoria University of Manchester, known for his 
work on diseases of the thyroid gland, on September 21. 


l NEWS AND VIEWS 


The British Association in War Time 

Snxcu the Dundee meeting of the British Associs- 
tion was brought to an untimely end, tbe office at 
Burlington House, London, has been re-opened for 
the routine work which always follows upon the 
annual meeting, and a certain amotnt of official 
business is also being carried on at Down House, 
where the rooms normally open to the public are 
closed and dismantled, and Charles Darwin's former 
dining-room serves the valuable if regrettable purpose 
of an office-refuge. The first number of the new 
quarterly report, The Advancement of Sotence, will be 
produced, all being well, probably rather later than 
the announced date at the end of October, and in 
smaller bulk than was contemplated. As to ita future, 
and, for that matter, the future of the Association’s 
work generally, obviously nothing definite can be 
stated. Preparations for the intended meeting next 
year in Newcastle-upon-Tyne have been suspended, 
by agreement with the authorities there. It is an 
unhappy coincidence that the last meeting in that 
city was the last to be held during the last war, in 
1916. Conditions are ao far different now that it is 
impossible to estimate whether any sort of meeting 
could or should be held next year, whether in New- 
castle or anywhere else. Yet it is permissible to 
dream of the possibility of adapting the Association's 


very flexible constitution to a meetmg of four days 
or 80, with science in war time as tbe leading theme, 
with sessions in three or four telescoped sections— 
physioal, biological, anthropological, and economie, 
for example—and of course the Division for the 
Social and Economic Relations of Science. No doubt 
before anything of this sort could be undertaken 
there would be need of careful and wide inquiry as 
to the amount of support which might be forth- 
coming for such an effort. But if this were favourable, 
such a meeting could be arranged at relatively short 
notice. “The minor humours of war” may be offered 
in advance as one subject on the anthropological side. 


The Fourth Partition of Poland 


Dosine the twenty years of ita existence as an 
independent republic, Poland, like Czechoslovakia, 
fostered science and learning in a manner which 
gained the admiration of the whole civilized world. 
_Ita President, Prof. Ignacy Moédcicki, was a dis- 
tinguished chemist, and many other men of science 
took leading roles in the country’s affairs and were 
able to ensure that -education, science and culture 
were not neglected. There were thus very flourishing 
universities at Warsaw, Cracow, Lwów, Poxnad, 
Vino and Lublin. Almost every important town 
had ita polytechnic high-school and there were 
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special colleges and institutes connected with agri- 
culture (Warsaw, Pulawy and Bydgoszoz), mining 
(Cracow) and veterinary science (Lwów), in addition 
to various scientific academies and societies in 
different centres. 

Ir is doubtful whether these centres of science 
will function again before the end of hostilities, and 
even if some attempt were made to utilize them it 
will not be for Polish science and culture, since the 
unhappy nation is again witnessing a partition, the 
fourth, of the State. From what appears to be the 
intention of Poland’s invaders, Germany will gam 
possession of the seats of learning at Warsaw (tbe 
university is in the western half of the city), Cracow, 
Bydgoszcz, and Pornań, whilst those of Lublin and 
Lwów will pass into Russian hands. The fate of 
Vilho and ita university and cultural institutes is not 
certain, since the possibility of its return to Lithuania 
must not be excluded. Our sympathy goes out to 
the many men of science in Poland whose work has 
been. interrupted and who have to suffer the horrors 
of a modern war in which they are the victims of 


unprovoked aggression. 


Patents in War Time 


Various Aste of Parliament and statutory rules 
control the iasue of patents. They lay down definite 
time limita within which certain things must be 
done by an inventor who is applying for a grant. 
For example, the complete specification must be 
filed not later than twelve months after the pro- 
visional, and the application as a whole must have 
reached the stage of being “in order for acceptance” 
' not later than eighteen months after the earliest 
filing date. In the same way renewal fees must be 
paid promptly as they fall due, or the patent will 
lapse. Extensions of time varying from one to three 
months can be obtained on payment of stipulated 
fees, but after that no extensions are allowed. In 
the Hisctrical Review of September 22, a “Legal 
Oorrespondent’’ writes an instructive article on the 
effects of the new patent legislation. The ‘intellectual 
property’ which is created by the operation of the 
patent system, as well as the artistic property which is 
called copyright, both stand in a class apart from the 
ordinary trade and business of mankind. It is there- 
fore for the benefit of all that they should be safe- 
guarded even when they come from an enemy source. 


THe obanges to be made in patent procedure, in 
order to meet the abnormal conditions of war, are 
set out in the new Patents, Designs, Copyright and 
Trade Marks (Emergency) Bill, to which the Royal 
Assent was given on September 21. The first clause 
of the Act states that any existing license granted 
under a patent does not become invalid simply 
because the proprietor or owner of the patent is an 
enemy. Clause 4 of the Bill preserves the right of 
an enemy, even during the period of hostilities, to 
apply for the grant of a British patent. At the end 
of the war of 1914-18, the sudden release of patents 
claiming priority-dates, which in some cases went 
back for five or six years before the specifications 
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were formally accepted and published, naturally 
created considerable confusion and embarrasament. 
When the next armistice comes, we may reasonably 
expect that the experience gained in similar problema 
twenty yoars ago will stand us in good stead. 


Food Production in War Time 


Tue Agricultural Research Council is to work in the 
closest co-operation with the Ministry of Agriculture 
and the Department of Agriculture for Scotland in 
connexion with research and investigationa into 
problems that may arise from the food production 
campaign. Since March last a committee of the Agri- 
cultural Research Oouncil has had under examination 
the programmes of research and the qualifications of 
the staffs of agricultural research institutes from the 
point of view ofan emergency. It will be the function 
of the Oouncil now to guide the research at these 
institutes into the special agricultural probleme 
arising out of war conditions. For this purpose the 
chairman of the Agricultural Research Council (Sir 
Thomas Middleton) has, with the approval of the 
Lord President of the Council, appomted a small 
executive committee, which will keep all ‘members 
of the Council in close touch with the situation. 


Tu Minister of Agriculture and Fisheries has also 
constituted an advisory panel the members of which 
will be available for consultation, as need arises, on 
the immediate technical problems of war-time food 
production which do not call for further research. 
The members of the panel are: Prof. F. L. Engledow 
(cereals and crops), Prof. J. A. Hanley (soils), Prof. 
EH. D. Kay (dairying), Sir John Ruseell (plant 
nutrition), Prof. J. A. Boott Watson (general agricul- 
ture), Sur George Stapledon (grassland), Dr. T. 
Wallace (nutrition of horticultural crope), Dr. 8. J. 
Wateon (grass and fodder conservation), and Dr. 
H. E. Woodman (livestock and nutrition), The 
Secretary of State for Sootland will consult the 
agricultural colleges and the research institutes in 
Scotland on any technical questions on which their 
advice may be desired. 

The Spirit af Adventure 

THEBE is no greater need in our time than the 
development of the capacity to weigh evidence and 
form sound judgments, and, having formed indepen- 
dent judgments, to have the reliance to stand by 
them. Although the main objects of Surgeon-Com- 
mander Q. Murray Levick in leading expeditions of 
school-boys into uninhabited wilds is to widen out- 
look and to foster the spirit of adventure, ons of the 
chief resulta must be the encouragement of indepen- 
dence and self-reliance; and no praise can be too 
high for the enthusiasm and skilled planning which 
has induced him to shoulder the responsibility of 
organizing and conducting seven such expeditions 
for the Public Schools Exploring Society which he 
founded in 1932. Three of the expeditions have been 
to Lapland and four to Newfoundland, which affords 
just those great areas of unmapped and uninhabited 
country which suit the needs of the young explorers. : 

(Continued on page 589.) 
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SHORT REVIEWS 


Agriculture and Horticulture 
Seed and Potting 


. With Special Reference to Soil Sterilization. By 


W. J. C. Lawrence and J. Newell. Pp. 128. (London : 
George Allen and Unwin, Ltd., 1939.) 3s. 6d. net. 
HIS lucidly written and well-illustrated book 
forms a report of the authors’ experimental 
work designed to overcome difficulties experienced in 
making mixtures or composts of soil, complicated by 
the necessity of sterilization to prevent fungal 
disease’. A close scrutiny of the available materials 


was followed by tests of various methods and appear- ` 


atus used for soil sterilization, on a larger ‘scale 
suitable for commercial purposes, and on a smaller 
scale convenient for amateur gardeners. The more 
frequent causes of unsatisfactory results are listed 
in the text, and the methods are critically evaluated. 

Two thoroughly tested standard composts are 
recommended. By the judicious use of powdered 
chalk and superphosphates, added after sterilization 
of the loam, satisfactory growth of the seedlings of 
numerous planta has been obtained in the first oom- 
post; in the second compost, used for many pot 
planta, nitrogen is provided in organic form by horn 
and hoof grist, but it has been found necessary to 
supplement this, especially for pot-bound planta, by 
the addition of nutrients relatively rich in nitrogen 
in solution. This solution is prepared from a pro- 
prietary general fertilizer with the addition of 
ammonium nitrate or sulphate. 

The suoceas of the author's methods at Merton 
and the growing and widespread adoption of their 
procedure in the industry form the best notice of 
their work, which has already enhanced the reputation 
of the Jobn Innes Horticultural Institution held 
by practical growers. 


The Study of the Soil in the Field 
By G. R. Clarke. Second edition. Pp. 192+1 plate. 
(Oxford: Clarendon Preas; London: Oxford Uni- 
versity Preas, 1938.) 6s. net. g 
ANY improvements have been made in the 
second edition of Mr. Clarke’s book. It is 


' unique among English (and most other) books on 


the soil in treating the subject entirely from the point 
of view of the student in the fleld and virtually 
ignoring the existence of the laboratory chemist and. 
physicist. The true pedologist, says the author, 
should study the soil as an organiam evolving under 
the influence of its environment, rather than `as a 
subject for very impure chemical experiment. 

Mr. Clarke tends to be somewhat dogmatic in his 
statements, and the inexperienced student will have 
to exercise care In accepting as facts what are ex- 
preasions of the author’s personal but usually well- 
founded opinions. Half the book describes the 
system worked out and used at Oxford for making 
and recording obeervations in the field, and the other 
half various systems of soil surveying and mapping 
used in different countries. Readers in some of these 
countries may object that their particular system has 
not received full justice, but what is lost in justice 
is gained in the simplicity of description which Mr. 
Clarke employs. 

The book is intended to be carried in thé-pocket 
of the fleld worker, and will form a very valuable 
addition to his equipment. 


Practical Lawn Craft 

By R. B. Dawson. (Agricultural and Horticultural 
Handbooks.) Pp. 300421 plates. (London: Crosby 
Lockwood and Son, Ltd, 1939.) 15s. net. 


HE outstanding feature of this invaluable book 
is the thoroughness with which every detail 
connected with lawn craft is discussed. The combina- 
tion of wide practical experience with exhaustive 
experimental work is evident throughout, and no 
aspect of the problem is too insignifloant to be son- 
sidered. An important feature is the comparison of 
the different management necessary for various types 
of sports grounds and for serodromes, coupled with 
diagrams of the lay-out in several cases. The value 
of the book is much enhanced by the chapter on turf 
upkeep in other countries, which serves to correlate 
the various problema and to render the data of more 
general application. Amateurs and professionals alike 
owe a debt of gratitude to the author for his masterly 
presentation of a subject of such general interest. 
' W.E.B. 
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Anthropology and Archzology 


Catalogue of Demotic Papyri in the British Museum 
Vol. 1; A Theban Archive of the Reign of Ptolemy I, 
Soter. By Prof. 8. R. K. Glanville. Pp. lii+-73+18 
plates. (London: British Museum, 1939.) Paper, 
33s.; cloth, 85s. 


LTHOUGH the collections of papyri in the 

‘ British Museum contained demotic papyri so 
long ago as 1834, very little from them has been 
published. The catalogue which has been prepared 
by Prof. 8. R. K. Glanville, using the short catalogus 
of Sir Herbert Thompson as a basis, will be completed 
in three volumes, of which the first, now issued, 
consista of a series from a single archive relating to a 
property at Thebes ; the second will cover the literary 
documents, and the third will contain business and 
legal documenta. 

The collection of documenta in the first volume 
dates from the reign of Ptolemy I Boter, with the 
exception of four receipts for payments, which fall 
m the reign of Ptolemy IL Philadelphus. All are 
concerned with the history of a small property 
(or its owners) over a period of twenty-three years, 
during which time no lees than nine persons 


texts in the Rylands Library, in Philadelphia, and 
elsewhere, whioh take back the history of the estate 
for another quarter of a century, making up & record 
of its viciseitudes and of those of the family connected 
with it for just under fifty years. This material which, 
in addition to its reproduction, bas been transcribed, 
translated and edited with a detailed commentary 
by Prof. Glanville, not only provides much interesting 
information im regard to neighbourly relations and 
the ion of dwelling houses in an ancient 
Egyptian city, but also affords a glimpse of the 
Egyptian theory of ‘ancient lighta’. 


Racial Proverbs : 
A Selection of the World’s Proverbs arranged 
Linguistically. By Dr. Selwyn Gurney Champion. 
Pp. coxxix+767. (London: George Routledge and 
Sons, Ltd., 1938.) 35s. net. 
Proverbes et dictons Syro-Libanais; texte arabe, 
transcription, traduction, commentaire et index 
analytique 
Par Prof. Michel Feghali. (Université de Paris: 
Travaux et mémoires de l'Institut d'Ethnologie, Vol. 
81.) Pp. xvii+850. (Paris: Institut d'Ethnologie, 
1988.) 187.50 francs. ‘ 
(1) HE collecting of proverbe and gnomic sayings 
of the various peoples and nations of the 
world is an entertaining hobby ; it is also an important 
subject of ethnographical research. Ior those who 
find it merely an entertainment it may be said that 
Dr. Champion’s oollection, to which he has devoted 
many years, is wider in scope and geographical dis- 
tribution than any other of the same character; and 
it 18 provided with full apparatus for the con- 
venience of the reader in tracing any particular saying 
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or phrase desired. Brief statements or analyses by 
different hands deal with the proverbial lore of each 
country or people ; while Dr. R. R. Marett has some 
remarks to offer on the question of the proverb as 
an element in cultural studies. It must be said, how- 
ever, that while some of these introductions are 
excellent—that on the Arabian proverb is an instance 
in pomnt—not all are the work of atithors of equal 
skill and authority. Indeed, one writer makes the 
remarkable admission that until three months pre- 
viously to the time of writing he was unaware that 
the people with whom he deals had any proverbe at 
all i i 

Nor is the collection of proverbe itself above 
criticism. For English readers unacquainted with 
the original language or with the people, a literal 
translation is of little value unless the English 
equivalent, if there is one, is added. The least satıs- 
factory section is the Greek, in which quotations from 
the poets appear as proverbe without remark, and 
no distinction is made as to whether the source is 
ancient or modern Greek. Scientifically, it is to be 
feared, as Dr. Marett seems to hint, this collection 
of proverbs can have little value. A proverb without 
commentary to explain its meaning and the conditions 
of ita use cannot afford the assistance it ahould to 
an understanding of the mentality of ita users, or 
throw light on their customs and beliefs. 

(3) By way of contrast readers may turn to the 
second volume mentioned above—a detailed and 
extensive record of proverbs and sayings current in 
certain parts of Syria, in which are given original 
text, trdnslation and detailed commentary. The 
result is a very complete picture, necessarily un- 
systematic, of the mentality, daily life, social relations 
and beliefs of the people. 


; (Stockholm : 
Hugo Gebers Forlag, 1989.) 20-kr. 


welcome the appearance of a second edition of 
this standard work on Swedish forest insecta. Its 
author, Dr. Ivar Trégdrdh has been, for nearly 
thirty years, a prolific and enthusiastic student and 
writer on the subject of forest entomology. In this 
time he has made a name for himself as an authority 
of high rank. He is a familiar figure at international 
congresses, and has thus become known person- 
ally to many English entomologiste. 

The first impression upon looking through this 
volume is the excellence of ita letterpress and the 
wealth of ita illustrations (some 570 in number). These 
latter are nearly all examples of the half-tone process, 
aŭd the majority are either original or borrowed from 
various already-published writings by the author. 
The book is divided into twelve chapters and, as might 
be expected, the most extensive is devoted to the order 
Coleoptera, while inthe last five chapters the theory 
and practios of forest entomology are disoussed. At 
the and there are diagnostic keys to the identifioataon 


of forest pests under each kind of tree, the insects 
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being quoted under their vernacular names. <A 
reliable, practical and scientific book of this kind, 
in its new edition, will doubtlessly be weloomed in 
- Sweden in view of the great importance of forestry 
in the national economy. In other European countries 
a German translation would be an undoubted ad- 
vantage. Finally, it may be added, almost all the 
English foreet »pesta will be found to be discuased 
within ita pages. 


A Laboratory Introduction to Animal Ecology and 
Taxonomy 
A Laboratory Guide with Keys prepared with’ Par- 
ticular Reference to Freshwater and Terrestrial 
Habitats of the Deciduous Forest Region in North 
America. By Prof. Orlando Park, Prof. W. C. Allee 
and Prof. V. E. Shelford. Pp. «+272. (Chicago: 
University of Chicago Preas; London: Cambridge 
University Prees, 1989.) 10s. net. 

HIS handbook is written for the naturalist, and 

is intended for those taking introductory college 
courses, interested amateurs and high-school studenta. 
Ita object is to train the student to identify the 
terrestrial and freahwater animals of the Chicago area, 
to study their habita, to experiment with them in a 
simple way, and to find out what is known about 
them from books. References are given in each 
section, and there is an extensive bibliography. 
Problens are set to stimulate further investigation. 
There are synoptic keys, carried as a rule only to 
ordets, and the student is encouraged to construct 
his own key by means of an exercise based on ten 
species of the local snail Polygyra. Pratt’s “Manual 
of Common Invertebrate Animals” and Ward and 
Whipple’s “Fresh Water Biology” are then used for 
the identification of genera and species. Statistical 
methods are lightly touched upon and a section on 
cave animals is included. <A glossary of technical 
terms used in the keys supplementa the explanations 
found in the text. There are seventeen clear line- 
drawings, mostly by T. J. Daggy. The pages are 
threaded on ten metal runners which keep the leaves 
flat when the book is open, but are somewhat awk- 
ward to manipulate. The book gives an admirable 
presentation of the subject. 


Flora of Devon 

` Phanerogams, Vascular Cryptogams, Charophyta. 
Promoted by the Devonshire Association. Edited 
by Rev. W. Keble Martin and Gordon T. Fraser, 
with the assistance of Rev. Thomas Stephenson and 
Francis M. Day. Pp. xv +787-+8 plates. (Arbroath : 
T. Bunele and Co., Ltd.; London: Wheldon and 
Weasley, Ltd., 1989.) 25s. 


editors of this “Flora of Cevon” are to be 
congratulated on the care and attention they 
have given to this long-awaited volume. Some seven 
hundred pages of print are devoted to a detailed 
study of the distribution of the plants found in the 
county, which for the purposes of this survey has 
been divided into two vice-counties (following Wat- 
son), eight districta and twenty-three sub-districta. 
Under each species and sub-species is given a list of 
the places in which it is or has been found and the 
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records of the species in the district. This has entailed 
a careful study of the specimens in the herbaria 
in the county, consultation with the systematists 
who are specialista in the different groupe, and an 
examination of the relevant literature, of which a 
bibliography is given. 

The result is a very complete and careful record. 
of all the data relating to each species and sub- 
species, which is grouped in accordance with the 
“London Catalogue of British Plante”? (eleventh 
edition). For the specialist and the systematist the 
book should be of immense value. Ita appeal and 
soope would, it appears to the reviewer, have been 
widened had the details given for each plant been 
somewhat curtailed, thereby allowing of more than 
forty pages for the introductory portion, which 
agams to be of more value to the general reader and 
student. The meteorological, geological and ecological 
data which are outlined in these first few pages are 
of great interest and some portions, at least, might 
have been expanded, to group, for example, the 
planta under localities, and not, as is found later 
in the book, the localities under the plants. Out 
of some eight hundred pages, more than twenty 
might, with effect, have been devoted to the ecology 
of the county. J.C. 


Experiments in Plant Physiology - 

A Laboratory Text-Book. By Dr. Walter E. Loomis 
and Dr. Charles A. Shull. (McGraw-Hill Publications 
in the Botanical Sciences.) Pp. xiv-+-218. (London : 
MoGraw-Hill Publishing Co., Ltd., 1939.) 12s. 


HIS book consists of the first part of the authors’ 
“Methods in Plant Physiology”, which has been 
revised and rewritten. There are sections on colloids, 
water-relationships of the plant, photosynthesis, 
respiration, reserve foodstuffs, water-cultures, growth 
and tropisms, while a few experiments on*growth 
substances have also been included. While most 
teaching physiologists, doubtless, will always prefer 
to devise their own teaching experiments, the present 
work is remarkably suggestive of fundamental prac- 
tical work well within the capabilities of most inter- 
mediate and general class studente. Two pleasng 
features are the questions added at the end of most 
of the sections, and the many references to recent 
literature (nearly all in English) on which the experi- 
ments have been based. The consequence should 
certainly be that the student will be induced to see 
beyond the actual expermment he has performed, and 
will try to relate it to the resulta of modern research. 
One would have wished to see more attention being 
paid to various testa for reserve foodstuffs. A weak- 
nees of the book is the failure to include details of 
practical work on the physiology of the fungi : experi- 
ments on the effects of growing moulds on different 
carbohydrates, or at different temperatures or on 
media of various dilutions, should form part of any 
advanced course on practical plant physiclogy. But 
apart from this major criticism, it must be said that 
the authors have produced a very useful book which 
can confidently be recommended to university and 
college teachers. 


- 
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Chemistry 

Mellor’s Modern Inorganic Chemistry 
Revised and Edited by Dr. G. D. Parkea in collabora- 
tion with Dr. J. W. Mellor. Pp. xix+915. (London, 
New York and Toronto: Longmans, Green and Co., 
Ltd., 1939.) 12s. 6d. 

HIS new edition of Dr. Mellor’s well-known book 

is practically a new work, the arrangement and 
text having been drastically changed. It is now more 
systematic and will be found much sasier to read by 


junior studentes, although some readers who know. 


the original work may regret the omission of the 
digreasions which stamped the book with an original 
character. The first part now deals with theory, then 
come seven chapters devoted to hydrogen, oxygen, 
carbon, nitrogen, sulphur and the halogens, and their 


principal compounds, and then the remainder of the ' 


book discusses the other elements and their compounds 
in the order of the periodic table. The salts are now 
deacribed under the metals. Most of the diagrams 
are new or have been redrawn, and some are not very 
satisfactory, eavential parts being omitted, and in at 
least one case the diagram does not correspond with 
the description. In the description of atomio structure, 
the presence of electrons in the nucleus is postulated 
in the text. 

The new edition of Mellor” is a straightforward 
text-book of intermediate and pasa standard which 
will undoubtedly maintain the popularity of the 
original work. The type is larger and clearer 
than that of earlier editions. 


Casein and its Industrial Applications 
By Edwin Sutermeister and Frederick L. Browne. 
(American Chemical Society Monograph Beriea, No. 
80.) Second edition. Pp. 434. (New York: Reinhold 
Publishing Corporation; London: Chapman and 
Hall, Lid., 1989.) 82s. 6d. net. 
book tals all about casein—a material 

which continues to increase in importance as 
an industrial raw material: there is much progress to 
record in the twelve years since the first edition. 
Casein is used in glues, in paper-making, in paints, 
in the leather industry, ın foods and medicines, etc., 
and there are chapters under each of these headings 
packed full of information. The importanoe of casein 
as & plastic does not leasen in spite of the many 
alternative plastic materials. A remarkable coloured 
plate shows objects fabricated from casein. 

The chemistry, manufacture, analysis and storage 
of casein also receive attention. There is a short note 
on synthetic textile fibres from casein, which oon- 
cludes with the forecast that artificial wool fibre will 
eventually attain the commercial importance of rayon. 

There are ten contributing authors, including the 
two whose names are on the title-page. 


A Higher School Certificate Inorganic Chemistry 
By Dr. E. J. Hokhnyard. Pp. xii+6529. (London: 
J. M. Dent and Sons, Ltd., 1939.) 5s. 6d. 
Y allocating space to individual topics roughly in 
proportion to the frequency with which those 
topics appear in examination papers, and keeping 


+ 
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those sections which deal with stock examinataon 
questions within such limits as may enable the candi- 
date to reproduce them or their substance in half an 
hour, and also by omitting or only briefly recapitu- 
lating work up to School Certifloate level, the author 
has been able to present the material for Higher 
Certificate studenta in a relatively small compass. 
Examination questions are not givem The book is 
divided into two parte, the firat contaming theory 
and the second an account of the elaments dealt with 
in the order of the Periodic Table. There is a short 
section on the electronic theory of valency. The teste 
for the important metals are given. Preparative 
details are only briefly stated, but manufacturing 
processes are described in the important cases in some 
detail. Dr. Holmyard’s book is clearly and attrac- 
tively written and contains a well planned course 
of the appropriate standard. A good feature is 
the presentation of equations for all the important 
reactions. 


The Fundamentals of Chemical Thermodynamics 
Part 1: Elementary Theory and Elec 

By Dr. J. A. V. Butler. Third edition. Pp. xv +271. 
(London: Macmillan and Co., Ltd., 1989.) 7s. 6d. 


general plan of the new edition of thia book 
remains the same as that of former editions, but 
some sections have been revised. These include the 
chapters on electrochemistry, a simplified treatment 
of gas reactions, and a short section on semiquinones 
in the chapter on oxidation-reduction potentials. 
The book is very clearly written, and provides an 
excellent introduction to the subject for chemical 
students. 


Eng; ; 
Hydraulics 

For Engineers and Engineering Students. By Prof. 
Frederick Charles Lea. Sixth edition. Pp xii+757. 
(London: Edward Arnold and Co., 1938.) 21%. net. 


HE issue of the sixth edition of Prof. Lea’s 

“Hydraulics” is a remarkable event in these 
days, when the pace at which engineering science 
develope is such aa in a few years to put out 
of date the great majority of treatises. In the 
thirty years since it first appeared, the author has 
kept successive editions well abreast of and in olose 
contact with the most recent developments, and this 
has no doubt been in large measure due to the 
active part he himself has taken in scientific investiga- 
tions and in the work of the professional institutions 
Therefore, while the great body of unchanging 
hydraulic principles and their general applications 
constitute the main structure and usefulnesa of this 
volume, we find that, further to the previous addı- 
tions, there have been included discussiona on 
formule ariaing out of the most recent work on the 
flow of fluids in pipes and channels and over weirs. 
The tables and charts based on these should prove 
very useful when a coefficient has to be chosen for a 
particular case. Additions have also been made 
to show new designs of turbines and pumps, and a 
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deacription of the latest type of electric-hydraulic 
forging prees is another of the added features which 
maintain the repute of the book as one of the foremost 
treatises on the subject of hydraulics. 

Essentials of Alternating Currents 

‘By Prof. Wiliam H. Timbie and Prof. Henry H. 
Higbie. Second edition. Pp. x+878. 
Chapman and Hall, Lid.; New York: John Wiley 
and Sons, Ino., 1989.) lle. net. 


URING the last ten years there has been a wide 
expansion in the applications of alternating 
current power both for domestic use and in industry. 
The wide use of static condensers for improving the 
power factor, and the introduction of more efficient 
rectifying devices, have made a knowledge of the 
operating principles of these devices essential to the 
practical electrician, who is keenly alive to keeping 
abreast of the latest improvements. The second 
edition has been prepared with this end in view. 
Many practical men have forgotten much of the 
mathematics they studied at school, so the authors 
devote themselves to simplifying the mathematical 
wording as much as poemble and giving graphical 
methods which, with the help of simple numerical 
tables, enable them to solve most of the practical 
problems they come across with the minimum of 
labour. The chapters on motors, startera and con- 
trollera, and on converters and rectifiers will be found 
usefal to many. 


Mathematics 


A New Geometry for Schools 
By Clement V. Durell. Pp. rvi +572 +xxi:. (London : 
G. Bell and Sons, Ltd., 1939.) &s. 6d. 
. DURELL’S “Elementary Geometry” ap- 
„A. peared fourteen years ago, and the author 
has now decided to replace it by an entirely new 
book, recasting his treatment in the light of his own 
experience, the suggestions sent to him by others, 
and the recent Second Report of the Mathematical 
Association on the Teaching of Geometry. He gives 
a course from the first stage up to the standard of 
the School Certificate, developing each group of 
- geometrical facts by the following succeasive stages : 
examples for oral discussion, numerical examples, 


formal proofs of theorems, and a carefully graded 
and classified set of riders. 


Com and Trigonometry 
By aoh. Gay. Pp. vii+148. (New York.: The 
Macmillan Company, 1988.) 10s. net. 


HE fifteen chapters of this book cover a wide 

field. The first three are concerned mainly with 
computation and contain much useful information 
on arithmetical ‘acouracy, logarithms and the slide 
rule. Chapters iv-xui deal with plane trigonometry 
up to the solution of triangles, whilst the remaining 
three chapters are devoted to the elements of spherical 
trigonometry with some interesting applications. All 
the fundamental formule are summarized at the end 
“and occupy no less than five pages. Throughout the 


_(London :’ 


585 


text, the student is well supplied with exercises, Bae 
no answers to these appear to be provided. 

e ee E 
is somewhat large, but this is due to the fact that 
bound up with the text is a revised edition, running 
into over 142 pages, of logarithmio and trigonometric 
tables, prepared under the editorship of Prof. Hed- 
riok. Most of these tables are given to five places 
and include compound interest, compound discount, 
annuity and American Experience Mortality tables. 


Some Notes on Least Squares 

By Dr. W. Edwards Deming.’ Pp. iv-+181. (Wash- 
ington, D.C.: Graduate School, Department of 
Agriculture, 1938.) 1.60 dollars. 


HE method of least squares, developed largely 

by Gauss, and applied widely by astronomers 
and physicists in the last century, has taken 
on & new lease of life with its application to statistical 
problems. Studentsa approaching the method from 
the statistical point of view are perhaps not as 
familiar as could be desired with the work of the 
older writers, and Dr. Deming is to be congratulated 
on presenting the subject in a way which stresses 
the continuity of ita development. These notes are 
a mimeographed transcription based on lectures 
given by Dr. Deming in the Washington School of 
Agriculture. As the author points out in the preface, 
they were not assembled with the idea of forming s 
complete text on the subject, but they do perform 
a useful function in directing the student who wishes 


‘to go into the theory of least squarea somewhat 


closely. 


Calculus 
By Prof. Frederic H. Miller. Pp. xiv+420. (London : 
Chapman and Hall, Ltd.; New York: John Wiley 
and Sons, Inc., 1989.) 15s. net. 

HIS is an account of the differential and infegral 

calculus, with a chapter on infinite series and 
another chapter on differential equations. It is 
intended for American students of science or engineer- 
ing, and alao for those interested in mathematics for 
its own sake. It covers all the usual elements of the 
subject, going as far as partial differentiation and 
multiple integrals. There are many geometrical and 
physical applications, and more than 2,300 examples. 
The appendixes contain formuls from other branches 
of elamentary mathematica and useful tables. 


Many numerical examples are worked. 


Miscellany 
A Vicarious Trip to the Barbary Coast 


By Mary Berenson. Pp. xii-+- 146 +28 plates. (London: 
Constable and Co., Ltd., 1988.) 7s. 6d. net. 


RS. BERENSON, owing to ill-health, was 
unable to acoompany her husband on a trip 
through Italian North Africa to visit the archmo- 
logical gites and examine‘the collections of antiquities 
in the museums. From the detailed descriptions and 
the accounts of incidents on the journey, which were 
conveyed to her in letters, and with the aid of guide- 
books, maps, and authoritative works of reference, 
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she has constructed an account of her ‘Vicarious 
Trip” with illustrations. No one, naturally, will go 
to such a book for original research; but if they 
wish for a brightly written, informative account of 
the ground covered, and people encountered, to- 
_ gether with a glimpse of what the authorities are 
doing to explore the archsological sites and preserve 
the relics of the past in this country, here they will 
find at least something to satisfy their desire. 


Manuel de la conservation et de la restauration des 
ptintures 
(Office International dea Musées.) Pp. 310. (Paris: 
Institut Internationale de Coopération Intellectuelle, 
1939.) 150 francs. 

OME little time ago, a committee of specialists 

interested in the conservation and treatment of 
paintings met in Paris to discuss these activities in 
detail, and to agree so far as possible upon standard 
methods of policy and nomenclature. This book is 
the result of their labours. The separate contributions 
have been co-ordinated with the view of obtamig 
constancy of style: this editorial work has been 
very ably carried out. However, the various sections 
are by no means equally succesaful in their subject- 
matter; for example, the description of methods 
available in the restorer’s studio is admirable, whereas 
the information relating to radiography and what it 
can do is extremely sketohy. 

So far as the more truly scientific aspects are 
concerned, the impression is given that the writers 
sometimes have little personal experience of the 
- proceases involved ; there is a lack of contact with 
things as they are in the laboratory. 

The bibliography, in spite of an editorial dis- 
claimer, is restricted, and provides a very narrow 
view of how much has been accomplished in various 
countries of the world. The volume ends with an 


excellent glossary (French-English-German-Italian), - 


which curators and others will heartily welcome. 
F. I.G. R. 


Forty Acres and Steel Mules 

By Herman Clarence Nixon. Pp. vii -+98 -+32 plates. 
(Chapel Hil, N.C.: University of North Carolina 
Prees; London: Oxford University Press, 1938.) 
2.50 dollars; Ils. 6d. 


HIS very clear and straightforward account of 

the emergence of the Southern Statea from 
plantation slavery and their subsequent submergence 
under another kind of slavery, in which share croppersa 
and tenants bleed the exhausted soil to pay their 
feudal dues to absent landlords and small-town 
_ traders, illustrates the immense problems of social 
reconstruction confronting the American cotton belt. 
The author paints a most depressing picture of the 
present ‘dark age’ and does not minimize the diffi- 
culties of bringing light into it. He proposes a 
comprehensive scheme of social, agricultural and 
industrial readjustment which reads like sound 
common sense and would have been unnecessary in 4 
world where common sense had prevailed. The book 
is very graphically illustrated. 
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An Introduction to Astronomical Navigation 
By P. H. Legg. Pp. xii +102. (London: Chapman 
and Hall, Ltd., 1939.) 10s. 6d. net. 

ITH the increase in range and speed of aircraft, 

the use of astronomical observations to fix 

the position, 
ground objects, has become of increasing importance. 
When flying above continuous oldud or over the 
ocean, astronomical observations provide the only 
means of determining the position. In this elamentary 
introduction to astronomical navigation, the means 
are described by- which a position line can be drawn 
on a map as the result of an observation of altitude 
of the sun, moon or a star. 

The treatment is very detailed and elementary, 
no previous knowledge of the geometry of the sphere, 
of the definitions of astronomical quantities or of 
methods of navigation being assumed. Yet terms 
such aa ‘meridional parts’ and ‘rhumb line’ are intro- 
duced without explanation. Some familiarity with 
navigational tables and with the Air Almanac seems 
to be presupposed. It would have been more in 
accordance with the scope of the book to assume no 
such knowledge, to have explained what data are 
given in the Air Almanac and why the data are given 
in the form they are, and to have given some descrip- 
tion of various tables and other aida to the reduotion 
of the observations. 

The dead reckoning position is employed for 
constructing the position line. The advantage, when 
using navigation tables, of using an ‘assured posi- 
tion’, near to but not necessarily coincident with the 
dead reckoning position, is not mentioned. 

- H. 8. J. 


Philosophy 


Medieval Number Symbolism 

Its Sources, Megning and Influence on Thought and 
Expreasion. By Prof. Vincent Foster Hopper. Pp. 
Wi +241. (New York: Columbia University Press ; 
London: Oxford University Prese, 1988.) 15s. net. 


HE significance of number goes far beyond the 

pragmatical uses of computation and the abstract 
necessities of its mathematical treatment. The 
Pythagorean tradition of linking number with every 
human interest, which asserted itself in the mystical 
developments of neo-platonism as well, found a 
considerable fleld of application in the religious 
intereste of the Middle Ages. By symbolism, the 
abetract is brought into the realm of the concrete, 
where it is immediately recognizable and meaningful. 
Thus, ‘the abstract beauty and loving-kindness of 
the Deity were humanly realized in the person of 
the Virgin, the concept of which was brought ever 
aloger to sense experience through the artistic media 
of sculpture and painting. The author endeavours, 
on the basia of the number symboliam of earlier 
periods which has been studied at length by various 
expertas, to explain the basis, meaning, purpose, 
extent and use of number symboliam in the Middle 
Ages; and has chosen the “Divina Commedia” of 
Dante as a specific example of his interpretation. 
Prof. Hopper’s work, which is more historical and 


independently of observations of, 
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descriptive than philosophical, might have been 
strengthened by a discussion of the medieval theories 
about signs and symbols which are expounddd by 
the leading theologians of the period surveyed. As 
it is, it will serve a useful purpose in enabling one to 
understand one of the most original aspecta of medieval 


thought. TG. 
The Kantian Philosophy of Space 
By Prof. Christopher Browne Garnett, Jr. Pp. xi+ 


287. (New York: Oolumbia University Press ; 
London: Oxford University Preas, 1939.) 17s. 6d. 
net. 


A BS iso vate Die dione oF the tren o 
space due to Newton and Leibniz, the develop 
ment of Kant’s views, beginning with his earliest 
work, and of some modern theories. As against 
Leibniz, Kant held that space must be in some sense 
prior to bodies that move, if there are to be universal 
laws of motion ; as against Newton, that empty space, 
an infinite no-thing, cannot have absolute reality. 
Modern views tend to be either Leibnixian or New- 
tonian, or, if the inherent difficulties are realized, 
Kantian. - Kant finally arrived at two inconsistent 
theories, eee eae nee ge te oem 
the poambilities. 


Essai sur les origines intuitrves du positivisme 
Par Dr. Pierre Ducassé. (Buibliothéque de philosophie 
contemporaine.) Pp. x+272+4 plates. (Paris: 
Félix Alcan, 1989.) 50 franos. 
Méthode et intuition chex Auguste Comte 
Par Dr. Pierre Ducassé. (Bibliothèque de philosophie 
contemporaine.) Pp. x-+ 620. (Paris: Félix Aloan, 
1989.) 80 franos. 
HESE two books constitute a sympathetic 
exposition of Auguste Comte’s positive philo- 
sophy in relation to his life and the development of 


his thought. Dr. Ducassé is more readable and leas | 


dogmatic than Comte himself. His work should do 
something to revive interest in a thinker once hailed 
as the founder of a new universal religion and now 
too much neglected. As the prophet of the application 
of scientific method to the study of human life and 
society, if for nothing else, Comte deserves to be 
studied. 


Physics 
Angewandte Kristalistrukturlehre 
Kin Hilfsbuch zrur Bestimmung von K‘ristallstrukturen. 
_ Von Dr. E. B Pp. vu +208. (Berlin : 


Gebrüder Borntraeger, 1988.) 12 gold marks. 


HIS vohime oonstitutes an excellent work of 

reference for theoretical studies and computa- 
tions accompanying crystal analysis. It contains a 
clear account of structure-topology which is all too 
rare. For the rest, the discussion follows traditional 
lines m dealing with the nature of symmetry, transla- 
tions, point-groupa, spece-groupe, symmetry axes, 
and the complete formal solution of spatial systeme. 
* The numerous figures in the text are clearly 
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drawn, and some of them (so far as the reviewer's 


i a i aa aaa E 


oe of the Sith Summer Conference on 
Spectroscopy and its Application 

Held at the Massachusetts Institute of ‘Technology, 
Cambridge, Mas., July 18-20, 19388. Pp. viii+172. 
(London: Chapman and Hall, Ltd.; New York: 

John Wiley and Sons, Ltd., 1939.) 15s. net. 
N this volume, spectroscopy is little more than a 
thread binding together investigations on many 
diverse problems, physical, chamical, biological, eto. 
There are thirty-one papers more or leas unco-ordi- 
nated, covering a wide field of subjects. On one hand, 
there are purely technical discussions dealing with 
instruments, wave-length standardization, photo- 
metric technique, and the properties of photographic 
emulsions. On the other hand, there are examples 
of chemical analyses, ranging to the extreme case of 
the application of the spectroscope to the detection 
of crime. The analyses described follow either the 
well-known method of emission-line spectra or the 
alternative method of absorption spectra, so useful 
in the case of complex organic compounds, of proved 
value, for example, in the standardization of vitamin 
preparations. One of the most interesting of the 
pepers describes an extension of this type of work 
in the use of absorption spectra for flxing the structure 
of vitamin B,. There is also a note on still a third 
method of chemical analysis, the use of fluorescence 
spectra, by which, for example, the presence of 
bacteriological contamination can be detected in a 
cigarette. On the whole, such biological applications 
of spectroscopy seem to stand out in intereat, in that 
they point the way to a large fleld of future research. 

H. W. B. 8. 


The Nature of Crystals 

By A. Q. Ward. (Blackie’s Tracts on Recent Physics. ) 
Pp. ix+114+4 plates. (London, Glasgow and Bom- 
bay: Blackie and Son, Ltd., 1939.) 8s. 6d. net. 


ee ens Be eee It is a very good 
introduction indeed to the new crystallography, 
but at the same time there is considerably more in it 
than that. Above all, it is a revolt—and an exceed- 
ingly well-planned one—against the excessive pro- 
fessionaliam of science with which we seem to be 
afflicted. Actually, the reader is conducted skilfully 
through the subjects of formal and chemical orystal 
structure, and he is aaked to delight in knowing the 
reasons why materials have the properties which in 
fact they display. Whether, however, the inquirer 
will leave his easy chair (as the author requests him 
to do) and “‘get busy” with a few arystals, teat-tubes 
and dishes is another matter, but he will be the 
happier—and the wiser—if he can and will. 

Some very sound advice is offered for the making 
of models, and it is clear that these need be neither 
troublesome to construct nor unduly expensive. 

Naturally, these pages will not by themselves pro- 
duce a crystallographer, while the theorists might 
almost deny that the contemplation of natural things 
can give pleasure. Again, it is all rather more 
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difficult. But Mr. Ward—and Prof. Bernal, with his 
stimulating preface—have produced something at 
onoe original and charming. F. I. G. R. 


Physics To-day 


By John A. Clark, Frederick Russell Gorton and - 


Francis W. Sears. Pp. vi+634+x. (London: 
Constable and Co., Ltd., 1939.) 8s. éd. net. 


N account of the differences in the educational 
systems of the two countries, an American 
text-book of elementary physics can seldom be used 
as @ text-book in Great Britain. There can be no 
doubt, however, of the usefulness of the present 
volume, by three American physicists, to all teachers 
of elamentary physics. The fundamental laws and 
principles are set out briefly and simply with plenty 
of illustration. The outstanding feature of the book 
is the vitality and up-to-dateneas of the linking of 
physical principles with laboratory experimente and 
with everyday life. With the increasing use of the 
epidiascope, the book is worth buying for the .750 
illustrations alone. They consist of some conventional 
diagrams to illustrate physical principles together 
with many diagrams and actual photographs of 
simple experiments in progress, photographs of 
practical applications and portraits of all the famous 
physicists. As a typical example, the subject of 
levers is illustrated by a photograph of two men using 
a long pole to raise a car which has sunk up to the 
axles in mud. The picture is so clear that an estimate 
can be made of the mechanical advantage. The lever 
principle in the typewriter and in commercial scales 
of the newer pattern without springs is the subject 
of two very clear diagrams amongst a total of fourteen 
illustrations on levers. 
The mixing of philosophy with physics and a loose 
ne of the word ‘why’ is in striking contrast with 
eral excellence of the book. The reader ıs 
=e t “you, like people of all times, want to know 
the ‘why’ of things. . .. Physics . . . aims to 
give you an understanding of both the ‘how’ and the 
‘why’ of them”. Chapter 1 starts with the question : 
“Is a solid body really solid ?” However, the mixing 
of philosophy with physics, lke the mixing of 
theology with ethics, is a matter of taste, and the 
volume can be very strongly recommended to all 
teachers of elementary physics in schools and colleges. 
WG; 


Electricity 
By Dr. T. F. Wall. (Home University Library of 
Modern Knowledge, No. 190.) Pp. 256. (London : 
Thornton Butterworth, Ltd., 1989.) 2s. 6d. net. 
R. WALL’S interesting survey of the principles 
and applications of electricity is a valuable 
addition to the Home University Library of Modern 
Knowledge. Even the most recent applications are 
included. In spite of the condensation essential for 
the treatment of so comprehensive a subject in go 
small a space, there is no superficiality. The general 
reader will here find a trustworthy guide to the 
remarkable penetration of the use of electricity into 
every sphere of human activity. Food, clothing, 
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housing, hygiene, health, transport and entertain- 
ment are all adequately covered. Simple calculations 
can be made by the aid of the appendix. The volume 
would also be excellent vacation reading for univer- 
sity students about to study physica in a degree 
course, or for those specializing i in biological subjects, 


where electrical apparatus is proving eeg 
useful. 


Psychology 
Psychotherapy 


By Dr. Paul Sohilder. Pp. 344. (London: Kegan 
Paul and Co., Ltd., 1988.) 15s. net. 


R. PAUL SCHILDER has given us a very good 
account of his views on psychotherapy. Gener- 
ally speaking, his views are peychoanalytically 
determined, although he is by no means an orthodox 
Freudian according to the puriste. At the same 
time he incorporates just as much of the work of 
Jung and Adler as he thinks necessary in his psycho- 
therapeutic technique. He dismisses relaxation as 
scarcely usable in the everyday approach to the 
patient. We think this is a pity, as this method does 
play a part in psychotherapy even although it may 
be largely suggestive in application. We do not 
agree with the statement that “‘the hospital situation 
makes the adaptation too simple for him” when 
referring to the peychoneurotic. 


A Manual of-Psychology 

By Dr. G. F. Stout. Revised, in collaboration with 
the author, by C. A. Mace; with an Appendix by 
Dr. R. H. Thoulesa. Pp. x+708. (London: 
University Tutorial Preæ, Ltd., 1938.) 128. 6d. 


O those of us who were brought up on “Stout” 

it is a great pleasure to see a.fifth edition. 
There is no alteration from the fourth edition except 
the addition of an appendix on Gestalt by Dr. 
Thouless and a note giving Prof. Stout's views. 

Dr. Thouless gives a very good bref account of 
Gestalitheoris. Prof. Stout accepts Gestalt paychology 
in general, but is not satisfied with the Gestalt 
psychology of sense-perception. The Gestalt psydho- 
logista seem to deny much importance to past ex- 
perience in perceptual processes and to neglect the 
difference between sensation and perception. 


Personality in Formation and Action 

By Dr. William Healy. (Thomas W. Salmon Memorial 
Lectures.) Pp. 204. (London: Ohapman and Hall, 
Ltd., 1938.) 8s. 6d. net. . 


HE Salmon Memorial Lectures for 1937 were 

delivered by Dr. W. Healy, director of the 
Judge Baker Guidance Centre in Boston, Personality 
ia defined as ‘‘an integrated system of habitual adjust- 
ments to the environment, particularly the social 
environment’. 

The author gives a very competent account of the 
development of the personality in childhood, its 
actions and reactions in adulthood, and the wider 
implications which are met with in national and 
international hfe. 


ad 
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At a meeting early this year of the Royal Society of 
Arta, Commander Levick gave an account of the 
1988 expedition to Newfoundland, and it is clear from 
his description that the boys enjoyed the experiences 
and must have gained enormously from them (J. Roy. 
Soo. Arts, 87, 970, Aug. 1939). In recent expedi- 
tions & number of boys from secondary schools have 
been included in the party, and the Astronomer 
Royal, who was in the chair, pointed out that the 
public schoolboys and the secondary schoolboys had 
a great deal to gain from this contact with each 
other and from collaboration in such an enterprise. 


Field Archeology in War Time 

ABROHMOLOGISTS nowadays for the most part, 
‘having other preoccupations, have ceased investiga- 
tions in the fleld. Nevertheless, experience in the 
last war showed that military operations may bring 
to light evidence which, when recorded with such 
note of the conditions of discovery as circumstances 
permit, may point the way, as happened in the 
Macedonian campaign of 1915-18, to further and 
valuable fields for further research in later days of 
more assured tranquillity. The valuable collection of 
prebistoric antiquities at Salonica is not only an 
enduring monument to the devotion to archwological 
studies and the flair of those archwologista who 
served in the forces in that theatre of the war, but 
also, on the cessation of hostilities, ib served as the 
starting-point of a series of investigations in- the 
Macedonian fleld which have thrown a flood of light 
on cultural movement in this borderland of prehistoric 
Greece. Nor should it be allowed to be forgotten. that 
it was directly out of Dr. R. O. Campbell-Thompeon’s 
military service in Mesopotamia, which afforded him 
opportunity for an archmological reconnaissance, 
that there grew the joint expedition of the British 
Museum and the University of Pennsylvania to Ur, 
at first under the direction of the late Dr. H. R. Hall, 
and later of Sir Leonard Woolley—as a whole, and in 
ita effect on study of the growth of early civilizations, 
' which is still far from being exhausted, one of the 
most momentous in @ long series of discoveries in 
the history of arahmology. / 


Buom opportunities in the field overseas are not 
likely to recur—indeed it ia permissible, without risk 
of misunderstanding, to hope that they will not. 
But already on the home front a number of finds, 
recorded in connexion with A.R.P. and other military 
or defensive activities, bear witness to the vigilance 
of local archsologista and their solicitude that any 
evidence of antiquity brought to light shall not 
escape record. Among the latest finds reported is a 
discovery at Canterbury (The Times, Sept. 25), where 
in excavating a trench at the Simon Langton schools, 
on the site of the White, or Austin Friars’ former 
buildings, material of oonsiderable archmologiocal 
interest has been brought to light. A passage, built 
of chalk blocks and believed to lead to the Cathedral, 
is stated to have bean found at this point about 
twenty-five years ago. The site is also known to 
cover extensive Roman remains; but unfortunately, 
the need for haste demanded the use of a mechanical 
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excavator and precluded scientific examination of the 

record. Most of the relics found were 
of medieval date, and included massive parta of what 
are believed to be the base of the Friary buildings, 
a simple medieval copper ring, a sixteenth-century 
inscribed German jetton, and human bones im no 
particular order; as well as an undisturbed east-to- 
west Obristian burial. The copper ring was six feet 
below the surface in an early, probably medieval, 
cemetery. Of still greater archmological interest was 
the evidence of a Roman kitchen midden, fram which 
were obtained much broken pottery coated with 
soot, some fragments of Samian ware, and quantities 
of burnt wood. These finds were associated with a 
bed of oyster shells. 


Reports of the Australasian Antarctic Expedition 
SLOWLY tbe reporta upon the extensive collections 
made in Antarctic seas by Sir Douglas Mawson’s 
Expedition of 1911-14 are being completed and pub- 
lished (1, part 3; 2, part 4; 2, part 8. Sydney: Gov. 
Printer). Among the sxoological contributions are 
Prof. T. Harvey Johnston’s ‘Parasitic Infusoria 
from Macquarie Island” which include ciliates from 
& -lamellibranch and a suctorian from an Asellid 
crustacean, both of which appear to be new to science ; 
an account of forty species of Pycnogonida, emong 
which Decolopoda is not represented, by Dr. Isabella 
Gordon ; and a description by Prof. G. E. Nicholls 
of seven. genera and twenty-six species of Gammarid 


_ Amphipods new to science, in a collection which 


includes ninety species representative of sixty genera. 


Earthquake near Smyrna 

AxN earthquake of considerable intensity shook the 
district around Smyrna on Friday, September 22. 
In Smyrna itself more than 200 people are reported 
killed, many more injured and 5,000 are with- 
out shelter. In the surrounding district several 
remainder of Friday and Saturday, aftershocks have 
occurred. ahnost continuously, accompanied by under- 
ground rumblings. This region of Asia Minor is 
liable to earthquakes and earth tremors. Smyrna 
was affected by an earthquake which was destructive 
also at Aidin and places in the Meander Valley on 
September 20, 1899, though on that occasion the 
epicentre was sonsewhat to the south of the present 
one, being then near lat. 37-5° N., long. 27°-5°E. A 
destructive earthquake again affected Smyrna on 
March 31, 1928, the epicentre on that oocasian being 
calculated from the i of 96 seismograms to 
have been at lat. 38-5° N., long. 28-0°E., somewhat 
inland to the east of Smyrna. Further data con- 
cerning the present shock will no doubt be some- 
what delayed, though it appears to have been 
sufficiently intense to have affected seismographs 
throughout the world. 


Other Recent Earthquakes 
Aw earthquake of moderate intensity was recorded 


at Kew Observatory on September 15. The P waves 
started at 28h. 21m. 4%s. GM.T. on the selsmogram 
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and the epicentral distance has been calculated to 
be provisionally 2,690 km. On September 18 an 
earthquake was reported as having had its epicentre 
approximately 50 miles from Vienna. This shock 
damaged nearly all the buildings in the small village 
near the epicentre, and two people are reported 
killed. On September 20 several earth tremors were 
experienced in Greece. Early in the day severe 
shocks rocked the town of Patras, and much appre- 
hension was caused, though thare appears to have 
been no resultant damage or loas of life. Shocks 
were felt also in several parts of the Peloponnesus, 
including Pyrgos, though here also no damage is 
reported. Minor tremors are relatively common m 
Greece, though shocks such as the one of April 232, 
1928, which partly destroyed Corinth, are not so 
frequent. The last severe earthquake in Greece was 
probably that of July 20, 1938, which did damage at 
Scala Oropos and adjacent villages. 


Protection of Wild Birds 


WE understand that the Royal Society for the 
Protection of Birds has under consideration the 
drafting of a Bill to amend and consolidate the 
existing Acts for the protection of wild birds. Such 
a measure is highly desirable in view of the com- 
‘plexity of the present laws dealing with wild birds. 
The general lines upon which new legislation should 
proceed is indicated by certain resolutions drawn up 
by representatives of the County Councils Association 
and of munimpal corporations, and referred to in the 
report for 1988 of the Royal Society for the Pro- 
tection of Birds: (1) that as the complexity of the 
existing law had led to difficulties in administration, 
there was, in the opinion of the Conference, a strong 
case for consolidation and simplification; (2) that 
protection should be afforded to all wild birds, their 
nests and eggs, throughout the whole year, with 
specific’ exemptions which should be the subject of 
further discussion ; (3) that meantime the Home 
Office be asked for its views on the matter. 


As earlier attempts have shown, it is no easy 
matter to draft a Bird Protection Bull which is simple, 
affords all the protection required, and at the same 
time avoids the danger of opposition from interested 
persons who may block ita passage through Parlia- 
ment. But with good will and a willingness to com- 
promise on pointe not vital to the essential interests 
of wild birds, ıt should be possible to draft a Biull 
which would commend itself to reasonable opinion 
and obtain the assent of Parliament. On the other 
hand, possible competition between Bills drafted by 
different bodies, such as for example the Royal 
Society for the Protection of Birds, the Scottish 
Society for the Protection of Birds, and perhaps the 
Home Office, should not be allowed to obscure the 
need and demand for new and simplified legislation, 
or, when conditions are more favourable, to delay 
its speedy passage to the Statute Book. 


Value of Fruit Juices 


Taa possibility of ceasation or restriction of supplies 
of citrus fruits or other fresh fruit juices from abroad 
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makes some recent work carried out at the Long 
Ashton Research Station, Bristol, of particular value 
at the present time (Long Ashton, Ann. Rept. 1938). 
Canned black currant juice would appear to be of 
special importance. It has a high content of both 
vitamin C and iron, and has proved extremely useful 
in cases of ulceration of the stomach and duodenum or 
hyperacidity. Similarly, apple juice hás bean success- 
fully used in the treatment of pink disease (erythro- 
ademas). Information obtained from Switzerland and 
Germany supporte the view of the medical significance 
of fruit juices, claims being made that they are of 
benefit in other diseases such as diabetes, inflammation 
of the lungs or kidneys. The writer suggesta that 
closer oo-operation with the medical profesion in 
England is desirable, in order that the true facts and’ 
significance regarding the use of fruit juices should 
be discovered and the danger of any false claims be 
avoided. > 


Ordnance Survey Plans 


Ix a paper prepared for the British Association 
meeting at Dundee, but not delivered, Brigadier A. B. 
Clough outlined the recommendations of the report 
of the Committee appointed in May 1935 to consider 
the revision, scales, styles, etc., of Ordnance. Survey 
mape. The recommendations may be noted even if 
delay must now ensue in the fulfilment of some. The 
principal pointe are these: (1) that no changes be 
made in the scales of existing maps ; (2) that the large- 
scale maps be rearranged so as to form a single 
national series instead of thirty-nine separate county 
series ; (8) that the revision of the large-scale plans 
be a continuous rather than a4 periodic process ; 
(4) that a new series of maps be introduced on a scale 
of 1 to 25,000; (5) that a grid be superimposed on 
all Ordnance maps. Several subsidiary and ocon- 
sequential recommendations follow, namely, that all 
large-scale plans should be square, that each 1 to 
2,500 plan should cover 1 square kilometre of country, 
and that the metre should be the unit of measurement 
for the grid. It is also suggested that additional 
contours should be added to the six-inch map, and 
that the practice of publishing archsclogical maps 
should be continued. 


Research in Freshwater Biology 


Tam seventh annual report for the year ending 
March 31, 1989, shows that the Freshwater Buo-' 
logical Association of the Britiah Empire 1s flourishing. 
The director, Dr. E. B. Worthington, in his review 
and forecast, states that in last year’s report it was 
forecast that the year now under review would see 
the launching of new ventures by the Association, 
building on tbe foundation laid down during tbe 
previous seven years of the Association’s history. Of 
these new developments, three are of primary 
importance. First, the investigation of the bacteria 
of fresh water, financed by the Department of Boren- 
tific and Industrial Research, has started and the 
changes in the bacterial flora of Windermere and other 
waters have now been followed through nearly a 
whole annual cycle. Secondly, the investigation of 
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coarse fish, financed by the fishery interesta them- 
selves, has commenced, and after a preliminary 
period of exploring possibilities, a sub-station for 
this special study has bean set up in Cambridgeshire. 
Thirdly, a scheme for close co-operation between 
Wray Castle and the former Avon Biological Research, 
situated in the southern chalk stream area, came 
into effect from ‘April 1, 1989. Under this scheme 
, the Avon Research henceforth becomes a part of the 
` Association as the “University College, Southampton, 
Branch for Southern Rivers”. It will work under the 
scientific guidance of the Association while retaining 


ita own individuality of control, and the advantage 


of being still closely associated with the University 
College. Thus the position of ‘the Association is 
improved in every way, and, judging from the report 
on the work done, one may expect much valuable 
work in the future. 


The Warsaw Akwarium 

THs Abwortn, a new magazine published for the 
information of aquarium keepers in Poland, bad run 
only half the course of ita first volume when more 
serious affairs brought it to an end. The last number 
(6-7) is a well-balanced guide to aquarium interests, 
dealing with methods of constructing aquaria, cir- 
culating and: heating the water; with natural 
aeration by plants and artificial aeration ; and with 
several of the creatures which have become standard 
inhabitants of the aquarium. Descriptive articles 
discuss among other things the alligator, some 
bizarre varieties of gold-flsh, and the Egyptian 
mouthbreeder, Haplochromis maliioolor, the curious 
habit of which is to hatch the eggs and protect 
the young within the cavern of their parent’s mouth. 
We hope that before long the Akwarium may resume 
publication from Warsaw under happier and more 
settled conditions. 


Social Distribution of University Education 

Ix a paper on the social distribution of university 
education whieh was given before the Royal 
Statistical Society on March 21 (J. Roy. Statist. Soc., 
102, Part 3), Prof. Major Greenwood discusses the 
data of whole-time higher education, with particular 
reference to social class and such foreign experience as 
is available. Even with a stringent allowance for the 
difference of meen intellectual levels, it appears that 
under present conditions a large number of children 
of ability fit to profit from higher eduoation do not 
receive it. Prof. Greenwood, however, ooncludes that 
the primary importance of university education, 80 
far at least as concerns whole-time university educa- 
tion, is vocational, and as a matter of parental and 
governmental philosophy this fact is complacently 
accepted. On this philosophy no large increase of 
the whole-time university population should be 
expected. Data, however, about part-time higher 
education are Incomplete, and the matter is of great 
importance, because increased leisure, which renders 
higher education possible for numbers greatly exceed - 
ing those before, is distributed through life, not con- 
centrated in a few years of complete leisure. In 
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commenting on the paper, Prof. A. M. Carr-Saunders 
pointed cut that the number of those intellectually 
fit to profit from university education was very 
much larger than the number required to recruit the 
profeasions. He believed it should be the aim of the 
universities to bring under their care all who could 
profit fully from university education. 


The Lingard Festival 

Tum festival recently held at Stockholm in oom- 
memoraiion of the centenary of the death of Per 
Henrik Ling, the founder of scientific iœ, 
was attended by nearly eight hundred athletes from 
thirty-four countries, who took part in the many 
displays of various methods of training and ednoation 
for. fitness. The general opinion of experts was that 
the standard of efficiency was remarkably high and 
proved that the principles on which Ling founded 
his system still offered a firm basis for popular 
physical education, though the details had undergone 
considerable modification in recent years. ‘The 
British delegates at the Lingard and the subsequent 
gymnastic congress included Mr. Kenneth Lindsay, 
Parliamentary Secretary to the Board of Education. 
Lord Aberdare and Lord Dawson of Penn as repre- 
sentatives of the National Fitness Council of England 
and Wales, Lord Burghley, president of the Amateur 
Athletic Association, and others. 


A Big Sunspot 

For the third time during September, a large 
naked-eye sunspot group has occurred. The last of 
these is a giant single spot croasing the disk between | 
September 22 and October 4 with central meridian 
passage on September 28-0. Near the east limb the 
spot had an area corrected for foreahortening of 
more than 1,500 millionths of the sun’s visible 
hemisphere. This spot is the return of an even, larger 
spot (NaTrorz, Sept. 16, p. 508) which crossed the 
disk between August 26 and September 7. 


The Night Sky in October 

Ow October 1 in the latitude of Londan, night 
(sunset to sunrise) lasts for 12-3 hours and on 
October 31 for 14-3 hours; oivil twilight (the aun 
6° below the horizon) shortens the night by more 
than one hour. The moon is new on October 12 at 
20-Sh. and full (the Huriter’s Moon) on October 28 
at 6-7h. U.T. There is an occultation of the third 
magnitude star, B Capricorn, on, October 20, the 
disappearance as seen from Greenwich taking place 


- at 17h. 52-0m. at position angle 42° and the re- 


appearance at 19h. 4:7m. at position angle 282°. 
On October 28 there ıs a partial eclipse (magnitude 
0-992) of the moon that is partly visible from London. 
The moon enters the earth’s umbral shadow at 4h. 
54m., reaches mid-eclipse at 6h. 34m. (18 minutes 
before moonset at London) and leaves the umbral 
shadow at 8h. 18m. This lunar eclipse is preceded 
by a total eclipse of the sun on October 12 visible 
in the Antarctic Ocean south of Australia, the 
limits of latitude for the central line of totality lying 
between 60° 0’ and 81° 28’ south. Lunar conjunctions 
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with the planets occur as follows: on October 18 
with Meroury; on October 21 with Mars; on 
October 25 with Jupiter and on October 27 with 
Saturn. Mars souths at about 19th. in mid-October ; 
Jupiter at “22$h., and Saturn at Oth. Saturn is in 
opposition to the sun on October 22 when the planet's 

distance from the earth is about 772 million milea. 

Close groupings of Jupiter’s four inner satellites can 
be seen at 2324h. on October 24 and 25; in the 24-hour 
mterval, satellites I, II and IV have swung from 
west to east of the planet. On October 19-20, Jupiter 
oocults the ninth magnitude star B.D. —1°8. At 
Greenwich the immersion takes place at 22h. 8m. 
and the emersion at 0h. 6m. As the motion of 
Jupiter is retrograde at the time, the immersion 
takes place at the planet’s west limb. The computed 
times are liable to an error of some minutes owing 
to the slow motion of the planet. From a radiant in 
Draco a meteor shower associated with the comet 
Giacobini-Zinner (1900) may occur between October 
8 and 10. The zodiacal light may be observed before 
dawn in the middle of the month. On moonlesas 
nights it ia also worth looking for auroras, for the 
pun is still active and there is ẹ pronounced seasonal 
peak in the frequency of magnetic storms in October, 
another peak occurring in March. 


Scientific and Technical Institutions 

Tum rooms of the Royal Astronomical Society in 
Burlington House, London, have been closed until 
all communications should be 


at the University Observatory, Oxford. 


The offices of the Royal Society of Arta have been 
removed to Buxted Park, Sussex; correspondence 
should be addressed to the Secretary of the Society, 
c/o Basil Ionides, Esq., Buxted Park, Sussex. 

The Institution of Mechanical Engineers is carrying 
on the bulk of ita work at The Meadows, Bletchworth, 
Surrey, but the Institution building in Storey’s 
Gate, London, will remain open for dealing with 
personal inquiries and for members or others wishing 
to make use of the library. 


The offices of the Iron and Steel Institute at 4 
Grosvenor Gardens, London, 8.W.1, are remaining 
open, and the Joint Library and Information Depart- 
ment will be available for consultation by members 
end the industries. Two volumes of the Journal for 
1939 are being issued, in September 1989, and 
January 1040, respectively. The publication of a 
Monthly Journal, the first number of which was to 
have been issued in January 1940, has been deferred. 


The head office of the Institute of Fuel has been 
removed to 30 Bramham Gardens, London, 8.W.5. 
The ordinary meetings of the Institute are suspended 
for the time being, but it has been decided to con- 
tinue publication of the journal, Mr. H. A. Humphrey 
will deliver the Melchett Lecture, on “The Supply 
of Explosives during the Last War and the Early 
History of Billingham’’, at a luncheon to be held 
on October 19. 
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The offices of the Institute of Physics and the 
Journal of Scientific Instrumenis have been removed 
to the University of Reading, Berkshire. 

The offices of the Institute of Wireless Technology 
have been transferred to 25 Fira Drive, Palmers 
Green, London, N.13; for the duration of the war, 
examinations will be held only once a year. 


Announcements ; 
CONTRARY to what has already been published, the 
majority of the departmenta of the Imperial College 
are remaining at South Kensington ; only the Mining 
Department is going to Camborne and the Metallurgy 
Department to Swansea. All other departments are 
preparing to begin normally on October 10, this being 
poesible through the provision of adequate shelters 

in the basements. 


Taa Royal Botanic Gardens, Kew, are now open 
every day from 11 a.m. until 4.30 p.n, but should day- 
light air raids take place, then no doubt the Ministry 
of Agriculture will close them agam. The plant 
houses are open from | p.m. until 4.15 p.m. but the 
museums will remain closed. Only three of the gates 
will be open: the Main Gate, Victoria (opposite 
Kew Gardens Station) and the Lion at Richmond 
end. Visitors to the Gardens go there at their own 
risk, as there are no air-raid shelters in the Gardens. 


De. E. Patanin has been appointed director of the 
Phalanslocidal Tastitats, Helsinki. 


Tue University of Toronto has received from the 
Rockefeller Foundation a gift of 250,000 dollars, a 
third of which is to be spent on researches on insulin 
and dementia precox. 


Kina Gusrav or Swapmm has devoted the money 
collected on the occasion of the thirtieth year of his 
reign, amounting to five million kronen, to the 
foundation for the study of paralytic diseases, 


especially poliomyelitis, and to the campaign against 
tuberculosis. 


AxN honorarium of a thousand dollars to promote 
research work in ophthalmology is offered through 
the International Association for the Prevention of 
Blindness. The subject is simple non-inflammatory 
glaucoma. Further information may be obtained 
from the Secretary of the Association, 66 Boulevard 
Saint-Michel, Paris. 


Tra Fleming Manufacturing Company, Providence, 
R.I., has constituted a fellowship for the study of the 
design, construction, and operation of oil filters in 
the Mellon Institute. Dr. Glenn O. Hbrey, who has 
been appointed to the incumbency of the fellowship, 
received his professional education at Illinois Oollege 
and at the University of Pittsburgh. During 1931-32 
he was research chemist with the Sinolair Refining 
Company, research and development division, Hast 
Ohicago, Ind. For the past seven years he has been | 
chief chemist of the Pennzoil Company, Oil City, Pa. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible for opinions 
correspond 


They cannot undertake to return, or to 


expressed by thew correspondents. 
with the writers of, rejected marusoripis 


tnionded for this or any other part of Narosn. No notice ts taken of anonymous communications. 
NOTES ON POINTS IN SOMA OF THIS WHHE’S LATTHRS APPEAR ON P. 600. 


CORRESPONDENTS ABH INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR OCOMMUMNICATIONS. 


Nature of the Nebular Red-Shift 


From an investigation (to be published in Physica) 
of the proper vibrations of expanding spherical 
it follows that—m extremely good approximation— 


light is propagated with respect to co-moving 
oo-ordmates irrespective of the expansion, except 
that (a) the time-rate of events is slowed down and 
(b) energy portions decrease, both inversely pro- 
portional to radius of curvature. 

The slowing down secures the constancy of the 
velocity of light and entails the nebular red-shift, 
which from this point of view takes place during the 
passage. The attempt! to decide observation, 
whether it is actually due to expansion, rests on two 
important formule, which follow from the new 
view with great ease. Let } be the lineer diameter 
of a nebula at the moment of omission and y its angular 
distance from the observer (linear distance divided 
by tho oleurfenne of spaco), than, tho ang do 
between two pointing at the 
monat Gf aan tec the pkecrsar 46 the: ends 
of the diameter, is from pure geometry : 

l 
` a0 = Pain x". (1) 
R being the radius of curvature at the moment of 
emission. By the theorem quoted above, dé is also 
the observed angular dianyster of the nebula (Hubble 
and Tobnan, equation 8). 

Again, let the energy emitted by the nebula within 

an appropriately chosen unit of time be E.. It will 


soon assume the of a spherical shell of thickness 
o (say). Let Robs. the radius of space, when this 
reaches the observer. Its surface at this moment 


is, by te ects geometry, 4rE*obs. sin*y. By the theorem 

quoted above, ita thickness then is o Ryop,/R and ite 

energy is B, R/Rope. Hence its energy density p is 
ø L _RN 

(“inka my 2) 

p ia a measure of the bolometric luminosity, observed 

outside the earth’s atmosphere (Hubble and Tolman, 


ae © 
in re-stating here these two important 

pena ue to Tolman ig to make the following 
remarks. Both I and Æ, refer to the moment of 
emission, which is different for two nebulæ® observed 
simultaneously. Should } and H, exhibit a general 
eae N then it would no longer be reason- 
able them as constanis, when equations (1) 
marae pica aaa (as they actually are) with the 
= thesis of uniform spatial distribution of the 
For the latter, if admitted at all, has to 

apply to nebule which ero intrinsically siznilar at 
same moment of time—not at such momenta as 


* depend on the accidental position of our galary. 


. As regards L, the question is, whether we are inclined. 
to assume (a) that the distances between the stars 
within a nebula behave, on the average, like the 
distances between two points of a rigid body—say, 
the ends of the Paris metre rod; or (b) like the 
distance between two distant nebula. Clearly the 
case of the stars is intermediate. To regard 7 as a 
constant means to decide for the first alternative. 
The second one would make }/E constant, giving 
formula (1) the same form as in the case of a non- 
recessional explanation of the red-shift (see Hubble 
and T’ohman, equation 3’). 

As regards ,, the possible general decline of the 
nebular candle- has already been mentioned 
by Hubble and Tolman (see their concluding remarks). 
To the assumption that the same amount of energy 
is emitted during every second, there is a peculiarly 
sunple alternative, namely, that the amounta of 
energy, which kave been emitted during a second, 
remain equal. On account of the decay of travelli 
gnergy, this assumption would mean D, ~ 1/R, which 
reduces equation 2 to the same form as in the case 
of a non-receasional explanation of the red-shift (see 
Hubble and Tolman, equation 4’). I do not mean to 
ii pet ale ta gl aeen I mention it in the 


way of an examp 


These remarks detract nothing from the importance 
of decidmg by observation how d0 and p actually 
behave, if the photo are interpreted as assuming 
uniform spatial tion. I understand that 


fa epea Saints to observed luminosities (p) 
decreasing with datanco not even quite a ropidly S2 
we should expect (with Æ, = const.) from the non- 
recessional explanation. If that is so, I should Bay 


they rather rt the receasional explanation, in 


time; an assumption which is very 
universe, which, on the who 
but not at all plausible in & static one. 


E. ŞCHRÖDINGER. 


, o0ols down ; 


7 Sentier des Lapins, 
La Panne, Belgium. 
July 81. ‘ 


! Hubble, M., and Tolman, R. O., Astrophys. J., 88, 308 (1035). 


The Forbidden "P-D, Line of O III in the 
Nebular Spectrum of Nova Herculis 1934 
ALTHOUGH the two well-known lines of [O TT] 
A = 5007 A. @P,—*D,) and à = 4959 A. (?P,—1D,) 
are the spiel T romiment features in the (laine of 
planetary neb and nove at the nebular stage, the 
third Ime of the triplet, corresponding to the *P,— 1, 
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transition, for which.the calculated wave-length is 
À = 4931-8 A., bas not been generally observed. 
Recently, however, Bowen and Wyse! attributed to 
the *P,— WD, transition the faint line which 
observed in the spectra of the nebula N.G.0. 7027 
and N.G.0. 6572. 

In the nebular spectrum of Nova Herculis 1934, 
we have also observed, in 1985 and 19386, a rather 
faint but well-defined radiation à = 4932 A.%, but 
could not find to what it could be attributed. 
Measurements of our fourteen best platee give the 


wave-length 
à = 4982-2 + 0-6 A., 


which well -with the icted wave-length 
for the third [O OI] line. This line has been observed 
neither by Beer nor by. Adams and Joy; but in 
MoLaughlin’s table? concerning the nebular spectrum 
of Nova Herculis we find a faint radiation à = 4982-5 
without identification. 

Though the intensity of the two lines 4 = 5007 
and à = 4059 A. has much decreased since 1986, the 
line à — 4932 A. is found again in some plates taken 
at the Obeervatory of Lyons during the year 1988. 
It is perhaps: not impossible that the *P,—1D, line 
is now blended with the faint lime ìà = 4938 A. of 
NV (@D—7F); but this line was certainly not 
present at the mning of the nebular stage. Thus 
the attribution of the line A = 4932 A. to the for- 
bidden transition of O IT seems to be not doubtful. 

We shall naturally expect to find the same line 
in nebular of other novw. On August 8 
and 13, 1918, Wyse‘ observed a famt unidentified 
radiation at à = 4988-3 and A = 4982-4 A., in the 
nebular spectrum of Nova Aquilæ 1918. 

According to Condon‘, the transition probability 
for the *?P,— 14D, transition has theoretically a zero 
value, but in a recent paper Pasternak* gives a small 
but non-zero . The transition probsbilities 


calculated by Pasternak are indeed : 
*P,—iD, 0:016 sec} 
> *P,— ID, 0-0055 


Roughly speaking, the *P,—-4D, transition should be 
four thousand times leas probable than the *P,—1D, 
transition. It is impossible to gay, without any 
photometric measurements, whether the observed 
Intensity ratio is or is not in t with the 
predicted value. It seems, however, dificult to admit 


that the observed line à = 4982 A. is four thousand - 


times leas intense than the lime A = 4959 A. The 


3P, —1D, and °P, ,— 1D, transitions are due to mag- 
netic dipole radiation, and, to Pasternak, 
the bility transitions should accurate in 


abeolute value to within 25 per cent; an the oon- 
trary, the *P,—‘D, transition ia due to electric 
M pole radiation and the corresponding prob- 
ility transition should be good only to within a 
factor of two. 
P J. DUFAY. 


M. Broos. 
Observatoire de Lyon. 
August 8. 


t Public. Asire. Seo. Pacific, EL, 345 (1988). 

t g. Ashrephys., 12, 36 (1936). 

* Pubiic. Obe. Miakigan, 6, 301 (1936). 

+ Lick Ote. Publis., 14, Part 3, 207 and 206 (1980). 
+ Astrophye. J., 79, 217 (1934). 

Pubie. Astro. Sec. Pecific, 1, 100 (1930). 
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Influence of Temperature on the Pressure 
Broadening of Spectral Lines 

Ix a former note! we reported the resulta of our 
researches on the influence of on the 
broadening of the mercury absorption line 2537 A. 
caused by helium at constant concentration of both 
gases. No changes of the line width exceeding the 
limita of experimental errors were, obeerved. Now 
we have investigated with the same experimental 
arrangement the broadening of this lipe caused by 
admixture of argon. The constant concentration of 
mercury was about 6 x 1014 atoms per o.c. and that 
of argon 1-4 x 10°* atoms per c.c. 

Nearly all absorption spectra obtained show 4 


‘slight morease of the area limited by the line contour, 


that is, an morease of the width of the broadened 
line with the temperature. The increase of area due 
to the change from 420° K. to 1800° K. 
was found not to exceed 10 per cent (for different 
plates this e eoi varies fam — 2:3 per cent to 10 
cent, the mean value being 3:6 per cent). This 
experimental increase does not reach the values calcu- 
lated on the basis of theories of Lorents? (36 
cent) or even of Weisskopf* (18 per cent). Aleo, 
as is well known‘', the asymmetrical intensity 
distribution within the mercury line 2587 A., 
broadened by argon, does not agree with the dispersion 
distribution given by the above-mentioned theories. 

We have observed also another temperature 
effect, namely, the diminution of asymmetry of the 
line at higher temperature. Although the temper- 
ature influence seems really to exist in this éase, both 
these effects are too small for the exact quantita- 
tive investigation with our present experimental 
arrangementa. 

It should be mentioned that besides the paper of 
Orthmann (quoted in our first note) whose results 
agreed with the Lorentz theory, the same problem 
has been tally investigated also by Hult. 
The temperature effect on the pressure Oa nE 
of the potassium resonance line by nitrogen fo 
by the latter amounte to 1680 per cent of that pre- 
dicted by Lorentz’s theory and 2790 per cent of that 
predicted by the Weisskopf's theory. Thus these 
resulta show even more pronounced discrepancy with 
the collision damping ries than ours, although 
their deviation is ini the opposite direction to that 
found by us. 

H. Hornopmiczy. 


2nd Physical Institute, A. JABŁOŃSKI. 
Stefan Batory University, - 
Wilno. 
Aug. 18. 
i Horodniexy, FL, and Jablorteki, A., Karore, 148, 1128 (19038). 


t Lorents, F. A, Pro. Roy. Acad. Amsterdam, 8, 501 (1006). 


Effect of an Excitation Energy on the 5 Heat 
of Liquid Helium II and its Relation to Exchange 
Effect in a Non-Ideal Bose-Einstein Gas 


Ir has been that, for the explanation 
of the abnormal pro ie of liquid helium II, a 
division of the mo into molecules ‘at rest’ and 
‘moving’ ones is an essential features’. The free 
path for collision between molecules of different. 


systems should be very large. 
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London‘ has directed attention to the fact that 
an ideal Bose-Einstein gas shows a transition. point, 
which lies at 3:15° K. for a gas of a density and 
a molecular weight of liquid helium. Moreover, below 
this transition -point the gas allows also a division 


of the molecules in those in the lowest 

energy state, and others havittg a kinetio energy 
However, it can scarcely be expected that the 

velocity distribftrtion of the moving particles in liquid 


helium can be identified with that of an ideal Bose- 
Einstein gas, so that it is not surprising that the 
specific heat of such an ideal gast does not agree 
with that of liquid helium. The specific heat should 
increase T*/*, whereas experimenta show an increase 
with, at least, T°." 

This difficulty can be eliminated by the assumption 
of an ‘excitation-energy’, which must be added to a 
condensed particle before it can participate in the 
velocity distribution of the moving ones. The specific 
heat Increases then nentially pe Pen tah 
tures. In this way a better resentation of the 
anomaly in the specific heat is obtained. 

The existence of such an ‘excitation-energy’ can 
be explamed on similar lines as the disorder energy 
in Frdéhblich’s theory of liquid helium*. On the other 
hand, it may also be derived from the gas model, 
as a consequence of the theory of a non-ideal Boee- 
Einstein gas below ite transition tem 

Here the excitation energy is due to the effect of 
exchange, which gives rise to a different interaction 
when molecules are in the same and when they are 
in different states. This effect leads to important 
corrections In the speciflo heat below the transition 
temperature, a a ee 
game, namely, the ‘condensed’ 

ReGen) dona it wai 
Physica. 


Van der Waals Laboratorium, 
Amsterdam. 
July 31. 


1 Allen, J. F., and Jones, H., Narunn, 141, 243 (1983). 

* Micheds, A., Bil, A., and de Boer, J., Phgovca, b, 121 (1938). 
* Tera, L., Natures, 141, 913 (1088). 

‘London, F., NATURIS, 141, 643 (1688), 

* Keoesom, E. and Kosom, A. P., Phpewe, 2, 557 (1085). 


aoe Physics, 4, 630 (1037). 


Specific Heat of a Substance showing Spontaneous 
Electric Polarization 

Various authors! have in the 
heat of Rochelle salt, the best-known example of 
substances showing ntaneous electric polarization, 
but the results obtamed so far have been somewhat 
contradictory. In some of the i te a samall 
anomaly at the Curie point (the upper limit of the 
Rochelle electric temperature region) was observed. 
Very little is, however, known about any thermal 
teei she.lower Iii: of tho Rochells-alostac 
region. This temperature has sometimes been called 
the ‘lower Curie point’, and it has been suggested* 
that it should be marked by an anomaly in the 
specific heat. : 

We have now determined the specific heat of 
potassium dihydrogen phosphate which shows Rochelle 
electricity in the temperature region between 75° and 
122° K*. The result of this investigation is given in 
the accompanying graph. It is evident from our 
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measurements that there is no trace of any anomaly 
at the ‘lower Curie point’. This means probably that 
of spontaneous electrio 
Eina to lower temperatures is due to 

-in’ of the dipoles; that is, their inability 
orientate themselves below a certain temperature 
owing to lack of thermal motion in the lattice. It 
seems, therefore, misleading to describe this tem- 
perature as a ‘lower Curie point’. 





a0 
° Temperature (K.) 
A strong anomaly was obeerved at the Curie point 


(122° K.). Owing to the very gradual rise of the 
co heat at the onset of this anomaly, an accurate 
evaluation of ita energy content seems difficult. While 


these e ta were in measurements of 
the 8 heat at the Curie point were reported by 
Bantle and Scherrer‘ and Stephenson and Hooley’. 


Whereas our values in this temperature region agree 
well with the results of the latter authors, thoy differ 
considerably from those of Bantle and Scherrer. 
These authors observe the anomaly at 114° K. and 
give much higher values for the specific heat. 

A. fall report of our experiments will be published 
elsewhere. 
J. MANDELSBONHN. 
K. MENDHLSSOBN. 


Clarendon Laboratory, 
Oxford. 
August 18 
eisai PNR hot, Paw, Ber oS). 138), 
Gea, ar, Soe UE Seatac 


s Sespbenscn and Hooley, Phys. Res., 8, 121 (1930). 


A Particular Mode of Fission of the Uranium 
Nucleus 
As has been by one of ust, uranium fission 
roducta can be collected by the recoil method many 
ours after the end of the irradiation of uranium 
by slow neutrons. This phenomenon can be explained 
in the simplest way by the assumption that one or 
more of the fission ucts are radioactive gases, 
of more or leæ long life and coming somewhere in the 
middle of the 6-tranamutation chain. To test this 
assumption we have performed the following experi- 
menta. 
About 20 gm. of sodium Placed in 
tabe between two cotton-wool plugs was 
iradiatód by slow neutrons from @ radio-thorium 


` 
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plus beryllium source equivalent to about 400 milli- 
curies radon plus berylhum during seventeen days. 
One hour forty minutes after the irradiation had been 
interrupted, the glass tube with sodium pyrouranate 
was connected to a water pump and a stream of pure 
air (radon-free) was passed through it during 50 
minutes to remove any radium emanation and the 
gaseous products of fission, which might have bean 
accumulated in the uranium. Then a glass tube 
with pure silica-gel cooled to the temperature — 110°C. 
was placed between the tube with pyrouranate and 
the water pump and ẹ& stream of pure air was passed 
through the system for four hours. The silica-gel 
was then treated by hot dilute (1:5) hydrochloric 
acid to which some barium, strontium and lanthanum 
salta were added. The solution was filtered under 
suction and a complete chemical separation of 
lanthanum, barium and strontium was performed. 
The lanthanum, barium and strontium precipitates 
‘wore found to bequdioactiveand showed the fo owing 
half-life periods: La + K, T ~ 80m., T ~ 9h. 80m., 
and T ~45h.; Sr, T ~ 20m., T ~ Th. 80m. and 
one isotope of much longer period ; and Ba, T ~ 10h. 
and T ~ 50h. 

To find out whether the gaseous radio-elements are 
in the middle or at the beginning of the tranamutation 
chain, we have separated the fission products of 
uranium from uranium oxide irradiated for 86 hours 
by slow neutrons from a cyalotron. The inten- 
sity of the neutron beam was equivalent to about 
80 curies of radon plus beryllium. We were able to 
collect, from the walla of the veesel in which that 
ee was contained, the products of trans- 
ormation of the gaseous radio-elemanta. 

These two experimenta show definitely that there 
exist two new flasion processes of uranium under 
by alow neutrons, with radioactive 
isotopes of ton and xenon as intermediary 
producta of the ion, coming in the middle of the 
transmutation chain’. 

Further experiments will be made in order to 
estimate the half-life period of these new radio- 
active isotopes of krypton and xenon and to search 
for the beginning of these transmutation chains, 


W. Q. Csnorrm. 


M. A. PABSWIK-CHLOPIN. 
N. F. WoLrxovyv. 


Radium Institute of the - 
Academy of Science of the U.S.S.R., 





July 21. 


Wolkoy, N. F., C.R. Acad. Sot. URSS. (tn the prem). 
* Hahn, O., und Siram mann, P., Netorvies., 87, 80 (L039); Atom 
ra EL, Bekker, O, und Meyn, F. A, Narvee, 14, 5146 


Comparison of Resistances of Four Terminal 
Resistors 

Tua only precise method given in the standard 
text-books for the compari of the resistances of 
four terminal resistors is the Kelvin double bridge, 
and it appears to be the only one used for this pur- 
poses. The method deecribed below is at loast as 
precise and should, in my opinion, be as well known. 

The circuit is shown in the accompanying figure, 
in which R and X are the standard and unknown 
resistances respectively ; a is a fixed resistance, con- 
veniently one of the ratio arms of a standard bridge 
and b is the variable arm of the bridge. 
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With the switch on contact 1 a balance is obtained 
and a cecond balance with the switch on contact 2. 
If the values of b for the balances are b and b’ 


~ 


a ios © 





respectively and r is the resistance between the inner 
potential inals, we may write: 


Rb = aX +17) and b(R +r) = X.a. 


Hence 
Raat’), 
xX ™ pib + a) 


This method has the following advantages over the 
double bridge, (1) leas apparatus is required, (2) the 
effective sensitivity of the galvanometer is greater, 
and (3) no 


A peel at balance, through two 
of the four potential terminals, 
ABRVON GLYNNE. 


anchester, 
August 4. 


ARER of Technology, 


Inactivation of Diethylstilbæstrol in the Organism 
Ix previous reports! it has been demonstrated that 
the sex hormones (castrone, progesterone) are rapidly 
rendered inactive in the organism. If @ rat is injected 
with 1,000 1.0. ostrone no more than l-2 per cent 
of this substance can be recovered from the organism 
by organic solventa after a period of forty-eight 
hours. In’ contradistinction to this, the hormone 
esters (astronebenzoate, œstradiolbenzoste) are very 
largely recovered. These findings have been corrobor- 
ated by Laqueur’, who was able to demonstrate 
at the same time that the hormone esters remained 
deposited at the site of injection. They do not un 
alow decomposition in the blood, but are slowly 
absorbed fram the site of injection. 

We proceeded to investigate the behaviour of 
4:4’-dihydroxy a-B-diethylstilbene (diethylstilbms- 
trol) which was described by Dodde, Golberg, 
Lawson and Robinson in 19888. The authors, in a 
most instructive descriptive sketch, demonstrated 
the resemblance between these cestrogenic substances 
and cstradiol. Hence we compared the inactivation of 
stilbæstrol with that of metradiolbenzoate and some 
other catrogens. 

Infantile rats were injected with 1,000 xu. of 
estrogenic substance dissolved in 0-1 o.o. of ail. 
After forty-eight hours the animals were killed and 
an attempt was made to recover the mstrogenic 
hormone from the whole body of the animal by 
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my method', especially devised for this purpose. 
The hormone yield is seen in Table 1. 


” 


TABLI l 
Ratrogenics substance In the body Tn the exereta 
(hetrone a 1-8 per oent Q per cent 
se RO is on Not examtnod 
CSetradioIbenxsomte :. 1. n 1 per cent 
ral ETI penar” T a» n»n n 
Salbæstrol g5 r p+ 25 7 p 


These experintonts show that roughly 50 per cant 
of stilb@etrol can be recovered and that, in this 


respect, it resembles the hormone esters. It differs 
from those substances, however, ın that half the 
amount is eliminated m the excreta. 

We further investigated the question whether the 
slow decomposition in the organism is due to storage 
at the site of injection, or whether the substances are 
subject to slow decomposition during their circulation 
in the body. We injected stilbwstrol and other 

io substances (1,000 1.0. in 0-1 c.c. of on) 
into the hind-leg of infantile rata, killing the animals 
after forty-eight hours, and extracted separately the 
anterior and posterior half (without viscera). The 
result wás that stulbcstrol was exclusively found in 
that part which contained the site of injectaon 
(Table 2). 


TABLA £. 
Giatrogents sabstanos Antermor half Posterior halt 
CSatradiotibenroate 0 40 per cent 
(Satrons oeiy] other 0 70 aý 
Std beestrol 0 n: are 


The experimenta iad tothe fo llowing conclusions : 

' (1) In contrast to œstrone, stilbœstrol is only 
rendered inactive in the organigm to a amall extent, 
resembling, in this respect, the hormone esters. 

(2) Similarly to the hormone esters, stilbcestrol 
remains deposited at the site of injection for a con- 
siderable time (depot formation) and from there it is 
slowly absorbed. 

(3) Stilbcestrol ia distinguished from the hormone 
esters by the fact that large amounts are eliminated 
in the excreta, particularly in the urine. 

While after absorption the hormone esters are 
rapidly rendered inactive in the organism, this is not 
tbe case with stilbcestrol. In the excreta large amounta 
of the active substance are found. The fact that the 
organism is unable to inactivate considerable amounts 
of stilbostrol probably helps to explain its eventual 
pecan activity (compared with œstrone) particularly 

if large doses are used. 


BERNHARD ZONDEK. 
FELIX SuULMAN. 
Laboratory of the Gynaecological- 
Obstetrical Department, 


Rothachild-Hadassah University Hospital, 
futures August 19. 

Lance, 987 948 Seend. 
Katuxa, 148, a on Cobo), Arch, Physiel., 79, 
it ne , X. cpa hai J. Obal. and Gyn, 3. 
d Ba aoe L, Lawson, W., (ae Robinson, R., NATURE, 


» Brooke, J., IR. 641 (1038). 


1 ondek, 
133 as 


Estimation and Occurrence of Keto-Acids in 
- Green Plants 


PTERA to the present conception the keto- 
acids a central position in the synthesis of 
_ amino-aci lee ee e 

to the ‘fundamental keto-acida’, namely, oacetic 
acid and keto-glutaric acid, aince the amino group 
. of aspartic and glutamic acids formed from them is 
transferred to other keto acids. In green planta, 
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however, keto-acids other than oxaloacetic acid— 
the presence of which in the growing legumes has 
recently been demonstrated in this leboratory'— 
have hitherto not been found, evidently due to ae 
absence of suitable methods. 

Lately we have developed the following an 
for the determination of keto-acids in plants. 

Caustic soda solution and fine quartz sand are 
added to plant material’. The mass is crushed in & 
mortar and 2-4-dinitrophenylhydrazine solution, 
strongly acidified with hydrochloric acid, is added to’ 
it. The mixture, the pH of which is leas than l, 
is allowed to stand for one hour at room temperature, 
whereupon anhydrous sodium sulphate 1s added until 
the mass is dry. The maas is extracted with ether 
in the Soxhlet apparatus. The ether solution, which 
contains the dinitrophenylhydrazones formed, is 
shaken with sodium carbonate solution. The solution 
is then made acid with hydrochloric acid and the 
hydrazones are again precipitated from it by allowing 
the solution to stand for three days in the ice-box. 
The precipitate is separated, dissolved in alcohol and 
hydrated according to Tafel! but at near to 0° C. with 
sodium must be added in small 
quantities to the reaction solution. Thereby the 
hydrazones are decomposed so that the keto-acids 
form the corresponding amino-acids as a reduction 
product. Aloohol is distulled away in vacuo and the 
rest is dissolved in water. The amino-acids formed 
are determined in the solution. By means of the 
method in ita present form, 80—90 per cent of the 
keto-acide are found. 

In the above manner we have succeeded in finding 
and determining oxaloacetic acid, keto-glutaric acid 
and pyruvic acid in growing peas and red clover. 
For instance, in an t with red clover there 
were found 42 y keto-glutario acid, 18 y oxaloacetic 
acid and 12 y pyruvic acid per one gram of fresh 
material. Investigations are being continued also 
with non-legumes. The method is applicable also to 
the determination of keto-acids in animal material 
and micro-o 

A detailed account of the experiments will bé given 
in the Biochemical Journal. 

Antruni I. VIRTANEN. 

Biochemical Institute, <A. A. ARADO. 

Helsinki. August 16. HEmEI SUOMALAINEN. 


t Virtanen and Arhimo, NATURH, 144, 36 (19389). ° 
* Tafel, Bor. dewisoch., ahem. Ges., 19, 1024 (1888). 


Effect of Ethylene on Mangifera indica 
Tse variations in the chemical changes of the 
irable substrate accompanying the process of 
frut development and ripening of the drfferent 


’ varieties of the tropical frut Mangifera indica were 


investigated with the view of finding out the nature 


` and the response of the substrate to the diferent 


methods of storage. Such investigations would pro- 
vide helpful information for devising methods of 
storage of this delicate and easily perishable fruit. 
Aocoordingly, investigations as to the changes in the 
respirable substrate under the different conditions 
of storage were planned and carried out, first at a 
lower tem ture of 8-12° C., secondly in ordinary 
room itions of 28—82° C., and thirdly the effect 
was examined of different concentrations of ethylene 
arg as a means of artificial ripening. 
ng ap ce of ethylene gas is detected in develop- 
angifera indica by stunted growth of pea 
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seedimgs in an cosine spor produced by ripening 
mangoes. The effect of ethylene on pears by Han- 
sen! !, on lemons by Denny’, on bananas by Wolfe‘, 
and on tomatoes by Work’ has been studied; but 
‘the chemical brought abont in the metabolites 
of the fruit have not yet been clearly understood. 
Hansen and collaborators have found the effect of 
ethylene on pears to be more marked at a oertain 
period of the maturity of the fruit and found that 
_ the rate of respiration, the rate of starch hydro- 

lysis and the concentration of the total and 
reducing sugars inareased. 

In Mangifera indioa we found that the effect of 
ethylene ıs more marked in the pre-climacterio phase of 
the fruit, and im the poet-climacteric phase the effect 
is not pronounced. This effect is marked by & very 
rapid mecrease in the respiration rate, by strong 
hydrolysis of starch and increase in total and reducing 
sugars and decrease in titratable acidity and alcohol 
unaoluble residue. . ; 

Some of the resulta showing the amount of respirable 
substrate obtained at the end of a period of nme 
days experiment from various samples of different 
treatments (calculated on the basis of original sub- 
strate concentration as 100) are given in the accam- 

panying table : ` 


At the end of a period of 0 days 





In told storage the trend of chemical changes is 
in the same direction, but the process is appreciably 
slowed down. The iration rate moreases markedly 
in ethylene treated it. The vitamin C content 
decreases as the fruit ripens and it decreases also m 
sto . The effect of ethylene on vitamin content 
is not yet clear and work on other tropical fruits 
is in progres. The effect of ethylene seems therefore 
to be of a respiratory nature. It initiates a chain 
of chemical reactions in the available substrate of 
the frut, and the effect of ethylene reaction is m 
turn dependent on the nature of the substrate pro- 
vided according to the stage of the maturity of the 
fruit. 

Detailed results of these investigations are in course 


of publication in the Transactions of the Bose Research. 


Institute. 
B. K. Kan. 


EH. N. BANERJEE. 


Bose Research Institute, 
Calcutta. 
July 18. 


1 Hansen, D., Plant Phial , 14, 145 (1939). 

t Hane, E., and Henery, H., Plant PAyoiol., 18, 441 (1937). 
* Denny, F. B, Bat. Oax., 77, 328 (1924). z 
4 Wolfe, H., Bot. Ges., 98, 337 (1931). 

4 Work, P., Sclence, S6, 61 (1928). 
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Neural Mechanism of Sexual Behaviour in the 
Female Cat 


Fexare cate in spontaneous or induced catrus 
display a characteristic behaviour which may be 
divided into : (1) courtship activities (playful rolling, 
rubbing, callmg, crouching with pelvis raised, and 
‘treading’), and (2) the after-reaction (vigorous or 
frantic rolling, rubbing, squirming, and licking).} 
Bard! has shown that exturpation of the neocortex 
does not change the specific pattern of the sexual 
response. It was my aim to determine if this peculiar 
performance of the female cat during ‘heat’ is con- 
ditioned by the activity of an encephalc ‘sexual 
centre’ or if some typical components of the complex 
behaviour could be elicited from the spinal cord 
after transection of the brain stem below the medulla. 

It is self-evident that, among the reactions 
mentioned above, only those the accomplishment 
of which is not dependent on the integrating 
mechanism of standing and equilibrium are suitable 
for this kind of experiment. Two reflexes fulfil 
these conditions: raising of the pelvis, and ‘tread- 
ing’. ‘Treading consists in a rhythmic alow or rapid 
marching movement of the hind legs with flexion 
of the thigh and knee and dorsal flexion of the foot, 
as soldiers mark time. This is obtained by gentle 
tapping of the perineum. Durmg the course of the 
investigation another reflex apparently characteristic 
of ‘heat’ was observed : when the permeum is tapped 
on one side the tail is swept towards the other and 
maintained there until the stimulus ceases, uncover- 
ing the whole perineum. This is the natural attitude 
of the female cat in cstrus when approached by a 
male. These three reflexes were used as teste for 
‘heat’ in the spinal cata. 

The investigation was carried out on thirteen cata, 
eight of which were normal, in the beginning or 
towards the middle of their breeding season. Five 
were ovariectomized during the breeding season 
and studied towards the end or after the same. In 
all the spinal cord was transected at the level of 
the first cervical segment, artificial respiration 
applied, and the cat kept warm on a heating pad. 
From three to six hours after the transection, when 
the spinal shock had subsided, the sexual reflexes 
were tested on the animal held m crouching position, 
hindlegs flexed, chest touching the table. Of the 
eight normal cate, all but one showed a complete 
positive response to tapping of the ineum. 
Vagi amears and the condition of the ovaries’ 
indicated œstrus, pro-cestrus or metostrus. The one 
negative result was obtamed on an old female with 
ancstrus smear and amooth ovaries. She showed 
as the only response an elevation of the pelvis. Of 
the five animals ovariectomized three months - 
viously, three were not injected with E E 
Their response was negative as regards treading and 
tail movements. Two of them showed some raising 
of the pelvis. When tested before the transection 
no response whatever could be elicited. The other 
two ovariectomized animals were mjected twice 
during six days with 1 mgm. œstradıol (Schering 
Progynon B 1988); when they exhibited ical 
sexual behaviour the transection was made. Reflexes 
gumilar to those obtained from the normal cate on 
heat were obtained from them. 

These experiments demonstrate that some oom- . 
ponents at least of the sexual behaviour are short 
aro reflexes, comparable to the scratch-reflex, which 
can be elicited independently of the higher centres, ° 
but the-oocurrence of which depends strictly on 
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hormonal conditions. It seems, therefore, that the 
existence of a hypothetical ‘sexual cantre’* should 
be accepted with caution, and then not so much 
as a pace-maker under the influence of which 
unspecific activities of the spinal cord are transformed 
into specific sexual reactions, than as a mechanism 
oo-ordinating certain independent activities pre- 
‘existing at different levels of the- brain stem. 
Dempsey and "Rioch’s* failure to obtain sexual 
reflexes from decerebrate cata may be explained 
by the extensor rigidity which follows the mesen- 
cephalic transection, rhythmic reactions (as tread- 
ing) and reflex raising of the pelvis requiring for 
their performance a normal balance of muscle tone. 
J. P. Maza. 


Laboratoire de Pathologie Générale, 
Université, Bruxelles. 


August 11. 
Rø., iki ; Amer. J. Physiol., 4 
arti , Payor, al, (1034) ; ye 116, 


* Dempsey, H. W., and Rioch, D. MoK., J. Neurophysiol, 2, 9 (1930). 


Abnormal Mitosis in Tobacco Plants Forming 
Hereditary Tumours 
ToBACO0O ies hybrids Nicotiana glauca (n= 12) 
x N. Lang + (n= 9), N, paniculata (nm 12) x 
N. Langsdorfii, N. suaveolens (n=16) x N. Langs- 
dorfis, eto., formed hereditary tumours! all over 
the plants when they were as old as 4-7 months. 
Each plant of the am eee N. glauca x N. 
roe (=N. V +; n=?2l) also formed 
hereditary tumours at about the same age. In 
for the cause or causes of tumour forma- 
tion’ I also examined the frequency of the abnormal 
mitosis in longitudinal] sections of root tipe of old 
N. Vavilov plants. I counted normal late anaphases 
and late anaphases with chromatin bridges and 
obtained the following in studying 752 cells 
of five different planta which formed hereditary 
tumours: 21-4, 12-2, 10°7, 8 and 4:2 per cent 
anaphases with at least one chromatin bridge. 
‘264 anaphases of the maternal plant N. glauca and 
232 anaphases of the paternal plant N. Longedor fis 
were also studied. No chromatin bridge was found 
in these anaphases. 





ANAPHASBS WITH OHROMATIN BHIDGAS 
FOUND IN THM AMPHIDIPLOID N. glauca- 
PLANTS THAT FORMED 


Abnormal mitosis, and in particular the formation 
of chromatin bridges, found m the amphidiploid 
N. Vavilov does not seem to be due to ita polyploid 
nature, because in studying 72 anaphases of the auto- 
tetraploid N. glasoa no chromatin bridges were found. 

The procedure of mitosis in the amphidiploid 
N. rustios (n=24) x N. glauca (=N. rugla; n=36) 
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was also studied. (This amphidiploid does not form 
hereditary tumours.) In studying 116 late anaphases 
of one plant of this amphidiploid I found in four 
of them chromatin bridges, that is, in 3-4 per cent 
of the cells. This is a somewhat lower percentage 
than (though very close to) the smallest one found 
in the fifth tumour-forming plant; but still high 
enough when compared with that of the normal 
species (0 per cent). Tumour-fo lanta, however, 
have on the average a considerably er percentage 
of abnormal mitosis. Chromatin bridges represent 
bicentric chromosomes, resulting, most probably, 
from exchange of parts between non-homologous 
chromosomes. 

A causal interpretation of tumour formation in the 
light of these studies can be advanced in the following 
way. Daughter cells resulting from cells with 
abnormal mitosis in general and from such with 
chromatin bridges in particular should have abnormal 
genetic constitutions. Although such cells may have 
a lower rate df cell division, their number should be 
gradually increased, because the process is irreversible, 
so that the older the plant is the greater ate 
of célls with abnormal genetico constitution it shou 
have. When the percentage of the cells with abnormal 
genetic constitution is considerably moreased, deter- 
mination and differentiation proceases become a&b- 
normal, 80 that the plants form tumours (meristematic 
and perenchymatic tissues) instead of normally 
differentiated shoota and organs. The formation of 
abnormal shoots (‘bud mutations’) m about 12-18 per 
cent of the planta in some lines of N. Vavilovis 18 
also conditioned by abnormal mitosis. 

DontroHo Kosrorr. 


Institute of Genetics, 
Academy of Sciences of the U.8.8.R. 
Moscow 


1 Kostoff, D., Zentralbl. Bakter (LI) 81, 244-260 (1080). 

' Kostof, D., Geneiica, 17, 867-376 (1935). 

* Kostoff, D., J. Genai., 87, 120-200 (1038). 

t Kostoff, D., Pretoplarms, 80, 410-456 (1093). 

* Kostoff, D, Proc. Indian Acad. Sci, 8, 11-44 (1938, o 


A ‘Safe’ Fluid for Museum Use 


THe general practice of using ethyl alcohol as a 
preservative fluid for museum specimens has several 
disadvantages. At the present time when we are 
faced with the possibility of high explosives and 

bombs ing museums, the inflam- 
mability of alcohol naturally causes much concern 
to the staff of such institutions. Ten years ago’ I 
directed attention to a preservative fluid, first used 
by W. Pampel', for storing specimens of insects for 
several years with the tissues soft and in good 
condition for t diasection. I gave this 
medium the name of ‘Pampel' fluid’ and ita com- 
position is a3 follows: 


Giactal acetic acid 4 parts 
Distilled water 30 parta 
Formaldehyde  .. ; i ; 6 parts 
95 per cent aleohol gi eh .. 18 parts 


For several years past I have abandoned the use of 
aloohol for p insecte and many other 
arthropods in favour of Pampel’s fluid. This fluid 


is in every way superior to ethyl alochol, being 


cheaper, does not need replacement so often and 
does not cause undue hardening, besides preserving 
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the tiasuea in a better condition. It 18, furthermore, 
non-inflammable. 

I have advocated its use to a number of roologista 
and others, and may add that one recent biological 
expedition preserved almost all ita specimens in 
Pampel’s uid with complete succeas. It has the 
drawback that in the case of vertebrates, echino- 
derms and many of the higher crustaceans, the 
acetic acid naturally acta upon the calcareous 
skeleton ; but for the vast majority of invertebrate 
animals this disadvantage does not arise. I recom- 
mend that a beginning be made in the use of this 
fluid with as little delay as possible. Many aloohol- 
preserved specimens can be transferred into it and 
it can be adopted for new specimens that it is desired 
to preserve. It should, at least, be given an adequate 
trial for a few years. 


A. D. bos. 
Zoological Laboratory, 
Carabridge. 
Sept. 18. 


! Bull, Entom., Res , 90, 160 (1929). 
’ Z. wim. Zoo., 108, 290 (1914). 
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The Ancestors of the Eutheria 


Is a short article on the ancestors of the Eutheria, 
published in Natur of September 16, p. 528, Dr. 
Abbie lays considerable streas on a novel interpreta- 
tion of the p hylogenetic history of the corpus cal- 
logum of the brain. Dismissing the generally accepted 
in tion, based on the classical studies of the 
late Grafton Elliot Smith. he states “Sit has been 
oe ee ee a 
appeared in quite a different manner”. For his 
evidence Dr. Abbie relies on certain topographical 
observations which he has published in the Journal 
of Oomparative Nourology (70, 9; 1939). Whether 
Dr. Abbie’s interpretation is correct or not, it should 
be pointed out that his evidence appears moonclusive 
to several other comparative neurologists. Indeed, 
in & forthooming paper by Prof. F. Goldby, to be 
published in the Journal of Anatomy, Dr. Abbue’s 


-views on the evolution of the corpus callosum are 


subjected to serious criticiam. 
W. E. Lz Gros CLARK. 
Dept. of Human Anatomy, 
University Museum, 
Oxford. 


Points from Foregoing Letters 


E. Schrodinger directa attention to the fast that 
in an expanding universe (a) the diameters of the 
nebuls, (b) their intrinsic luminosities, may quite 
reasonably be assumed to depend on the state of 
expension. If it is true that their observed lummosities 
decrease with in ing distance a little too slowly 
even for the non-recessional explanation of the red- 
shift, then the receasional one has to be preferred 
anyhow. For though the discrepancy here becomes 
greater, & plausible assumption as regards (b) will 
easily remove it. 

The forbidden *P,—1D, line of O ITI, the transi- 
tion probability of which has a small but non-zero 
value,ehas been recently 1dentifled in the spectra of 
two nebula. J. Dufay and Miss M. Bloch attribute 
to this transition the rather faint but well defined 
radiation à = 4982-2 A. which they have observed 
in the nebular spectrum of Nova Herculis, 


H. Horodnicsy and A._Jabloriski find that the 
influence of temperature on the width of the mercury 
absorption line 2537 A. broadened by argon is 
smaller than that predicted by the theories of 
Lorentz and Weisskopf. However, a small temper- 
ature effect seams to exist ; increase of temperature 
causes a alight increase of the width and diminution 
of the asymmetry of the line. 

J. and K, Mendelssohn have measured the specific 
heat of potassium dihydrogen phosphate between 
40° and 180° K. No anomaly occurs at the so-called 
‘lower Curie point’, and it is concluded that at this 
temperature the mobility of the dipoles freezes-in. 
A strong anomaly occurs st the upper Curie point. 

Two sets of experiments on the disintegration of 
uranium by slow neutrons have been carried out by 
W. G. Ohlopin, M. A. Passwik-Chlopin and N. F. 
Wolkov. In one set, a uranium salt was exposed to 
alow neutrons for seventeen days, and the producta 
separated by chemical means; in the other, the 

was 36 hours and the products of trans- 
formation of the radio-elementa were col- 
lected from the walls of the reaction vessel, It is 


~ 


claimed that radioactive isotopes of krypton and 
xenon are formed as intermediate producta in the 
fasion of uranium by slow neutrons. 


A single bridge method for comparing the reaist- 
ances of two resistors of low ohmic-value is described 
by A. Glynne. Two belances are effected and the 
formula for calculating the ratio of the remstanoes 
is given. 

By experimenting with infantile rats, B. Zondek 
and F. Sulman have shown that stilbœstrol is only 
rendered slightly inactive in the organiam. Thus ıt 
differs from astrone, but resembles the hormone 
esters. Also like the latter, stilbosstrol remains at 
the site of injection for some considerable time and 
is then slowly absorbed. Unlike hormone esters, stil- 
boestrol is eliminated in large quantities in the excreta. 


A. I. Virtanen, A. A. Arhimo and H. Suomalainen 
describe a method for determination of keto-acids in 
planta. The method is based on the formation of 
2-4-dinitrophenylhydrazone and its reduction with 
sodium amalgam in alechol solutioh to amino-acids 
corresponding to the keto-acids. In this way keto- 
glutaric acid, oxaloacetio acid and pyruvic acid have | 
been determined in planta. 


B. K. Kar and H. N. Banerjee have found that 
the effect of different concentrations of ethylene gas 


on Mangifera indica is more pronouced in the pre- 


climacteric stagé of the developing fruit than in the 

ic phase. The effect is seen in the rapid 
increase of the respiration rate, OnE hydrolysis of 
starch, increased concentration of and reducing 
sugars and decrease in titratable acidity and alcohol- 
insoluble residue. The action of ethylene seems to be 
of a respiratory nature, and is dependent upon the 
available substrate, which depends on the stage of 
the maturity of the fruit. 


According to J. P. Maes, sexual babacas can 
still be obtained from the spinal cord of female cata 
in heat when all connexions with encephalic centres , 
have been severed 
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RESEARCH ITEMS 


‘Northern Paiute Bands 


THe Northern Paiute, once occupying parte of 
Nevada, Idaho, Oregon and California, belong to the 
Mono-Paviota dialect of the Plateau Shoshonean 
language. Although almost everyone writing about 
these Indians has testified ‘to the existence of bands 
among them, no one has troubled to ascertain 
systematically their number, names, or territorial’ 
extent. Bo long ago as 1870, the difficulty of dealing 
with the Paiutes was by the authorities 
of the United States as due to the fact that they had 
no tribal organization, but were divided up into 
bands of from 50 to 200, each under the nominal 
leadership of individuals elected by themselves, each 
band acting independently, although they recognized 
that they were linguistically and culturally related, 
and considered themselves as all members of one 
tribe. The basic unity of the Northern Paiute appears 
from the fact that they pictured exact boundaries 
dividing themselves from surrounding tribes, whereas 
interband divisions were often and indefinite. 
Band territories consisted of a relatively productive 
area and ita environs. In spite of some laxness, the 
bands had hae egy possession of certain tracts, 

ñon lakes, streams and hunting grounds. 

other Paiutes obtained food there, it was under- 


stood that they did so as visitors. Claimed lands ' 


seldom overlapped, except where two adjacent bands 
mutusl use of a district. Bands in arid 
areas travelled more, and spent several months each 
year as visitors of their friends living in more 
productive areas. Detailed information concerning 
each one of the twenty-one bands of the Northern 
Paiute has been collected in field work and from the 
hterature by Omer C. Stewart (Univ. California : 
Anthropological Records, 2 : 3, 1939) from which has 
emerged much evidence bearing upon problems of 
traditional migrations and Paiute affinities. 


Protobranchiate Mollusca 


Tue affinities of the Protobranchate Mollusca, 
worked out morphologically by Pelseneer between 
1891 and 1911, have now been’ revised by O. M. 
Yonge (PAu. Trans. Roy. Soe., B, 230, 70-147; 
1939) as the result of a study of living members of 
the group. Yonge admits three families, the Nuculida,” 
Solenomyids and Nuculanidm, the last-named in- 
cluding Thiele’s Malletiids. In his view ‘‘the order 
Protobranchis established by Pelseneer in 1891 is 
valid and . . . represents the one unquestionably 
natural group within the class Lamellibranchia’’. 
Yonge studied the mode of life of members of the 
order at Herdla, Plymouth and Naplas, ioularly 
their manner of progresion, its and 
digestion. The specialization of the foot and its 
muscles for burrowing into a soft substratum indio- 
ates that in this respect they are not primitive, as 
Pelseneer inferred. The etanidia, are nol primarily 
food collectors and sorters, these functions being 
undertaken in most by means of a pair of proboscis- 
like protrusions of the labial palpe, which collect 
organic debris. Typically, the stomach has ciliated 
sorting and chitinous regions, whence food 
” is passed to the digestive diverticula for intracellular 


digestion. Yonge ameerta that the Protobranchia 
have been derived from radula-bearing ancestors, 
but he produces no evidence for this view. ‘The 
Nuculanids differ fram the other two families in 
possessing @ posterior inhalant courrent entering 
through siphons, coupled with a muscular pumping 
movement of the otenidia for respiratory purposes. 
The “Malletiidæ” are Nuculanids which have become 
modified for life on soft mud in the deep sea. Nuculids 
are the most primitive Lameallibranchs. 


Parasitic Cirripedes of the John Murray Expedition 

K. A. Pyefinch has described the Ascothoracica 
(John Murray Expedition, 1933-84. Scientific Re- 
porta, 5, No. 9. British Museum (Natural History) ; 
1939). These parasites have been recorded from a 
number of hosts, but in this collection they are only 
in Zoanthids and all belong to the genus Baocca- 
laureus (Broch). Of these, three are new species and 
one is the Bacealaureus japonious origmally described 
by Broch in 1929. This latter has not previously 
been recorded from the Indian Ocean. As tbe author 
has pointed out previously, the validity of specific 
distinctions within the us is & matter of some 
doubt ; since the complete life-history is as ys 
unknown, what are now regarded as specific dif- 
ferences may merely be due to differences in age of 
the e It is interesting to find 
that A AE pe may themselves harbour parasites. 
In two cases, once in B. japomous and once in B. 
disparcaudatus from the same station, specimens of 
& parasitic isopod were found within the cavities of 
the lateral mantle coils, poasibly male and female. 
A male also occurred attached to the outer surface 
of the mantle lobes of B. verrucosus. These are 
believed to belong to the family Cryptoniscide and 
are probably a new genus and species, to be described 
in & later report. 


Genetics of the Raspberry 


D. Lewis (J. Qen., 38, 367-379 ; 1989) describes 
five new genes in the rasp . These are s, spineless 


shoots; b, shoota without waxy bloom; 2, red 
hypocotyl; g, green leaf; and d, sepaloid 
flowers. The values for genes T, B, X and 


G belonging to one group are TB 28-4, TX 20-0, 
TG 18-2 and BX 386:7.° The fact that homozygous 
hairy planta HH are almost completely suppreased 
suggests that either the constitution HH is inviable 
or that there is a lethal linked to H. The occurrence 
of a large deficiency of receaaives in another strain 
favours the second ion. In accordance with 
Fisher’s theory, the only gene (H) in the raspberry 
which is shown to have higher selective value in the 
heterozygous condition is also the only gene which 
is polymorphic in the wild. 


Triticum sphasrccoccum 


8. ELLIRTON (J. Gen., 38, 807-328 ; 19398) shows 
that Trittowm differs from T. vulgare 
by one recessive gene ə. The cytology of the F, 
shows that there is close homol between the 
chromosomes. The author i that it is 
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improbable that one recessive mutation should show 
such diverse and complex effecta, and therefore 
suggests that there is a deletion in T. sphaerococown. 
The exceptionally high occurrence of speltoid mutants 
in the F, of T. oulgare x T. is accounted. 
for by the tion that the chromosomes which 
carry the speltoid characters are involved in ane of 
the reciprocal translocations which were observed in 
the F. 


Leaf-Spot Disease of Spinach 

Spacu is not subject to many diseases in Great 
Britain but H. H. Glasscock and W. M. Ware 
have recorded a leaf-apotting disease caused by 
the Heterosporwim variabile (Gard. Ohron., 
August 5). The organiam was first described by M. O. 
Cooke in 1877, from material collected m Welshpool, 


but it has not appeared again in Great Britain until ` 
Several 


the present record. are, however, 
mentioned as the cause of leaf-spottmg upon spinach 
in America, and H. variabilis is among them. The 
spots are purplish brown, and have oonidiophores 
in the centre portions ; they are sufficient in number 
and extent to cause a serious disease. Cultures have 


been made of the causal organism, and ite characters - 


ere ee gp rae eee 
scription. 


. A Theory of Mountain-Building 


Aw important development of the suggestion that 
convection currents in the earth’s substratum may 


have been responsible for the-formation of mountain 
systems has been made by David Griggs (Amer. J. 
` Sci., Bept. 1989). The theory proposed is synthesized 
from : (1) the original suggestions of Holmes ; (2) the 
mathematical analyses of Pekeris, Yening Meinesz, 
and Hales; (8) the author's experiments on solid 
flow of rocks; (4) thermal experiments and caloula- 
tions; and (5) a dynamically sumilar model which 
demonstrates the action of cyclic convection currents. 
The structures developed by these currents in the 
model ghow striking resemblances to the orogenio 
structures of the earth. The phases of the convection- 
current oycle correlate with the three dominant 
Pe of the orogenic cycle: geosgynclinal, crustal 
olding, uplift. The hypothesis is attractive becayse 
it seems to satisfy better than any other the three 
fundamental conditions requi of a mountain- 
building mechanism :, (a) provision of an 
compressional force ; (b) local provision of sufficient 
contraction for orogenesia; and (co) explanation of 
the intermittent nature of orogenic processes and 
the threefold character of the mountain-building 
rh In eagle although thermal contraction 

sit ae pe sufficient force, it does not seam 

f providing sufficient shortening of the 

ce to produce the Tertiary mountain systems ; 
moreover, long-distance transmission of compressive 
streas through the crust to provide localized orogeny 
is greatly hindered by the viscous drag of the sub- 
stratum on the over-riding mass. Other forces which 
have bean invoked, such as tidal pull and the pol- 
jiucht, are totally inadequate in magnitude to 
explain orogenic deformations. 


Earthquakes and Crustal Structure near Japan 


Sur Yamacurr has recently conducted an in- 
v eatigation (Bull. Harthg. Res. Inst., Tokyo, 17, Pt. 2 
420-442; 1989) to ascertain in which part of the 
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earth’s crust. near Japan earthquake fooi are most 
frequent. In the kaod of of the Japan trench, 
using the map and bathymetric chart published by 
the Land Survey Department of the Imperial Japanese 
Army and the Hydrographic Office of the Imperial 
Japanese Navy respectively, together with gravity 
anomalies, the crustal structure was determined and 
cheaked by Wadati’s seaamological results. The thick- 
ness of the crust ın western Japan appears to be 50 km. 
and in north-eastern Japan 20 km. The foci of 33 
conspicuous earthquakes that occurred in the 
same Sanriku districts during 1923--88 when the 
lead results were being obtained, were as follows: 
cent in the subcrustal region just beneath 
land, 8 por cent in tho suborastl regio. fast beyond 
the Japan trench and the remainder in the 
layer or near the boundary of the ae layer 
and subcrustal regions on the western side of and 
about the trench. Near the Inland Sea of Japan, 
assuming that at a depth of 30 km. isostatic com- 
pensation is fulfilled, the configuration of the bound- 
ary between the crustal layer and subcrustal region 
was determined using gravity anomalies. It was 
then found that 5 out of 7 conspicuous earthquakes 
between 1928 and 1988 had their foci in the sub- 
marine area where isostatic compensation 18 not 
fulfilled, and 70 per cent of the ‘rather conspicuous’ 
earthquakes, 29 in number, were similarly situated. 


Chemistry of the Coloration in Jupiter's Cloud Forms 


Rourgat Wobr (Mon. Not. Roy. Astro. Soc., 99, 
8; June, 1989) discusses the action of metallic sodium 
on both gaseous and condensed ammonia, and suggesta 
this.as a possible explanation of the whole range of 
colours observed on Jupiter. Wildt gives a description 
of the features of the system sodium-ammonia by 
the use of the phase ‘taken from a paper by 
O. Ruff and J. Zedner (Ber. deutech. chem. Ges., 41, 
1948 ; 1908) and from the date he draws the tenta- 
tive conclusion that the coloration of Jupiter's belts 
may be identified with the brown concentrated solu- 
tian of sodium formed on the ammonia clouds at 

above — 112° ©. The absence of con- 
Po ee understood because 
is planet has a lower temperature than Jupiter. 
The hypothesis does not explain the preferentially 
zonal distribution of the brown shades on Jupiter ; 
specialized assumptions of a meteorological character 
would be necessary in this case. As the equatorial 
plane of the planet is in olose correspondence with 
the orbital plane, strong seasonal variations would 
not exist m the general atmospheric circulation, such 
as aré observed on the earth, and here lies a partial 
explanation of the distribution of Jupiter’s brown 
shades. A difficulty arises about the small blue areas 
on the planet because the dilute blue sohrtions can 
exist only at temperatures higher than — 78° O., and | 
Jupiter is usually credited with an average surface 
of only — 140°C. It is supposed that 
these comparatively rare blue areas are due to the 
anomalous release of internal energy, a view which 
receives corroboration from the fact that they appear 
m nearly all cases during periods of great tive 
activity. A more serious difficulty nts itself 
when an explanation is sought for mechaniam 
ps daar nas aay ho sodium is set free from the sodium 
unds that must have been formed during the 
ss ion of Jupiter and are now probably stored 
in the interior. The author leaves this matter 
undecided for the present. 
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TOWN PLANNING AND URBAN CONCENTRATION 


HE admirable way in which the evacuation plans 
have been carried out in the present emergency 
should not lead us to overlook the importance, when 
the time comes, ‘for considering the re-planning or 
further development of our cities on lines designed 
to minimize such disturbance or upheavals, and the 
problemes which urban concentration presenta in 
civil defence are further reason for attention to this 
question at the first opportunity. The paper in which 
Dr. Thomas Adams discussed some economic aspects 
of urban concentration before Section F (Hoonomice) 
at the Dundee meeting of the British Association 
on the very eve of the evacuation could scarcely 
be surpassed as an analysis of the principles 
involved. 

Dr. Adams pointed out that ooncentration of 
industry, economic activities and population in 
urban centres is essential in order to secure the 
economic benefits to be derived from ascientifle 
progreas, and need not militate against social welfare. 
The advantages of concentration may, however, be 
l by excess or malformation, and in many 
urban centres such excessive concentration has 
caused intolerable co ion of traffic, impaired 
industrial efficiency and overcrowded building de- 
velopment. The most force in causing 
urban concentration is the existence and potentialities 
for development of transport facilities, allied with 
certain favourable qualities in the natural situation, 
and the planning and control of theese facilities are 
essential to prevent excess. 

That New York and London and certain other 
cities have become too unwieldy to perform their 
functions efficiently is probably due to their develop- 
ment being artificially promoted, by political agencies 
and vested interesta, beyond that which could occur 
under the normal play of economic forces. The 
proper way to eliminate exceesive concentration is 
to promote recentralization on sites with competitive 
attractions. Even in regard to vulnerability, Dr. 
Adams does not advocate an excessive attempt to 
restrict artificially the location and distribution of 
industry. He argues that if a city, even of the aize 
of London, as a piece of civic machinery, is perfectly 
designed to perform its functions as an industrial 
and distribution centre, and if the residue is diffused 


into compact neighbourhoods and integrated with 
ita industrial arees 30 as to reduce distances between 
homes and workplaces, the true solution is to oon- 
struct adequate defences or even to face evacuation 
in war time at any cost. 

Dr. Adams argues that the steady flow and free 
movement of street traffic are easential for economic 
efficiency, and urban areas should be planned or re- 
planned to provide the space required. Further, if 
the main transport facilities are properly planned 
and controlled, artificial restriction of the iocation 
and -distribution of industry should scarcely be 
required, and provision of ample space for locomotion 
purposes should simultaneously meet essential re- 
quirements of air space and recreation. Economic 
solutions of these problems largely resolve them- 
selves into questions of transport and land prices. 
The reduction of costa of involves the 
elimination of unnecessary travel, and the reduction 
of land prices the elimmation of values based on 
improper or unhealthy uses of land. 

The need for scientific investigation of the excess 
concentration as @ first step for a national effort 
towards ita control was stressed by Dr. Adama. 
Other research is needed to ascertain the beat methods 
of reducing ‘friction of space’ between producers and 
consumers of goods and services, and between places 
of residence and places of work and recreation. Town 
planning should be based more on the data of the 
economist and leas on the consideration of senti- 
mental values. 

Among the major defects in urban growth, Dr. 
Adams directed attention to the obstruction of the 
movement of street traffic and the absence of space 
for ing traffic, as well as to the overcrowding 
of facilities for passenger traffic and the resultant 
destruction of nervous energy. He also streased the 
overcrowding of population on the land, thusepre- 
venting ` the inhabitants from securing adequate 
light, air and recreation, and the absence of roam 
for the expansion of industrial plante, markets, eto. 
Such evils cannot be remedied effectively by the 
negative proceas of planning control. Dr. Adams 
suggested that the ratio of open space in a town for 
traffic, recreation and space about buildings should 
not be lees than sixty per cent. 


CONFERENCE OF LEATHER CHEMISTS 


SPITE the uncertain conditions which pre- 
_vailed, the Biennial Oonferenoe of Leather 
Trades’ Ohemiste was held in London during August 
28-80. The Conference was by a reception 
of members of the International Society of Leather 
Trades’ Chemists and numerous foreign guests at 
the May Fair Hotel, London, on Sunday, August 27, 
when they were received by the president of the 
British Section, Mr. R. Faraday Innega 
At the opening meeting, the first Procter Memorial 
Lecture was delivered by Dr. W.T. Astbury, the title 
being “The Molecular Structure of Fibres of the 


- 


Collagen Group”. The presidential addreæ given by 
Mr. W. R. Atkin was on the subject of “The Procter 
Wulson Theory of Protein Swelling in the Light of 
Modern Ideas of Protein Structure”. Prof. P. Cham- 
bard of Lyon was elected president of the Society 
for 1940-41. 

During the meeting, it was announced that the 
Fraser Muir Moffat Medal of the Foundation of 
Tanners’ Research Laboratory of America had been 
awarded to Dr. Dorothy Jordan Lloyd for her out- 
standing work in the field of tanning chemistry, and 
particularly her recent book on “The Chemistry of 
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the Proteins”. Among other papers read during the 


meeting were, “A New Expression for the Buffering 


Capecity of Solutions” by Dr. V. Kubelka (Brno), 
“Fatty Spue in Semi-Chrome Leather” by R. Faraday 
Innes (London), “Studies in Currying’’ by M. P, 
Balfe (London), “Precipitation of Natural Tanning 


with Calaum Hydroxide” by Vl. N&mec (Brno), 


Conductimetric Analysis -of Vegetable Tanned 
Leathers” by 5. G. Shuttleworth (South Africa), 
“Formaldehyde Tannage in Relation to the Con- 
stitution of Collagen” by F. O’Flaherty (U.8.A.), 


PROGRESS OF 


R. H. W. MELVILLE prepared an evening 
lecture for the Dundee meeting of the British 
Association, under the title “New Lamps for Old” 
The natural iluminant, the sun, is considered 


‘first. We may regard the sun aaa ‘black body’ with 


a surface temperature of about 6000°C. Being a 
black body, it emita light of all wave-lengths, but 
the wave-lengths in which we are particularly 
intereeted lie in the visible region from about 4000 A. 
to 7500 A., for ıt 80 happens that evolutionary 
proceages have developed a human optical system 
which ia most sensitive to such a band of wave- 
lengths. 

When we measure the energy emitted by the sun 
within a small band of wave-lengths, for example, 
10 A., and plot the energy as a function of the wave- 
length of this band of radiation, we obtain a curve 
with a pronounced maximum at about 5500 A., in 
the green. Agam, the human eye 18 most sensitive 
in the region where the sun emits this maximum. 
Besides radiation in the vimble region, there is also 
radiation at longer wave-lengths in the infra-red and 


at shorter wave-lengths m the ultra-violet. Thes. 


radiations cannot be percerved by the human eye, 
but fhey can be detected by various physical 
methods. 

It would seem, than, that the production of arti- 
ficial illumination exactly aumilar to that of the sun 
is a simple matter. All we need do is to heat some- 
thing black to a temperature of 6000°C. But the 
difficulty is that we cannot devise a means of heating 
& substance to this temperature, as all known 
matenals either melt or volatilize so quickly that 
the conditions cannot be realived. Our problem, 
therefore, is to devise some subterfuge which will get 
over the difficulty without having to resort to the 
drastic method of getting radiation mmilar to that 
obtained from the sun. As a matter of interest, 
there is a possibility of doing better than the sun 
does. So far as Ulumination is concerned, the infra- 
red and ultra-violet radiation is wasted. If the 
energy of these rays could be converted into visible 
radiation, the efficiency of our source would be 
appreciably increased. 

The goal to be obtained in the search for the ideal 
source of light is one in which all the energy supplied 
to the lamp, in whatever form, is wholly converted 
into visible radiation, with precisely the same 
intensity and wave-length distribution as that given 
by the sun. Dr. Melville gives an account of the 
progreas that has been made towards this goal and 
how far we have still to go. 
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"The Chemistry of Formaldehyde Tanning” by Mise 
W. B. Pleass and Mias J. H. Boews (London), 
“Reaction between Casein and Formaldehyde” by 
C. Robinson (London), “A Machine for Measuring 
the Resistance of Leather to Abrasion’? by EF. E. 
Humphreys (London), “Shoe Troubles and Leather 
Faults” by H. Bradley. 

Before the conclusion of the Conference, the follow- 
ing films were shown: ‘The Inside Story of Lubrica- 
tion’, “Wattle Bark and Extract Manufacture” and 
“Preparation of Cod Liver OH”. 


, ` 


ILLUMINATION 


More than four thousand yeara ago, it was obeerved 
that certain vegetable and perhapa mineral oils, on 
undergoing combustion, emit visible radiation. Then 
by using a lamp into which a wick dipped, the 
burning was easily controlled at the top of the wick. 
Here then is the first prinotple of the subject—the 
conversion of oil into vapour and the subsequent 
combustion of the vapour. The next development 
was gas lighting. This phase occurred when it was 
found that oil could easily be converted into gas, and 
later when coal was found to undergo & similar 
reaction. 

By allowing a substance to undergo combustion, 
a sufficiently high temperature is generated to produce 
visible radiation. If, therefore, we are going to 
increase the efficiency of our source of light, we must 
find out what produces the light. An experiment 
answers this question. The flame of a mixture of 
hydrogen and carbon monoxide emits only a small 
amount of radiation in the blue. When the gas is 
diverted through a bottle containing finely divided 
carbon, the flame becom2s lumimous and on close 
examination the incandescent particles of carbon can 
be seen déscribing vortices in the flame itself. The 
luminosity of the usual gas flame is thus due to 
carbon. The origin of the carbon in the gas flame 
is the decomposition of the volatile hydrocarbons 
present in the coal gas. , 

The temperature of even finely divided carbon in 
such a flame ia only 1100°C., and therefore its 
colour does not approach that of the sun. Bunsen 
improved this by mixing the gas with air and by 
increasing its pressure. When mantles made of 
thorium aod cerium are used, the light is the brightest. 
The curves obtained by the so-called Welsbach 
mixture show that the temperature atteamed 1s the 
highest. The light obtained from an ordinary gas 
mantle has a distinctly greenish tinge. This proves 
that ıt is no longer simular to a black body at the 
same temperature. ` 

Besides the luminescence emitted by hot inter- 
acting gases, there are a number of solid and liquid 
reactions ın chemistry which are accompanied by 
luminescence at ordinary temperatures. The lumines- 
cence of a firefly is a familar example, but the precise 
nature of the reaction is not known. Unfortunately, 
one firefly gives only 1/1600 candle power, mostly 
in the green and red. For lighting a lecture room 
of reasonable size, about a milhon fireflies would be 
required. 

Finally, the electrical methods of producmg 
radiations are considered. The first attempts were » 
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made by heating refractory materials by passing 
an electric current through them. Thé electric arc 
between carbon electrodes was one of the first satis- 
factory sources. Since the temperature of the carbon 
may reach 5000° O., the light is very similar in 
quality to that of the sun. But the efficiency is not 
high and the operation ia too complicated for most 
purposes. The carbon filament incandescent lamp 
was & poor substitute, as in a high vacuum carbon 
volatilizes rather easily, with the result that the 
ig only about 1800°C. The tungsten 
filament was a great improvement, the working 
temperature of the filament rising to 2400°0. We 
oan in this cage use an inert gas like argon or ni 
thus making a lamp twice as efficient as the carbon 
filament . A further improvement oan be 
introduced by coiling the filament on itself. ` 

A still more efficient lamp can be made by intro- 
ducing a new method, namely, the phenomena 
acoompenying electric di in rarefled gases. 
If a discharge tube be evacuated, it needs a very high 
potential difference applied across ita terminals to pro- 
duce a flash. By reducing the pressure to about 1/1000 
of an atmosphere a much smaller voltage suffices to 
produce a steady which fills the tube with 
light. ed Oe ee ee 
various gases instead of air. By oonstructing the 
interior of the lamp of fused silica and fixing & suit- 
able conducting cathode, the pressure may be in- 
creased up to 100 atmospheres with a corresponding 
increase in luminous output. 

The latest type of discharge lamp uses low-preasure 
discharge, in which the intensity of the ultra-violet 
radiation is a maximum, and a fluorescent substance 
which emits visible light under the action of ultra- 
violet light is put inside the tube. A series of such 

can be devised with colours which when 
suitably bl blended give white light. To obtain white 


SCIENCE AND THE COMMUNITY 


PUBLIO lecture ‘Science and the Community” 

given by Prof. Alex Findlay on September 12, 
1938, at the invitation of the Council of the Univer- 
SM hn ie Dunedin, has been published by the 
New Zealand Oouncil for Educational Research 
(“Studies in Edufation’’, No. 4 London: Oxford 
i Referring to the achievements of 
to the health and 
material comfort of the people and to industrial 
efficiency and development, Prof. Findlay points out 
that science is knowledge and that knowledge can 
be gained only by persistent inquiry or research, 
and he urges the importance for the welfare of the 
country that not merely a few but all the people 
should become research-minded and recognize with 
conviction that research is the best Insurance of the 
future. Welooming the greater attention being paid 
to the human factor in mdustry and to the oon- 
sequences of the impact of science on our social 
organization, he considers that in I the 
great achievements of science we should beware of 
* losing sight of the idealism of science. For the 
community as a whole, it is not the acquisition of a 
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knowledge -of scientific facta that is of ohief im- 
portance but the inculcation of the spirit of science. 

The first great aim of science is the seeking out of 
trath, and scientific truth is one of the great human 
values easential for a complete life. Science is, 
however, not merely an amassing of facte; ita spirit 
ia also to’ be found in the theses and 


-theories of science, and the cultivation of the spirit 


of science makes an sethetic as well as an intellectual 
appeal, ing and perfecting the fulfilment 
of that other essential factor in a complete humaz 
nature, the desire for beauty. Oultivation of the 
spirit of science is alao necessary for the body politic. 


- To cure or ameliorate the evils which flow from the 


weaknesses to which all democratic government is 
subject, we must work for a greater knowledge and 
honesty of purpose, a higher cultural level in the 
community. 

U. that science ia an important factor in the 

and social development of the people, Prof. 

Findlay streases the importance of ensuring that the 
minds of all university studenta should sa ae 
to acientific truth as revealed in the ph and 
biological sciences and to recognize the importance 
of method and facta as well as ideas. For this he 
does not consider that laboratory work is essential. 
As regards the place of men of science in the State 
and in the general life of the community, he suggests 
that our present dangers are due to neglect of the 
ethical rather than of the scientiflo values. While he 
would not support any plea for a special place for 
thera af salaries a GaK i tbe councils of 
ment, he urges the duty of men of acience to cultivate 
a rich humanity and to educate their minds to take 
a wide view and form a balanced judgment, to 
enable them to take a much fuller share in the 
common duties of citizenship, placing more unre- 
servedly at the disposal of their fellow citizens that 
contribution of special knowledge and outlook which 
their training and studies enable them to make. By 
cultivating the human values not only of science but 
also of art and religion, and building into them per- 
sonalities the qualities of truth, beauty and goodnesa, 
scientific men can do much to form a more enlightened 
publio opinion and help in the solution of the educa- 
tional, social, economic and other problems which 
face the community. They should strive not merely 
to bring about a planned order of society with a 
purely materialistic outlook, but also an order in 
which individual human nature can find ita fall 
expreasion through the cultivation of truth, beauty 
and goodness. 


UNIVERSITY EVENTS 


Sr. AspRaews.—In view of the cancellation, owing 
to national emergency, of the graduation ceremonial 
appointed to be held by the University of 8t. Andrews 
on the occasion of the visit to Dundee of the British 
Association, the Senatus Academicus have conferred 
the honorary degree of LL.D. m absentia on the 
following, who were to be recipients of the degree upon 
that oocasion: Prof. F. T. Brooks, Dr. O. G. Darwin, 
Sir Albert Seward, Prof. R. V. Southwell, Lord 
Stamp, Sir Aurel Stein. 

Dr. Cyril Dodd, of Durham, has been appointed to 
the in netural philosophy in the United 
Co St. which fell vacant on the 
appomtmaent of Dr. F. L. Arnot to a post in Australia. 


- ahas, 
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SCIENCE NEWS A CENTURY AGO 


Travels of Schomburgk and Gould 


Ix ita column of “Weekly Gossip’ the Athenanun 
. of October 5, 1839, referred to the naturalists Robert 
Schomburgk and John Gould. 

Of the former the journal said: ‘We have also 
the pleasure to announce the arrival in London,- 
after an absence of twelve years from Europe, of 
Mr. Robert Schomburgk, who, during the last four 
ee ee 
British Guiana under the ioes of the Geographical 
Society, in the course of ich time he bas twice 
ascended the Esequibo, and explored that river to 
ita sources, about 40 miles north of the equator ; he 
has also examined the Berbice and Ooventyn rivers. 

. During his last Journey, on which he was 
absent about two years in the interior, the traveller 
crossed the frontier to Fort San Joaquim in the 
Brazile, and ascended the Cerumen mountains ; 
thence returning to Pirdra, he journeyed in a notth- 
west direction to Roraima, a remarkable flat-topped 
sandstone mountain, rising 7,000 feet above the sea ; 
and by a westerly course to Esmeralda, on the 
Orinoco, thereby connecting his labours with those- 
of Baron Humboldt in the year 1800, and materially 
changing the position of the sources of that river as 
laid down in all our mape. Thence descending by 
the natural. canal of the Cassiquiare to San Carlos, 
he embarked on the Rio Negro and followed its 
downward course as far as Moura, from which place 
he ascended the Rio Branco to San J im thus 
completing a circle of upwards of 2,000 miles. a great 
part of which was through a country hitherto almost 

Mr:. (afterwards Sir) Robert Hermann Schomburgk 
was of German birth, being born in Prussia, June 5, 
1804. After his explorations in the West Indies and 
British Guiana, he was appointed Government 
Commissioner for surveymg and ing the boun- 
daries of British Guiana establishing the ‘Schomburgk 
line’. » Afterwards he was British Consul at San 
Domingo and at Bangkok. He died at Scahtneberg, 
near Berlin, on March 11, 1865. 

Of the naturalist John Gould the Athenarum said : 
“Mr. Gould, another of our enterprising naturalists, 
gone on 4 scientific pilgrimage to the very antipodes, 
and whose and success we have from 
time to time enabled to announce to our readers, 

according to accounts just received, left Van 
Diemens Land for Southern Australia. He had 
already collected about 800 specimens of birds, 70 
of quadrupeds (several of which are new), more than 
100 specimens preserved whole in spirite for dissec- 
tion, and the nesta and eggs of above 70 species of 
birds, together with skeletons of all the principal 
forms”’, 

Born at Lyme Regis on September 14, 1804, 
Géuld as a boy lived with his uncle at the royal 
gardens at Windsor. In 1827 he became taxidermist 
to the Zoological Society and during the years 1831-87 

ee eee 
Sean the drawings for whi were made 

in” 1888 anied her husband to 
e aa dict Gould returned to England 
in 1840 and afterwards published “The Birds of 
Australia’, “The Mammals of Australia”, “A. Hand- 
book of Birds of Anstralia” and “The Birds of Greet 
Britain”. He was elected F.R.S. in 1848 and died 
in London on February 3, 1881. 
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- - SEEKING AND SECURING THE PEACE 


To fundamental war aims of France and 
Great Britain have been stated clearly by the 
Prime Minister as being ‘‘to redeem Europe from 
the perpetual and constantly recurring fear -of 
German aggression, and to enable the people of 
- Europe to preserve their independence and their 
liberties”. Mr. Chamberlain’s clear-cut phrasing 
expreeses without ambiguity the spirit of deter- 
mination with which the peoples of France and 
Great Britain have entered on the task which lies 
before them. It reflecta with crystal clearness 
their resolve to restore to Europe conditions in 
which all its nations, without discrimination, may 
live side by side in the firm assurance that each 
will be free to develop to the full and at will in 
accordance with its traditions and culture under 
& settled order, of which the sanctity is recognized 
and respected as inviolable equally by all 
For the man of science and the student of the 
modes of development of human societies through- 
out the ages, this resolve of the people and their 
leaders is pregnant with hope for the future. In 
ita grasp of realities it argues an appreciation of 
the righta and dignity of the individual, as well 
ag of the integrity of national units, which while 
observing every consideration for the expression 
of that individuality, will not hesitate to demand 
that in its exercisd each will contribute its appro- 
priate share to the common stock—a contribution 
which will not only recognize the righta of other 
communities, but will also co-operate to relieve 
their necessities. For we may rest assured from 
our experience of the last war that, at the close 
of hostilities, innumerable social and economic 
problems will arise to demand with insistence the 
co-operation of each and everyone for their s 
* tion, under penalty for failure of the 


civilization. It is not in this war that there lurks 
the supreme danger for mankind—-no war under- 
taken in the spirit of a Grusade can fail to ennoble, 
though the ‘individual periah—but in the peace 
which will follow. The elimination of an aggressor 
will not solve automatically the difficulties which 
in recent years have troubled the world and left it- 
at odds with itaelf. The ending of this striving for 
dominance will do no more than prepare the way 
to the search for a remedy for these difficulties. 
It will make possible co-operative study in the 
light of an objective and scientifically detached 
view of the facts and the circumstances from whiolr 
they have arisen. 

In this way alone, and only in such conditions 
in international relations as it is our aim to 
establish, will it be possible to exercise a scientific 
control of future social and economic develop- 
ment, instead of the erratic play of economio 
forces damned by ill-judged and _ ill-conceived 
measures to bolster up a false and misguided con- 
ception of national prosperity, or even of national - 
security. Though projected to stam the break- 
down of the economic system, many such measures 
have only accentuated its weaknesses by wreck: 
ing the system of exchange and hampering dis 
tribution, so that valuable products of soil 








the earth brought forth in plenty. 
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a hundredfold, and probably with many more, 
which will stil await solution ‘after the 
war’. ) 
Those of us who are old enough to remember 
clearly the outbreak of the two major wara in 
which the British people have been engaged in 
the present century—the Boer War and the War of 
1914-18—will contrast, not without some amaze- 
ment, the difference in the expression of- popular 
feeling with which we have entered upon this war-—. 
a difference far more impressive in its undemonstra- 
tive exhibition of a oomplete unity of direction 
in purpose than the ebullient enthusiasm of the 
cheering crowds of the early August of 1914. Nor 
has there been any attempt to revive such an 
outbreak of popular’ feeling through the inaite- 
ment of a vague and general statement of aims, 
an ideal for which we are to fight. We are not 
even assured, as politicians assured us in 1914, 
that this is “a war to end war’. If we are the 
poorer in slogans, we are the more direct in 
purpose. 
Yet, as the correspondence now appearing in the 
daily Press can show, there are those who hold 
that this dirpotion of purpose might gain in strength 
and intensity if our ultimate aims were clearly 
defined. Mr. H. G. Wells, for example, in his letter 
-in. The Times of September 26, while arguing that 
‘Snore and more of us are beginning to realize 
that there can be no more peace or safety on earth 
without a profound reconstruction of the methods 
of human living’, goes on to assume that the 
Western world is quite inevitably marching 
towards a world collectivism. He suggests that 
we shéuld make a genuine attempt to realize “that 
phase of world-wide plenty and safety” through a 
federation of mankind by free and unfettered dis- 
_ camion, simple and sincere, of the various means 
for the attainment of that end. . 
In Mr. Wells’s view, the failure of the League 
of Nations to become such a federation of man- 
as he envisages, waa due to the fact that it 
conservative of existing things, half- 
plomatio”’. Is not the truth exactly 
‘Its most effective work has been in 
, the discussion of scientific, 
omic problems, and the application 
practical problems—witness the 
traffic in some of 
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affecting literature, art and science, had for long 
been the order of the day. The League extended 
the scope of this oo-operation, regularized and 
systematized it, and provided the machinery and 
organization for its more effective operation. Here 
it functioned with a most gratifying and surprising 
success. On the other hand, it was whereit was 
most novel in its methods that it failed. For in a 
world of unharmonized peoples, many of whom 
were passing, or had paased recently, through a 
reconstruction on the principle of national or racial 
self-determination, it asked in some measure for 
an abrogation of a sovereignty either lately won 
or saved from destruction at enormous cost. 

While the student of the forms of civilized 
society may see that the process of growth in the 
formation of human communities has been one of 
constant reintegration in larger add larger social 
unities—from family or kin to tribe, from tribe to 
people, from people to nation, and from ‘nation 
to empire—it may well be that, in the long run, 
the logical goal of this ordered evolutionary process 
is the largest integration of all, the federation of 
mankind. But the time for this is not yet. Not 
merely is too large a proportion of the world’s 
populations still in a state of retarded develop- 
ment——the populations of India and China alone, 
of whom a preponderating number is an im- 
poverished peasantry, account for between a third 
and a half of the world’s numbers—but the idea 
of nationality is too deep-seated as an emotional — 
spring of action to be eliminated by the logical 
completeness of a theory. Though the excessive 
and frequently pernicious growth of nationalist 
sentiment in recent years has proved a setback 
to social and economic development, nevertheless 
a strong national tradition may be made a great 
asset to advancement, as the history of the world 
has shown. 

In the discussion of problems of world-wide 
tmport—and all problems of a serious character 
nowadays tend to be world-wide in their applica- 
tion—in this discussion then, which is inevitable, 
racial and national traditions and cultures will 
each contribute a different point of view and a 
different outlook, whereby discussion will be the 
more capable of producing ultimate harmony, 
rather than any attempt to form an organization 
in which that tradition is likely to suffer a sense of — 
frustration all too soon. For whatever may be 
the form or the machinery, be it league or federa- 
, through which the peoples of the world will 
operation which is inevitable unless * 
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the order of civilization is to crumble away, it is 
not discussion of general principles or machinery, 
in other words of the form of government and the 
means to secure it, which will save mankind from 
disaster, but the scientific study on a co-operative 
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basis of the concrete problems which are vital to 
the well-being and the very existence of the unit 
from which the social aggregation is built up, 
whatever ita form—the individual man, woman 
and child. 


THE NATIONAL REGISTER 


NATIONAL REGISTER is, in essence, a 
continuous census. It is best regarded as a 
means of obtaining and recording that accurate 
knowledge of tts human resources whioh the 
advance of science has made necessary to a 
civilized community. For more than a century 
pest a periodic census has given us a record, at 
approximately ten-year intervals, of the numbers 
and distribution of the population in Great Britain, 
together with varying amounts of information 
about its composition as to sex, age, occupations, 
and so on. These records have become fuller 
during that time; and there has been pressure 
to make them also more frequent. A quinquennial 
census has been authorized, though not carried 
out. Now, under the streas of war, we have begun 
the transition from a periodic to a continuous 
record. Of course, it is not possible to publish 
continuously ; but it should be possible to issue 
quarterly returns, akin to those now submitted by 
the registrars-general in respect to births, deaths, 
and marriages. 
The information collected for this first edition 
of a British National Register is similar to, though 
leas extensive than, that for recent censuses. It is 
limited to the name, sex, age, condition as to 
marriage, and occupation of every individual, with 
an additional column for members of the defence 
services. The plans for it were made during peace 
but are being carried out in a country at war, 
which is probably the reason for the extreme 
reduction of the form to be filled in by each house- 
holder. The most striking omissions are the 
absence of questions as to nationality, birthplace, 
workplace, or usual residence for those away from 
home. 
quately replaced by the register of aliens kept by 
the police ; the others are less urgent at present. 
But all these, and more, will be needed for a 
permanent national register. 
The new feature which distinguishes this regis- 
tration from all previous censuses is the provision 
” for keeping it up to date. This takes the form of 


The first of these may perhaps be ade- 


a legal obligation placéd on all persons to notify 
every change of reaidence to the National Registra- 
tion Officer of the district into which they move. 
Soon this must be extended to notifloation of all 
changes that affect the Register, and are not 
otherwise recorded, such as a change of occupation. 
The records of all these changes will make it 
possible to obtain information of increase or 
decrease of population in every local government 
distriot at frequent intervals. Everyone concerned 
with the administration of local government, or of 
education, has often felt the need for such informa- 
tion, which will now become available in respect 
of all the people. It has hitherto been available 
only in respect of certain groups, such as those on 
the live registera of the employment exchanges. 
It is urgently needed by all authorities responsible 
for public health. For all such services, and for 
local transport and retail distribution, a National 
Register will make possible greater efficiency, pro- 
viding that it is well maintained. 

The last full census was taken in 1931. «It is, 
therefore, out of date for many purposes. The 
need for a prompt stocktaking of all our man- 
power is now urgent; and the experience of the 
War of 1914-18 shows that some such register 
can be invaluable in respect to both military and 
industrial organization for war and to the main- 
tenance of the national life. By ite regimentation 
and conscription of men and women, the German 
Reich has already got some corresponding record 
of its human resources. Not enough is known 
here about the system used to allow useful com- 
parisons with this British register. 

It is unfortunate that the Register was not com- 
piled months ago, before the outbreak of war made 
the task at once more urgent and more difficult. 
The evacuation of children and women from large 
towns, and the parallel removal of many other 
people will make the early months of the war a 
time of special difficulty in keeping in touch with 
the abnormal number of changes of residence. On 
the other hand, the fact that the Register is to 
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form the basis for the lista of those entitled to food 
ration cards provides a strong incentive to prompt 
notification. Even so, the organization for the 
maintenance of the Register will be very severely 
tested in the next few months. 

This registration is accompanied by the intro- 
duction of the personal identity cerd, which has 
long been a familiar thing In many European 
countries, where its value has been well proved. 
Like the Register, this first identity card is ex- 
tremely simplified: in fact it is scarcely more 
than a reference to the register by name and 
number. But both should become permanent 
features of our national life; and both will inevit- 
ably become more comprehensive. The value of 
the card is obvious. In normal times, cases of 
difficulty in the identification of persons suffering 
from loss of memory, or victims of street accidents, 
are sufficiently frequent to stress the need for such 
a document. Only the law-breaker has a real, if 
not a socially valid, reason for objecting to it. 
It is interesting to note that it does not bear the 
name of the country, thus following the tradition 
of British postage stamps. 

The National Register and the identity card are 
essential to the scientific organization of a civilized 
community, and should have been introduced years 
ago. The State which does not know ita human 
resources accurately cannot organize them well; 
nor can it measure with sufficient accuracy ita 
liabilities to ita dependent members and ita 
children. The rapidly increasing complexity of 
modern life, and the resultant merease in the 
number, the importanoe, and the intricacy of the 
functions of government, national and local, and 
of other social organizations, make it more and 
more necessary that their working shall be based 
on & full and accurate knowledge of our human 
resources and liabilities. For defence against 
external enemies, against disease, and against 
internal disorder, for the supply of satisfactory 
nutrition to all the population, in fact for all the 
many needs of social life for which we, as social 
beings, are dependent on the society of which we 
are unita; it is necessary to have such knowledge 
as a national register can best provide. Each one 
of us is, willy-nilly, in some degree his brother's 
keeper and is affected by that brother's well-being 
or misfortune, and for the fulfilment of the social 
duties implied in this relation we need this know- 
ledge. 

Of course this does not mean that the mere 
existence of a national register, however oom- 
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plete and well kept it may be, will ensure social 
efficiency.” Nor can it determine any policy. It 
may be & basis for the development and applica- 
tion of policies of very different types and aims. 
It is only a tool, a very valuable tool, for the 
organization of life in a civilized country. How, 
and for what purposes, such a tool may or will be 
used is a matter of national policy that will be 
determined in the same way as other such policies 
are decided in Great Britain. 

As an example of the matters on which precise 
information can be obtained from the Register as 
it is now, we may note the composition of the 
population, nationally and locally, by age and sex 
groups. It will be possible to know promptly if, 
and how far, internal movemente such as the 
so-called ‘drift to the south’ have left some areas 
with an unduly low proportion of adolescenta and 
young adulta, and a correspondingly high propor- 
tion of either or both children and old people, and 
given to the areas of immigration a badly balanced 
population of reverse type. Many other examples 
of such possibilities could be given ; but this one 
is enough to emphasize the value of the Register 
in enablmg us to have acourate information of such 
social facts in place of uncertain estimates, which 
have hitherto been checked only by the periodic 
is is the first attempt at compiling a national 
register in Great Britain; and, although it has 
been carefully planned, it is experimental. There 
can be no doubt that experience of its working 
will give rise to many suggestions for improvements 
and extensions intended to make it more useful. 
After the war, at least one census will be needed 
as & check on ita accuracy, and to strengthen the 
continuity of our national records by an overlap 
between the periodic censuses and the continuous 
register. There will also be changes in the identity 
card and the record on it. Some day the official 
mind may grasp the fact that it would be a con- 
venience to the publio if such things as this card, 
driving licences, bank notes, postage stamp books, 
and other articles to be carried in a man’s pocket 
or & lady’s handbag, were made of standard uni- 
form sigeg. 

The most valuable of all our national resources 
is the human material. The National Register can 
help to provide a more scientific basis for attempts 
to improve ita quality, by nutrition and training, to 
control ita numbers, and to make better use of it 
in the development of the good life for all members 
of our society. 
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THE MARIHUANA PROBLEM 


Marihuana, America’s New Drug Problem 

A Sociologio Question with ita Basio Explanation 
dependent on Biologio and Medical Principles. By 
Prof. Robert P. Walton. Pp. ix+223+12 plates. 
(Philadelphia and London: J. B. Lippincott Co., 
1038.) 12s. 6d. net. 


TR hop plant (Humulus lupulus) and hemp 
(Cannabis sativa) are close botanical relatives 
and a secretes a physiologically active resin. 
The hop resin is, of course, important in Europe 
in the manufacture of beer, but hemp resin has 
found little application, the plant being norm- 
ally grown only for fibre production. A different 
state of affaira exists in Africa, the Near Kast and 
India, where the resinous exudate of the hemp 
plant has been widely used (or abused) from 
remote times for ita narcotic properties, under 4 
variety of names according to mode of prepara- 
tion, the best known of which is perhaps hashish. 
The virtual absence of hashish addiction in Europe 
can, scarcely be attributed to difficulty of access, 
since hemp is readily cultivated, particularly in 
the Mediterranean area, and it has been frequently 
assumed that temperamental differences between 
Europeans and Orientals make the euphoric 
action of hashish leas attractive to the former. A 
similar explanation has been advanced to explain 
the preference of the Chinese for the languorous 
dreams of opium rather than the wild eostasy of 
hashish 


Viewed in this light, the establiahment of the 
hashish habit in Central America, where hemp, 
under the name of marihuana, is smoked usually 
in the form of cigarettes, is perhaps not surprising, 
nor is the fact that marihuana smoking penetrated 
to some extent from Mexico jinto the extreme 


south of the United States. Astonishing, however, 


is the enormous increase in the vice which has 
taken place throughout the United States during 
the last ten years. There it has assumed almost 
epidemic proportions and has become a national 
problem. A particularly dangerous feature of the 
American situation to-day is the spread of the 
habit among school children and adolescents, and 
it is this feature which has made marihuana a 
subject of moment not only to the Bureau of 
Narcotics but also to every class of social worker. 
The increasing attention given to this problem 
has, of course, stimulated the interest of- medical 
and acientific investigators, since it is clear that a 
* thorough knowledge of the drug in all its aspects 


is of primary importanoe in combating the menace 
of ite use. 

The literature on the subject of hashish is vast 
and so heterogeneous in character that it is no 
simple matter to obtain from it a clear picture of 
any feature of the subject. Medical and scientific 
workers will therefore welcome this admirable 
monograph by Prof. Walton, which provides a 
survey of our present knowledge of hashish. The 
lay reader will doubtless find much of interest and 
value in the chapters dealing with the history and 
distribution of the vice and ita present status in 
America. As this section, however, comprises but 
39 pages of reading matter ont of a total of 195, 
it does not, in the reviewer’s opinion, justify the 
advertising matter on the dust cover of the 
volume; this at first sight suggesta a popular 
treatment of the marihuana habit rather than 4 
monograph dealing with hemp drugs from a 
scientific point of view. The section of the book 
dealing with descriptions of the hashiah experience 
is fairly extensive, but while it is true that the 
layman might be interested in at least the more 
colourful literary descriptions’ of Ludlow and 
Gautier, it is difficult to see how he would benefit 
in any way from them. 

Of particular value to the professional reader 
are the chapters devoted to acute and chronic 
effecta of hashish, in which the author has analysed 
the recorded descriptions of ita effect and has care- 
fully classified them ; his findings should remove 
many common misconceptions. Save in extreme 
cases, deprivation of the drug appears to cause no 
serious physical symptoms in marihuana addicts, 
and the tendency to chronic addiction is much 
less than that observed with the so-called ‘white’ 
drugs (cocaine, etc.). These facts, together with 
the relatively low degree of physical deterioration 


“associated with the use of hemp drugs have, of 


course, been known for a considerable time, and 
the Indian Hemp Drug Commission reported that 
the hemp drugs were considered by many in India 
to be less harmful than alcohol. Prof. Walton, 
however, rightly streases that the most serious 
aspect of the problem in America is the extent to 
which the vice promotes juvenile delinquency, 
serves as an introduction to more dangerous drugs, 
and imcreasea the use of extreme violence by 

The two chapters dealing with the pharmacology 
and chemistry of hashish cover practically all 
the published work on the subject, and there are 
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many references to the original literature. The 
bibliography is good and the appendix on the 
nomenclature of the various hemp preparations 
used throughout the world is most valuable. One 
feels with the author that although therapeutic 
applications of Cannabis are at present negligible, 


METALS AND 


Metals and Their Alloys 

By Sir Harold Carpenter and Dr. J. M. Robertson. 
VoL 1. Pp. xmi+824. Vol. 2. Pp. mi+ 825-1486. 
(London, New York and Toronto: Oxford 
University Preas, 1939.) 105s. net. 


d kii publication of the present work in two 
volumes by Sir Harold Carpenter and Dr. 
J. M. Robertson is an event which merits not 


only especial mention but also especial considera- 


tion. For, as a result of the actual development 
of our knowledge, works of this kind, if not 
exceptional or unique, are becoming increasingly 
rare. 

The wide range of subjecta under consideration 
in this work—which is concerned with metals 
and their alloys, with their constitution, their 
structure, their treatment from both the thermal 
and mechanical aspecte, and with their properties 
and usee—together with the monumental qualities 
of the book, which contains 1,472 pages and the 
spirit, both theoretical and practical, in which 
it is conceived, might tempt one to regard it as 
a treatise. But in actual fact it is no treatise, 
neither in conception, inspiration, execution or 


urpose. - 

A treatise proper may be defined as an exposi- 
tion, a8 complete as possible, of the sum total 
of knowledge and experience concerning the 
subject under oconsideration-—-m this cese, the 
science of metals and their alloys together with 
practical applications. Such a work is designed 
to include within ita scope every publication on 
the subject, regardless of relative value; and to 
present them all as being on the same level. But 
although the number of publications mentioned 
in the present work is very large (more than six 
hundred) the authors have made their selection ; 
for, as Sir Harold Carpenter says in his preface, 
if the development of present ideas and theories 
were to be traced and all opinions and criticiams 
represented, this number would have to be doubled. 
Thus it is the personal opinion of the authors 
which is expounded im these two volumes rather 
than the sum total of published opinion. 
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the drug is well worth further consideration, since 
its extraordinary physiological action suggests that 
a marked increase in therapeutic use may follow 
the isolation and identification of the active 
prinoiples. 

A. R. Topp. 


THEIR ALLOYS 


In the same way, a orttical selection of published 
works which the authors oonsider to be the 
most useful for the purpose in view, has been 
included. 

Furthermore, in view of the accelerated pece of 
research and the consequent mas of published 
work, the material labour involved in the publice- 
tion of a treatise proper would involve the 
collaboration of a large number of different authors 
who would divide among themselves the labour 
of analysis and exposition of the published material. 
In this way, a treatise proper loses in unity of 
thought and conception what it gains in the 
extent and quantity of accumulated docimentary 
material. A treatise is intended to be moluded in a 
reference library ; but not to be read and meditated 
over as & whole. It is a tool or instrument, rather 
than a work of instruction ; and seldom poaseases 
either educational or critical value. 

On the other hand, the work under review, which 
has been completed in its entirety by two authors 
in close collaboration, manages to preserve a 
remarkable unity of thought and opinion. To me 
it appears as an achievement of unique educational 
value, whether to a student in the completion of 
his studies, to an engineer desiring to keep in 
touch with the latest advances in metallurgical 
science, or to a specialist anxious to compere and 
debate his opinions with those of a master of the 
subject. 

This book might well be included in an academic 
course; and, as a matter of actual fact, one of 
the authors, Sir Harold Carpenter himself, occupies 
the principal chair in metallurgy m England, 
apart from which he has presided over and 
directed the investigations of three great technical 
institutions concerned with metals; namely, the 
Iron and Steel Institute, the Institute of Metals 
and the Institution of Mining and Metallurgy. All 
this is a proof of his exceptional authority and is 
also largely responsible for the perfection of this 
book as a whole and for the admirable sequence 
and oo-ordination of the material contained in it. 
Actually, at the present time, the structure of 


‘metals considered from every aspect constitutes 
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the easential foundations of our knowledge when 
it is combined, on one hand with the chemical 
composition of the product furnished by the 
moetallurgist and, on the other, with the mechanical 
and heat treatment effected by the trans- 
former; and finally, with those properties which 
constitute the very basis of practical usage and 
application. 

At the same time, the work—-very justifiably— 
includes in the preliminary chapters a thorough 
and careful study of the constitution of metals 
and their alloys, together with their relations to 
deformations. This is followed by an examination 
of properties and treatments. These oompre- 
hensive chapters concerned with instruction in 
general metallography constitute the first 
volume .of the work (Chapters i to x)}~a 
volume which thus expresses its individuality 
and unity. 

Incidentally, the remarkable order in the arrange- 
ment of the book as a whole is equally carried out 
in the detailed presentation of the various chapters ; 
and particularly in those dealing with the deforma- 
tion of metals, which show olearly, on one hand, 
the mterdependence of the three variables—time, 
temperature and deformation—and, on the other, 
the triple aspect of the mechanical problem which 
they condition: namely, a deformation which is 
very limited in practice, an important deformation 
without rupture in cases of mechanical trans- 
formation, and a deformation forced to the point 
of rupture in mechanical experiment. 

The principles enunciated in the first volume 
find their application in the second, which is 
concerned with those metals and alloys, both 
ferrous and non-ferrous, which are of the greatest 
importance to industry. These chapters also are 
very well balanced. 

From the pomt of view of the instructive value 
of the work, it is perhaps a pity that the authors 
found it necessary, in order not to be mvolved 
in & long chain of developments, to suppres the 
historical section dealing with the laborious 
acquisition of our knowledge of metals and their 
alloys. An exposition of the kind has a distinct 
educative value inasmuch as it helps the student 
and others to realize that this knowledge is 
not the product of to-day, but haa been slowly 
and painfully amassed over a long period of time. 
Furthermore, it helps to show him that many of 
the most modern ideas on the subject were divined 
or predicted by men of exceptional perspicacity 
and foresight—men such as Sorby, Tschernoff and 
Osmond, whose names should live for ever in the 
minds of succeasive generations of metallurgists. 
It is for this reason that the present authors, in 
their just appreciation and recognition of all those 
who have in any way contributed to the building 
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of this scientific edifice, have dedicated their 
book to them. 
In the planning and development of the various 


chapters of the book the pedagogio qualities of © 


the authors have been fully demonstrated. But 
they appear also in another capacity, as expari- 
menters who have themselves made contributions 
of the first importance to the subject. Neither the 
compilers of treatises nor those who devote 
themselves to the task of imparting knowledge are 
necessarily at the same time research workers or 
experimenters. Indeed; the combination is a 
very rare one. For the builder and architect can 
delivered by others. But Sir Harold Carpenter 
and Dr. Robertaon are both world-famous for 
their work on metals, and this fact lends an 
especial interest to the chapters of the book in 
which they record the development of their own 
experimental work. - 

To give one example only. In Chapter xi, where 
the - transformation of the iron-carbon alloys is 
described, the account is based, for the most 
part, on three papers of fundamental importance, 
by Sir Harold Carpenter and Dr. Robertson, which 
were read at the Iron and Steel Institute between 
1931 and 1933 (The Formation of Pearlite from 
Austenite; The Austenite — Pearlite Inversion ; 
Structural Changes in Hypo-eutectoid Steel on 
Heating). These papers had been preceded in 
1931 by a work of Dr. Robertsons on “The Effect 
of the Rate of Coolmg on the Structure and Constitu- 
tion of Steel’’ published by the Mines Department 
(Publication No. 59 of the Safety in Mines Research 
Board). For this reason, unfortunately, the work 
is relatively little known, especially to Frenoh 
readers; and this is all the more regrettable in 
view of the fact that the work of the French school 
is both emphasized and appreciated in the paper. 
It is thus very welcome to find in one of thess 
chapters a description of the whole of the original 
‘work done by the authors themselves, illustrated 
by their exocedingly remarkable photomicro- 
graphs. 

Thus, two characteristic aspecta of the authors’ 
activities—instruction and scientific research —are 
combined harmoniously to lend a particularly 
individual quality to this work, namely, the 
quality of a didactical exposition of the whole 
of our metallographical knowledge as coon- 
ceived by them as a result of their own researches 
and of the study of other published investiga- 
tions. 

The work as a whole constitutes a most valuable 
synthesis to which, in this branch of science, it 
would be difficult to find a parallel. A work such 
as the preeent one represents an expenditure 
of effort undertaken in a spirit of enthusiasm. It 
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is @ task acoomplished as a result of years spent 
‘in the calm of scientific meditation and reflection. 
All this confers upon it an individual and lasting 
value; and the appearance of the two volumes, 
the illustrations, etc, are excellent and worthy 
of the contents. 
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This is not a book to be relegated to library 
shelves, but should have its place on the desk or 
work-table. It is not a mere distributor of informa- 
tion, but a source of creative ideas and researches 
and therefore rich in consequences. 

ALBERT M. PoRTEVIN. 


INTRODUCTORY FORESTRY 


(1) An Introduction to American Forestry 

- By Prof. Shirley Walter Allen. (American Forestry 
Series.) Pp. vi—i+ 402. (New York and London : 
MoGraw-Hill Book Co., Ino., 1938.) 21s. 


(a) The Nation’s Forests 
By William Atherton Du Puy. Pp. ix+ 264. (New 
York: The Macmillan Company, 1938.) 13s. net. 


(3) An Outline of Forestry 

By Thomas Thomson and M. R. K. Jerram. Pp. 
viii+ 208. (London: Thomas Murby and Co., 
1938.) 78. 6d. net. 


(1) "PRIS is the first volume of an “American 
Forestry Series’ which will include other 

volumes on “The Theory and Practice of Silvi- 
culture”, ‘Forest Pathology’, “Identification of 
the Timbers of the United States’, “Forest 
Mensuration”, “Forest Insects’, “Textbook of 
Dendrology and Management of American Foresta”. 
The present volume by Shirley Walter Allen, 

- professor of forestry, University of Michigan, 
expresses ita object in the words in the preface, 
“Forestry is in need of a wider circle of acquain- 
tances”. Since there has been a Forest Service in the 
United States of America for several decades, this 
displays the difficulties of implanting in the public, 
as we know in Great Britain, a knowledge and 
sound appreciation of the value of foresta to a 
country. The author has acoordingly aimed, not 
so much at the instruction of forestry students 
who intend taking up forestry as their professional 
work (though as an introduction it serves that 
purpose) but rather at instructing a reading publio. 
It may be admitted that Prof. Allen’s aim is 
admirably fulfilled, if we omit the factor of its 
length, For example, since the “Seriese” is to 
include volumes on protection, the sixty-five pages 
devoted to the subject might have been curtailed. 
The plan of the book is indicated by the chapters, 
as follows: man and the forest, building the 
country with forestas, where our foreste are and 
what they produce, what a forest is, forestry that 
starta with a forest (a chapter which may well be 
commended to those responsible for the great 
existing forest capital in the Colonies under 
British administration), forestry that starts with 
bare ground, defending the foresta from (1) fire, 


(2) insects, eto., (3) fungus, pests and the elementa, 
measuring and harvesting, and finally, several 
chapters on forest policy generally. An appendix 
is devoted to general statistics. 

(2) An even more popularly written book than 
Allen’s “Introduction” is Mr. W. A. Du Puy’s 
“The Nation’s Foreste”, which has an introduction 
by that eminent forester, F. A. Silcox, chief of 
the United States Forest Service. 

In the introduction, Mr. Silcox writes: ‘For 
the most part, those of us who handle forest- 
problems are technical men. We are very close 
to our tasks. It seems difficult for us to tell, 
simply but graphically, about the vast public 
properties entrusted to our care; about what 
those properties are, how they are used, how— 
directly and indirectly—they affect the average 
citizen ; how they make more jobs; how they 
add to the security and stability of families and 
communities, and increase the permanent wealth 
of a nation”. To some extent Mr. Silcox is correct 
in his complaint that the forest officer is curiously 
pen-tied when he wishes to tranamit his thoughta 
on. his work and on Nature as he sees it to the 
public; and commonly the layman does not 
possess sufficient technical knowledge to paint a 
correct picture. In the book in question, written 
for America and Americans, Mr. Du Puy shows 
that he possesses both knowledge and facility to 
translate forestry problems into easy, even fascin- 
ating, language based on personal investigations. 

The author commences by pointing out that 
each American citizen possesses an ‘estate’ of one 
and a third acres—his share of the national 
foreste—and this is supported by the striking 
photograph of a forest fire, facing p. 124. The 
photographs form an educative feature of the 
book. This latter is divided into fourteen chapters, 
entitled : everyman’s forest, when the lamberman. 
came, Nature heals her wounds, which trees to 
cut, planting foresta and sustained yield, erosion 
control, fire protection and recreation ,wild animals, 
range management and wilderness areas, of which 
all are well written. Finally, the author deals with 
products of wood, and State and private forestry. 

(3) This text-book is written by two members 
of the staff of the Bangor Forestry School at the’ 
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University College of North Walea—Mesars. T: 
Thomson and M. R. K. Jerram. The aims 
of the book are not so clear cut as those of the 
two American books already discussed. The 
authors suffer from having attempted too much. 
They state that their “main object is to provide 
for students op their imitial approach to the 
subject an explanatory outline of the kind of 
knowledge they will have to aoquire; it is hoped 
that it may prove useful to others who are in- 
terested-in the subject”. If we consider Chapter 
iii, on the practice of sylviculture, which forms one 
fourth of the book, the material dealt with is far 
beyond the ordinary reader and comes under the 
definition ‘technical’. 

In two hundred pages the authors have at- 
tempted in reality to cover the whole subject of 
forestry, as shown- by their own table on p. 6, 
which exhibita their four main divisions: forest 
policy; forest bionomics, subdivided into the 
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foundations of sylviculture, the practice of sylvi- 
culture, and forest protection ; forest economics, 
subdivided into forest valuation and finance, and 
forest utilization ; forest management, subdivided 
into general considerations, the regulation of the 
yield and the preparation of a forest working 
plan. 

It is somewhat difficult to say to whom the 
book will appeal. Moet trained foresters nowa- 
days hold the opinion that the above branches of 
forestry require to be kept apart and considered 
separately in text-books to be used by the student 
training for the forestry profeesion—as in fact is 
shown in “American Forestry Series’’ alluded to 
above. For example, Chapter x is entitled ‘The 
Preparation of a Forest Working Plan”. This im- 
portant subject is discussed in some three and a 
half pages. For the ordinary reader possessing 
some knowledge of forestry, the book may be com- 
mended, as it contains much useful material. 


SOME EARLY GANOID FISHES 


The Triassic Fishes of Besano, Lombardy 
By James Brough. Pp. ix+117+7 plates. (Lon- 
don: British Museum (Natural History), 1939). 20s. 
| DB eels the Triassic period the ganoid fishes 
with a gristly skeleton, belonging to the same 
grade as the existing sturgeons, were gradually 
replaced by ganoid fishes with a bony skeleton 
like the surviving Amia and Lepidosteus of North 
American fresh waters. Links between the two 
grades have already bean recognized among 
Triassico fishes, and there can be no doubt that 
the one evolved from the other. The transition, 
however, evidently took place in the sea, and it 
has hitherto been studied chiefly when it was 
beginning (as in the Lower Trias of Spitabergen, 
Kast Greenland, and Madagascar) and when it 
was almost completed (as in the Upper Trias and 
Rhastic of Italy and Austria). The ganoids of the 
Middle Trias—those of the critical period—are 
still well known only by freshwater forms from 
Australia and South Africa ; and it must be noted 
that from early geological times anwards fresh 
waters have always been retreata for life which is 
no longer in the forefront of progress. 

A large collection of marine fishes from the Middle 
Trias of Besano, Lombardy, recently obtained by the 
British Museum, is therefore of great interest, and 
it ia now made available for science by a descrip- 
tive catalogue which has been prepared by Mr. 
James Brough. There is a varied series of new 
forms intermediate between the older and the 
“later ganoid grades, and they are well illustrated 


by numerous outline sketches, restorations, and 
beautifully clear untouched photographs. 

The essential changes in the bones of the cheek 
and in the median fins are especially traceable, 
and there seem to be all possible gradations. In 
fact, as Mr. Brough remarks, the ganoids of the 
later or ‘Holostean’ grade appear to have origin- 
ated in several parallel lineages from the earlier 
or ‘Chondrostean’ grade. ` At first the prepper- 
culum is a broad plate extending over the cheek 
above the long maxilla ; it then gradually shrinks 
backwards until it forms merely the front rim of 
the gill cover, while the maxilla is reduced behind 
and is left comparatively free. At first the tail 
is completely heterocercal, but the upper lobe 
soon becomes extremely reduced or even dis- 
appears ; and the dorsal and anal fins are made 
more efficient by the exact correlation of the dermal 
raya with their endoskeletal supports. 

There are so many varianta in this evolution that 
Mr. Brough classifies the new Middle Triassio fishes 
in seven families, and he suggests that they should 
be separated both from the Chondrostei and from 
the Holostei in an order Sub-Holostei. He also 
describes in detail two of the earliest holosteans 
of the family Eugnathide, and discusses the 
relationship of the Triassic bony fishes to those of 
later date. Mr. Brough’s volume is much more 
than a museum catalogue, and he is to be con- 
gratulated on having formulated problems of wide 
biological and geological interest. 

A. Barra Woopwagp. 
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SCIENTIFIC RESEARCH AND AGRICULTURE” 
By Sm THOMAS MIDDLETON, K.G.L.E.. K.B.E., C.B., E.R.S. 


WES, in 1912, Section M held its first 
meeting, my presidential address was upon 
the early improvers of husbandry, and I referred 
especially to the assistance given to agriculture 
through the societies and associations formed 
by them for promoting experiments and discussion. 
Section M was the latest addition to associations of 
the kind, and we who were then present looked 
forward with expectation to the benefit agricultural 
science would get from the formation of the new 
section. In spite of the calamity of the War of 
1914-18 and the unrest in the world which has since 
developed, I feel sure that, in returning to Dundee 
where that first meeting was held twenty-seven 
years ago, all will agree that the hopes then formed 
have been more than fulfilled by the progress of 
Section M. 

My purpose in selecting the motto ‘Practice 
with cience” is not to use it as an cocasion for a 
review, but so that I may refer to matters affecting 
the present circumstances of both partners in 
the motto. The existence of Section M is in itself 
a proof of the large amount of scientific work 
now being carried out on behalf of agriculture, and 
also of the interest which the scientific public 
take in the subject. Although it has many short- 
comings, a8 the workers concerned will be the 
first fo admit, it may be claimed for agricultural 
science that it has prospered and is prospering ; 
in contrast, everywhere there is evidence of the 
difficulties of agricultural practice. 

With subsidies, price-insurance and other 
measures of the kind for assisting agriculture 
which at present occupy so much of the eae 8 
thoughts, the majority of scientific workers have 
no direct concern. The remedies for agriculture’s 
handicaps which they have to offer depend on 
research, and fortunately research is a remedy so 
widely approved that, when it does arouse oriticism, 
the complaint usually is that too little use is made 
of it and that the financial resources provided are 
too meagre. 

For ariticiam of the kind there is, no doubt, 
justification ; but in the past thirty years, scientific 
research in agriculture has made great progress in 
Great Britain, and the prospecte for further pro- 
grees are now better than they ever have been. 
The subjects under investigation at our research 
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institutes and university departments of agricul- 
ture are so numerous that the time at my disposal 
would not permit me to comment on them in any 
adequate way. My remarks on the scientific 
workers’ programmes must necessarily be of a 
very restricted kind. 

As for meagre financial resources, no one can be 
more conscious of the needs and demands of the 
scientific worker than I am. During long years in 
Whitehall, I have many times reflected that the 
doctrines of Malthus, confounded though they 
may be by twentieth-century birth statistios, are 
peculiarly applicable to agricultural science; the 
pressure of its annual recruits on the means of 
subsistence has given me many an anxious hour. 
Yet when I look back to the first years of the 
century, when Hall, Russell, Percival and Theobald 
were breaking new ground at Wye,’ when Wood 
and Biffen were making the reputation of the 
Cambridge School of Agriculture, when Somerville 
had already shown how pasture improvement 
may be effected and measured, it is not the meagre- 
neas, but the growth of the resources now available 
to the agricultural worker that imprees me. For 
I recall that, in the first report to be written by 
me in Whitehall Place, I had to point out that 
for the purpose of experimental work and research 
the State had granted no more than £380, whereas 
in the present year the Development Fund, which 
Mr. Lloyd George provided for us in 1909, is 
assisting the scientific worker in agriculture, and 
through him the British publio, to the extent of 
some £500,000; and the Development Fund, 
although much the most important, is not the 
only source of funds available. 

It is questionable if the general public realizes 
how largely the programmes of the agricultural 
investigator are framed in the interests of the 
nation as & whole. Indeed, if these programmes 
were framed solely for the farmer’s benefit, some 
who have read my doleful account of the difficulties 
caused to the unhappy farmer by surfeited markets, 
may suppose that my remedy would be trans- 
ference of the millstone of surplus from the 
shoulders of the producer to the neck of the 
scientific worker! But although fully conscious 
of the large increase in world production recently 
brought about as a result of the activities of plant 
breeders, chemists, pathologista and others, 
trust you will not think my logio faulty if I disclaim. 
any such idea. 
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Take, for example, the beneflta that both 
agriculture and nutrition would derive from 
discoveries that would improve the health of farm 
livestock. By raising the standard of health m 
domestic animals we would meet some of the 
most insistent demands of nutrition experts. It 
is generally agreed that nothing would do more 
to reduce the number of C3’s among us than an 
increase in the consumption of milk and eggs; 
it is generally claimed, too, that to secure increased 
consumption, prices must be less than they now 
are, and I believe it will be held by those who have 
studied costs of production that the poembility 
of lowering prices depends first and foremost on 
improving the health of the cow and the hen. So 
long as the wastage in dairy herds and poultry 
flocks remains at the present level, it is difficult 
to see how the cost of milk and eggs could be 
much reduced. To a less extent, perhaps, but 
still to a substantial degree, the cost of other 
animal producta is increased by the ravages of 
disease on our flocks and herds. 

It was the extent of these losses to the stock 
owner, and their effect on the food supply of the 
publio, that led the Agricultural Research Council, 
soon after it was established in 1931 and had 
surveyed the tasks confronting it, to deaide that 
ita main effort in the immediate future should 
aim at effecting an improvement in the health of 
farm animals. 

With this object in view the Council formed 
technical committees which brought together for 
joint study those already engaged in the investiga- 
tion of a number of diseases of special importance. 
It made grante for assisting research in numerous 
cases where additional funds were necessary. It 
employed trained surveyors to visit stook-raisi 
districta in which diseases, especially those of an 
obscure kind, were prevalent, and in this way 
collected much fresh information on the incidence 
of disease. Experience gained in work of the 
kind pointed to the need for a central field station 
at which it would be possible to carry out investiga- 
tions on selected diseases on a large scale and under 
farm. conditions. For this purpose the Council has 
acquired an estate of about 1,500 acres, and this is 

ing provided with laboratories, houses for the 
breeding of laboratory animals and isolated cattle 
sheds for accommodating animals under investiga- 
tion. 

The work of the Council on animals ia paralleled 
by the assistance it provides for investigational 
work on farm crops. Committees of specialist 
workers have been set up, for example, on virus 
diseases, on plant diseases due to helminth attack 
and on insecticides and fungicides. One very 
active committee has been that on the Preservation 
* of Grass and other Fodder Crops. Most of the 
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special grantas made by the Council for work on 
crops are in aid of pathological investigations. 
Until 1911 very little attention was given to crop 
diseases in Great Britain, but when the Develop- 
ment Act provided funds, entomologists and 
myoologista were added to the staffs of most 
agricultural institutions and, as research workers 


.or advisory officers, they have since given much- 


needed help to agriculture and horticulture ; thus 
the increase in fruit growing and other forms of 
horticulture that has taken place in recent years 
has been stimulated by the researches of plant 
pathologists and, as in the case of animal products, 
the nutritional demands of the public are being 
successfully met because of the invaluable aid 
which the scientific worker is able to give to the 
producer. Some of the best examples of “Practice 
with Science” that the country can show to-day 
may be found in the orchards of Kent and other — 


apple-growing counties. 


So far I have referred to matters that engage the 
attention of the scientific worker, while agriculture 
follows what-has been called ‘its natural linee’ ; 
but unhappily for us, our peaceful art must face 
the problems raised by war, and although opinions 
have been expressed, and expressed freely on the 
subject in recent months, it cannot be said that 
there is any agreement on the role that agriculture 
aither should, or could, be expected to fill in the 
event of war. Recent discussions, and my own 
experience in attempting to increase home produce 
during the War of 1914-18, lead me, therefore, now 
to refer to the scientific workers’ programme in 
connexion with home food production. r 

In recent discussions on this subject, advocates 
of .storage, of increased shipping for transport 
and. of increased tillage for home production have 
all been heard, but too frequently as advocates of 
rival methods of providing supplies in war. It 
cannot be stated too strongly that these methods 
are in no sense rivals. All the aid that each can 
give would be wanted in a war of long duration. 
In the early stages of a war, stores would be of 
especial value, throughout the period of hostilities 
all the tonnage which could be made available 
for the carriage of human and animal foodstuffs 
would certainly be wanted, and in the later 
stages of a long war reliance might have to be 
placed largely on home supplies. 

It may be accepted, I think, that in any 
emergency, while every effort would be made to 
maintain our normal diet, chief anxiety would be 
caused by the position of energy-supplying foods, in 
practice our breadstuffs. It was generally recognized 
during 1914-18 that the comparative absence of 
food difficulties then experienced was due to the 
circumstance that breadstuffs were not rationed. 
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In the pre-war years 1900-13 Great Britain was 
producing about 35 per cent of ita energy require- 
ments; in 1918 the food production campaign 
succeeded in raising the home supply to about 
42 per cent. Entering the war with home supplies 
that would have maintained us for 125 days, we 
produced in 1918 the equivalent of 158 days’ 
normal needs. Because of lack of labour, machinery 
and implementa the difficulties we faced were 
extrame. With the number of tractors now 
available, gragaland could be broken up rapidly ; 
but it is one thing to break up grassland and quite 
another thing to farm it properly, and it is the 
farming, rather than the breaking up, that calls 
for careful preparatory work. 

But why break up grassland? That was the 
question asked in 1915 and 1916 ; it caused much 
controversy and will do so 

The answer is that, of human food of the kind 
whioh we should chiefly want in war, other crops 
produce much more than grias. In “Food Produc- 
tion in War” I have given many figures in support 
of this opinion which I need not cite here: 
one general statement will suffice. In the years 
1909-13 the soils of the United Kingdom main- 
tained a population of about 154 millions. I 
estimated that leas than one-third of this total 
had been maintained by our 34 million acres of 
cultivated grasland (that is, had been provided 
with the million Calories per person per annum 
necessary), and that more than two-thirds had 
been maintained by our 13 million acres under 
crops other than grass. Per 100 acres of land, 
12 and 80 persons respectively had been provided 
for. These figures, though they relate to the 
energy value of foods only and not to other things 
which are essential in our diet, give a fairly correct 
idea of the relative importance of grass and other 
crops in providing war rations. The chief reason 
for the very low production shown by grass is 
that a large percentage of our grassland is of 
poor quality and is grazed by store cattle and 
sheep. For the average pasture grazed by dairy 
cows my figure was 41 persons maintained per 
100 acres; well-managed grass carrying good 
COWB might indeed provide the energy needs of 
75-80 persons per 100 acres. 

Our present systems of husbandry took form 
long before the aeroplane had to be reckoned 
with and they may be regarded as suitable for 
conditions that until recently existed, but I cannot 
agree that, as Europe now is, we should remain 
satisfied with methods of farming that, in war, 
would leave us dependent for some 65 per cent 
of our food supply on importe. My personal 
view is that, for defance reasons, we must change 
to a more flexible method of farming than that 
which is now oommonly followed, that we should 
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adopt a system which under peace conditions would 
provide from 35 to 40 per cent of our requirements 
and in an emergency would enable us rapidly to 
increase food production to a figure providing 
about half our annual needs. The change which, 
for defence reasons, I now advocate is that for 


which my predecessor argued at Cambridge on 
grounds of good farming, namely, a change over 
from permanent to tem gTASB. 

Sir George Stapledon advocated ley farming 
on an extensive scale. The adoption of this system 
would in his view improve the output of nearly 
all English cultivated grasaland. For the purpose 
I suggest above, it would not be necessary to 
replace more than from four to five million acres 
of permanent grass by temporary leys. If, say, 
44 million acres were thus converted, Great 
Britain would then have 16} million acres under 
arable cultivation as it had fifty years ago. About 
40 per cent of the cultivated area would still 
remain under permanent grass, so that, in selecting 
the .area for conversion into temporary leys, 4 
wide choice would be available. 

The substitution of temporary for permanent 
grass need not, in itself, call for substantial changes 
in the character of the land’s output. The grassland 
would, as Sir George Stapledon stated, oarry 
more stock, and if stock were paying better than 
crops the main ghange in output under peace 
conditions would be an increase in livestock 
products. From the point of view of war farming 
the advantages of temporary leys are obvious. The 
use of the plough and of other implementa would 
be familiar to farmers cultivating temporary 
leys, but in Many cases would be quite unfamiliar 
to those occupying only permanent grass. Tillage 
implements would be available on the farms on 
which they would be required in an emergency 
and the quality of the land itself for tillage purposes 
would be well known; thus, in an emergency, 


arrangementa for corn growing could quickly and 


easily be made. 

In spite of the advantages to both the country 
and the farmer which can be claimed for ley 
farming, it must be recognized that in England 
there are circumstances which strongly tend to 
check the spread of the system. Permanent 
grass growing is the well-established custom of the 
country ; the change over from tillage to grass 
farming saved many from bankruptcy at the end 
of the nineteenth century, and since that time 
grazing has, on the whole, been a safer business 
than agriculture. Again, short of ospital as 
farmers are, it would take a good deal of courage 
to expend £3 to £7 per acre in forming & temporary - 
ley, even if arithmetic proved that a return of 
10 to 20 per cant on the outlay may be expected 


over & period of years. The confidence of farmers ° 
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in the future has been undermined as a result of 
their experiences since the War of 1914-18, and 
much will depend on the extent to which confidence 
SABO: Totoro KA a Tet Ole Moo GOTEAMEnt £ 
recent policy. 


What is now eaid hue p hiai reen abe 


a central station on the many questions that would 
arise in connexion with the conversion of permanent 
into temporary grassland, together with a close 
study of lecal conditions, favourable and unfavour- 
able, for the extension of ley farming, by economists 
and other scientific workers in different parte of 
the country. Sir George Stapledon himself is at 
soms pains to explain that he is not an economist ; 
adi the more need that we should put the economist 
on his tracks! He has already persuaded p number 
of farmers to adopt his advice, and the resulta 
secured by men who have successfully turned from 


permanent to temporary grass farming would 


be of much value. Relatively the number of men. 


concerned may be small, but I believe that they 
are sufficiently numerous to provide us with 
guidanoe of a kind that we cannot afford to neglect. 

There are, indeed, features in the present 
situation which suggest. that there is much scope 
for the economist, and not only in connexion with 
the interpretation. of the experiences of grass 
growers. All readers of agricultural journals 
know that, in spite of agriculture’s depressed state, 
there are within the industry many enterprising 
men who are doing. well both for themselves and 
for their land. Their methods are certainly worth 
study and exposition, and the audience waita. 
Thanks to such movements as the Young Farmers’ 
Clubs and to the facilities for training provided 
by Farm Institutes, there are now in Great Britain 
a large number of lads and young men keenly 
interested in agricultural and anxious 
to legrn. Eoonomic studies of the methods of 
successful men would be welcomed by these 
learners and by them would be translated into 
practice later on. The young farmers of my genera- 
tion learned chiefly by example, and no doubt 
the young farmers of to-day continue to do #0; 
but to-day, much more than formerly, they are 
go trained as to welcome precept, if precept is 
based on economic studies of the kind I have in 
view. Thus in the process of converting some 
four or five million acres now in permanent grase 
into temporary pastures, which would be neceasary 
to fit England to respond rapidly, as Sootland 
already oan, to the call for increased food supplies, 
I lay much stress on the assistance which the 
economist oan give. 

The awakening of the soil, which would follow 
the breaking up of permanent grassland, would 
intensify the programmes of most other scientific 
“workers and in some cases would cell for 
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substantially increased activity. This would be the 
ase especially in agricultural engineering. Whether 
in tilling a larger area in normal times, or in rapidly 
extending the tillage area in war, no form of aid 
would be more weloome to the farmer than aid in 
selecting and employing machines and implements 
that would enable him to use manual labour to 
advantage. 

Many other mattere would call for the attention 
of the solentific worker in war; some of them 
could be predicted because of 1914-18 experience, 
others could not, for one thing learned in 1914-18 
was that war throws up new and unexpected 
problems. On the precise nature of these problems 
we need not now speculate; rather let us note 
that the scientific worker is confronted with one 
very definite objective. This objective, which 
must be approached from different angles, may, 
in & sentence, be stated to be the preparation of 
British agriculture to expand ite normal output 
of food rapidly if called upon to do so. The 
immediste aim should be the provision of a six 
months’ supply of food for the nation in an 
emergency. 

Many of those who have considered the subject 
of food supply in war would not agree with the 
views I expreas ; they would point to agricultural 
experience in recent yeara and argue that the 
production of half the nation’s food from the 
soils of Great Britain: would be impossible. But 
while I admit that experience since 1919 has not 
been encouraging, my view is that our present 
tendency is to underestimate the capacity of our 
agriculture, and I claim that our outlook should 
not be restricted by the experience of the past 
twenty years. 

There is little amiss with the soils, or the climate, 
of Britain ; our tillage land responded well to the 
calls made on it a century ago and would respond 
again. Our farmers taught those of most other 
countries, and if their pupils are now, in some cases, 
ahead of them, there is no lack of farming talent. 
Research and education in agriculture have been 
with us for a generation ; growth may have been 
slow at first, but advances are now being made 
at a rate that is encouraging, and we may confidently 
expect much more aid from science in future than 
it has given us since 1919. Thus, from the technical 
point of view, I see no insuperable difficulties in 
the programme I have outlined. 

From the point of view of farmers themselves, 
however, the case is otherwise. If they and 
their employees are to earn as meagre a share of 
the national Income in future as they have done 
in the past twenty years, a further decline-in the 
arable area is only too likely, for the reason that, 
under recent conditions, masters and men have 
lost confidence in their fature prospects. 
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There is an atmosphere of ‘defeatiam’ about, 
and not only among agriculturiste themselves. 
There is too ready an acceptance of the doctrine 
that economic changes have condemned the land 
of England to slumber under grass, and that 
eoonomic reasons forbid its awakening by the 
plough. As matters are, it would oertainly cost 
the nation money to bring several millions of 
acres back into arable cultivation and to substitute 
temporary for permanent pastures; but if the 
change were made, not only would we add largely 
to the agricultural output, but also there is at least 
a prospect that farmers would find themselves 
better off than they now are. In my judgment 
the ease with which tolerably good grass can be 
grown in many parts of England has led far too 
many farmers to bury their talente under the 
green sod, and too many farmers, as well as their 
counsellors, believe that it is pradent to leave 
these talents buried; but looking to the future 
I am. satisfied that good and faithful service to the 
country calls for a change, and, I hope, for a change 
that would be rewarded. To science I look for 
assistance in bringing this change about and, for 
the farmer’s reward, to the belief that the world’s 
non-agricultural inhabitants cannot expect a 
continuation of the conditions which, during the 
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past century, have enabled them to buy their 
food at less than coat price. But these conditions 
may not quickly alter, while changes in farming 
are needed now, and as I have admitted that the 
nation must pay before large changes in our 
methods of cultivation can be expected, I will 
be asked: Why should the nation pay ? 

Whatever the next year or two may hold in 
store, Britain, hateful aa the prospect may be, 
cannot afford to neglect preparations for defence. 
In these preparations agriculture must have a 
place. How large this place should be is a matter 
of opinion. My personal view, based on experience 
gained during 1914-18, is that it should have a 
large place ; but be ite place large or small, it is 
for services rendered in connexion with defence 
that farmers can legitimately ask the nation to 
pay, as it is paying, and paying heavily, for the 
services of others similarly engaged. 

Thus looking to the future I conclude that the 
century-old motto which heads my paper is still 
applicable ; the nation which relied on the British 
farmer for its food supply in 1839 cannot do 
without his aid in 1939; while he himself, 
if he is to do his part as his forefathers did, 
must take as his watchword ‘Practice with 
Science’’. 
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NUCLEAR REACTIONS IN STELLAR EVOLUTION* 


By Pror. G. GAMOW, 
i GEORGE WASHINGTON UNIVERSITY, WASHINGTON, D.C. 


(3). Apart from the stars of the main sequence, 
there is known a large class of stars having very 
high luminosities but posseasing much lower 
effective temperatures (that is, much greater radii) 
than the stars of the main sequence of the same 
luminosities. In the Hertzsprung—Russell diagram 
thess so-called red giants form a rather irregularly 
distributed group on the upper right aide of the 
main sequence. Because of anomalously large 
radii these red giants possess very low densities, 
and the estimated central temperatures are oon- 
siderably lower than those for the stars of the 
main sequence (for typical red giants the central 
densities can be as low as 5 x 107 gm./om.*, and 
central temperatures leas than 1 x 10*°C.). Thus 
it is clear at once that the energy production in 
these stars cannot be due to the same nuolear 
reaction as in the stars of the main sequence, and 
we have to look for reactions taking place at an 
appreciable rate at much lower temperatures than 
the carbon-nitrogen cycle. From Table I [p. 576] 

*Continusd from page 577. 


we see that the nuclei which can be responsible for _ 
the energy production at lower temperatures are 
the isotopes of heavy hydrogen, lithium, beryllium 
and boron, and, using the data of this table 
together with formula (1), it is easy to estimate 
at which temperatures these differant processes 
will be of importance. Then, using the homology 
transformations, we can caloulate the location of 
stars with different energy-producing reactions in 
the Hertzsprung—Russell diagram'. 

The result of such calculations shows that stars 
with different energy-producing reactions should 
be located within different rather broad bands 
running parallel to the main sequence. The central 
lines of these various bands are shown in Fig. 2 
together with the central line of the main sequence. 
It is interesting to notice that, whereas the bands 
corresponding to the reactions of the isotopes of 
hydrogen and lithium are very olose together, the 
bands of "B and "B are widely separated. This 
comes from the fact that the two isotopes of boron 
lead to quite different nuclear reactions, one being ° 
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the radiatave capture and the other the much more 
probable splitting into three particles. 

In order to notice this ‘lateral structure’ of the 
red-giant region, it is most convenient to use the 
observational material on the pulsating stars 
which, as well known, form a one-dimensional 
sequence, all thejr properties being the functions 
of their (directly observable) pulsation period. In 
Fig. 2 the region of pulsating stars is shown by a 
shaded area, its width at each point being propor- 
tional to the number of stars observed. We see 
that there are definite concentrations of stars near 
the places where the different thermo-nuclear 
reactions of light elements, calculated as indicated 
above, become of importance. The short- 
period group of oluster-variablea contains the 
stars in which the transformations of "B 
probably take the main role. The second 
group includes the Cepheid variables, the num- 
ber of which shows a broad and irregular 
distribution as & function of. the period; this is 
probably due to overlapping of. three separate 
groupe corresponding to the reactions of *'*Li, "Be 
and 4B. Finally, the group of the long-period Mira- 
type variables should be interpreted as due to 
deuterium (and possibly *H). It can be seen that 
the calculated effective temperatures for the stars 
of this group are considerably higher than the 
values actually observed. It must be due, however, 
to the fact that these stars show abnormally high 
central condensations* and the observed effective 
temperature actually corresponds to the extremely 
rarified outer atmospheres surrounding the main 
body of the star. 

The same kind of ‘lateral structure’ would be 
also expected for the non-pulsating red gianta, and, 
as a matter of fact, something of this kind can be 
seen in the diagram, where all sters with known 
characteristics are plotted ; however, due to large 
errors of the parallax ineasurements of these stars, 
the structure is not so definite as for the pulsating 
variables. 

Inasmuch as the light elementa responsible for 
the life of red giants do not possess regenerative 
properties like carbon and nitrogen, and are 
permanently destroyed in the process of energy 
production, the life-periods of a star during which 
the different reactions mentioned above are of 
importance are very short a8 compared with the 
time a star spends on the main sequence. As soon 
as one of the light elements is consumed, the star 
undergoes a comparatively much faster, gravita- 
tional contraction until the central temperature 
reaches the value suitable for the beginning of the 
reaction of the next element. The evolutionary 
track of such a star is shown by ẹ heavy line in 
Fig. 2. 

” Now we come to the discussion of a very peculiar 
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feature of the Hertasprung—Ruseell diagram. It 
has already been pointed out that the pulsating 
variables are distributed along a definite line 
croasing various bands of the red-giant region. It is 
also known that this line represents an upper limit 
for the distribution of red giants, and that almost 
no stars are known between this line and the upper 
part of the main sequence. What is the physical 
meaning of this limiting line, and why do the stars 
begin to pulsate when they approach this line in 
the process of their evolution? ‘The answer to 
this question can probably be-found™ by consider- 
ing the relative importance of the production of 
thermo-nuclear and of gravitational energy in a red 
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giant. If — dX, repræent the decrease of the 
content of the light element respdnsible for the 
reaction, the total amount of the liberated energy ~ 
will be evidently given by 0.dX,.M/m, where M 
and m are the masses of the star and of the atom 
of the element in question and Q the energy 
liberation per nucleus. ‘According to the homology 
transformations, the decrease of X, will cause a 
corresponding decrease of the radius of the star 
which, in ita turn, will lead to the liberation of a 
oartain amount of gravitational energy. The 
condition that this additional liberation of energy 
can be neglected as compared with the nuclear 
energy is evidently . 
a(S) < 00x, =, 
R Me 





(5) 
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which can also be written, using the homology 
relation between R and X, in the form: 


R 1 Gm, A 
M- ari QX, e 
Remembering that M ~ DP and R ~ LT a, 
we can write our condition for the critical lime im 
the form: L ~T”, which roughly coincides 
with the equation of the line of pulsating variables. 
Moreover, substituting the numerical values, we 
find that the line given by this condition really 
passes through the location of these stars in the 
. Thus the line of the pulsating stars 
represenis the geometrical locus of points where the 
graviiaiional contraction begins to play a more 
important part than the nuclear energy production. 
Above this line no ‘lateral’ structure can be ex- 
pected, and any star goes through this region 
rapidly contracting and radiating.the gravitational 
energy liberated in such contraction. This process 
stops, however, a8 soon as the star reaches the main 
sequence where, due to a very high abundance of 
hydrogen, the energy liberation through the 
catalysing action of carbon and nitrogen becomes 
again the predominant process. 

Let us now imagine a star which has just passed 
this limiting line and the source of energy of which is 
therefore mostly gravitational. If, for some reason, 
the radius of the star decreases slightly, the central 
temperature will increase correspondingly and the 
nuclear energy production will become of import- 
ance, giving to the star an impulse to expand. But 
as soon as the expansion starts and the central 
temperature again drops, the nuclear energy pro- 
dugtion becomes again negligible as compared with 
gravitation. It is easy to see that this effect will 
cause an undamped pulsation—in which the star 
will be, so to speak, “bouncing on the critical line’. 


The pulsation will last as long as there is still - 


sufficient amount of the reacting element, and 
there is every reason to believe that the observed 
pulsations of stars near the limiting line are dus to 
euch a process. After the amount of the element 


SUBSTITUTES 


TŒ need to conserve available supplies of 
petrol and the consequent severe restriotion 
of the amount allotted under the rationing scheme 
in Great Britain, raises a question as to the 
applicability of other fuels to the ordinary motor- 
car or trade vehicle. It has to be borne in mind, 
however, that at the present time no fuels ahould 
be used except for good and sufficient reason, as 
fuel is a vital supply in the conduct of modern war. 
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responsible for the pulsation becomes quite 
negligible, the star will rapidly pass the region of 
gravitational contraction and will become a star 
of the upper part of the main sequence. 

(4). It remains now only to consider the later 
stages of stellar evolution, when the star, after 
staying sufficiently long in the main sequence, has 
consumed all itas original content of hydrogen and 
enters into the stage of the final gravitational con- 
traction. It is known" that the final stage of such 
contraction depends easentially on the mass of the 
star. 

If the mass of the star is amaller than the limi- 
ing value 1-4 MO (for stars completely deprived 
of hydrogen), a degenerated electron gas will begin 
to be formed at a certain stage of contraction, and 
the star will tend to the state of very high density 
and low luminosity characteristic of the stars 
known at present as whtte dwarfs. 

For stars of larger mass, no lower limit of con- 
traction exists, because the gravitational pressure 
of the outer layers cannot be balanced at all by 
the pressure of the degenerated electron gas. At 
a certain stage of the contraction one may expect 
that in the interior of the star a large amount of 
free neutrons will begin to be formed, leading to a 
rapid collapse of the whole star and to the libera- 
tion of tremendous amounts of gravitational 
energy **. 

The question as to how such explosions can be 
connected with the observed phenomena of nove 
and supernove is not yet quite clear, and we will 
not enter here into its discussion. 

Summing up, we can say that, due to the 
application of our present knowledge of nuclear 
physics, the problem of stellar energy sources and 
the mam features of stellar evolution can be con- 
sidered at present as practically solved. 

* Gamow, G, and Teller, H., Phys. Rss., 66, 791 (1980). 
* Obandrasekhar, S., “Stellar Structure’ (Ohleago Univ. Pres, 1039). 


* Gamow, G, , Phys. Reu., SB, 706 (1030), 
S, Mon, Wot. Roy. Ag. Soo, 91, 456 (1991) and 


* Baade, W., and Zetcky, F., Prec. Nat. Acad. Sei., 90, 269 (1084). 


FOR PETROL 


The fact that town’s gas was quite largely used 
in the years 1915-17 as a motor-car fuel suggeste 
that it might once more be brought into service. 
It will be recalled that the cycle of operations in 
the petrol engine is essentially the same as that 
employed in the gas engine. In the former, the 
liquid fuel is atomized, metered and mixed with 
air by means of the carburetter, which also pro- 
vides the means of controlling its flow. When gae 
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is to be used, a diffuser of much simpler con- 
struction than the modern petrol carburetter can 
be employed, the mixture of fuel and air being 
affected by a gas supply pipe of about three eighths 
the diameter of the inlet prpe. On the gas supply 
pipe a regulating valve is necessary; this might 
be of the needle type and it might be arranged 
to operate in conjunction with the accelerator 
pedal. A main gas tap is obviously needed, because 
when the engine is shut down the gas must be 
turned off. For perfect combustion about 6 volumes 
of air must be supplied; but for economical 
results 8-10 volumes are better. The power 
obtainable will be somewhat less than from 
petrol, but there should be some saving in cost 
per mile. 

For the storage of gas, large and cumbersome 
gas-bags were used, the obvious place for which is 
on the roof. As an alternative, steel cylinders 
containing high- gas can be carried, but as 
these would generally have to be given some of 
the interlor space of the car, their presence would 
doubtleas be found leas acceptable than the sway- 
ing bulk of the gas-bag overhead. 

The use of gas is in the nature of a reversion to 
an older system ; but it cannot be said that the 
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newer systems offer any pousibility of ready 
adaptation to existing cars: The heavy oils used 


in Diesel or semi-Diesel engines require a quite 
different cycle of operations and therefore an 
espentially different engine” The direct use of 
powdered fuel is making headway; but it would 
necessitate an engine approximating to the heavy- 
oil type. A further possibility is that of generating 
coal gas for the use of the engine ; ‘but this would 
involve the provision of extra plant as well as the 
adoption of a new technique by the driver. 

The most immediately hopeful change-over will, 
therefore, be to the gas-bag, out of place as it may 
appear on a smart oar. Some gas companies are 
understood to be planning the supply of gas in 
bags both at their works and through the garages 
and service stations, and it may be anticipated 
that they will arrange also for the provision. of 
gas-carburetters or diffusers so that an easy change- 
over may be effected. The subject has received 
little attention in the text-books and reliable data 
are difficult to obtain. In “Carburetters and Fuel 
Systems” by A. W. Judge (third edition), illustra- 
tions of several carburetters will be found and quite 
& lot of practical information that would be most 


useful to anyone considering making this change. 


OBITUARY 


Mr. Sydney Evershed 

R. SYDNEY EVERSHED died on September 

18, at the age of eighty-two years, at hia home 

in Kaling. He had been associated with the manu- 

facture of electrical testing instruftnenta for fifty- 

three years. As an inventor his influence can be 

traced in the development of many electrical instru- 

ments in many countries in the world.- He was the 

son of John Evershed of Gomshall, Surrey, and. his 

younger brother John, the well-known astronomer, 

a fellow of the Royal Society, now resides at 
Ewhurst, Surrey. 

At a meeting of the Institution of Electrical 

Engineers held m 1922 to commemorate the first 


ordinary meeting of the Society which was held fifty , 


years previously, Mr. E:vershed gave some in 

reminiscances of his own early life. In 1876, the 
year of the Centennial Exhibition in Philadelphia, 
he read in the newspaper of someone having listened 
to Hamlet’s soliloquy bemg spoken by Dr. Graham 
Bell’s telephone, and was lost in amazement, as at 
that time it was commonly believed that this would 
have required thousands of musical reeds. A year 
later he saw a drawing of a telephone and was sur- 
prised to find how simple its mechanism was. With 
the help of two baking-powder boxes in which he cut 
holes in the lids with his knife, a amall bar magnet 
and some silk-covered wire wound round one pole, 


and a disk of thin sheet iron, which he cut with 
scissors, near the other, and using a long piece of 
telegraph wire to form the ing line between 
the two arude telephones, he found to his amazement 
that they worked admirably, the speech transmitted 
being practically perfect. 

He remembered in his own early life in Surrey the 
days when you saw only one arc lamp at a time, and 
what a great blaze of light it made to people accus- 
tomed to the dingy gas lights in the streets | In these 
days a strenuous research was being made ‘to gub- 
divide the electric light’. There was great excitement 
amongst the physicista when a cablegram came from 
America saying that Edison had succeeded in dividing 
it by means of a platinum incandescent lamp. 
Oontemporaneously with this feverish research, Joseph 
Swan was working in England on his parbon vacuum 
lamp. 

Eivershed was then living a few miles from the 
town of Godalming in Surrey. Strange to say, this 
quiet Surrey village was the first town in England 
to light ita streeta by electricity. A dynamo was 
installed in Pullman's leather mills, not far from the 
town, on the river Wey, where water-power was 
available. The electric lighting of Godalming began 
on December 15, 1881. He ramembered, on a later 
date, seeing the leather mills lit up with what he was 
told were Swan lampe. A leather worker with whom 
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be spoke had a Swan lamp all to himself, but he 
admitted that he preferred a tallow candle. The 
main street of the town was illuminated by three ara 
lamps and the smaller streets by Swan lamps. The 
electric cables were aimply laid in the gutter. He 
remembered kneeling on the pavement and putting 
a charm compass close to the cable and being very 
puzzled because he got no deflection. It was his first 
experiment with alternating current. In about a 
year afterwards Joseph Chamberlain’s Electric Light- 
ing Act was passed, and the newly born industry of 
electric supply was practioally snuffed out for six 
years. 

In 1886, taking with him samples of measuring in- 
struments of a moving iron type which he had made 
with his own hands, E:vershed applied for and obtained 
the position of manager of a little factory established 
by the firm of Goolden and Trotter in Westminster 
for the manufacture of Cardew hot-wire voltaneters, 
fot which there was then a considerable damand im 
the Navy. Captain Philip Cardew had invented this 
instrument two years previously. It waa the first of 
ita kind and in many ways was most suitable for ite 
purpose. 

After several changes of name the firm became 
Evershed and Vignolee, Ltd., with Mr. Eivershed and 
Mr. Vignoles as managing directors. In 1889 Mr. 
Evershed introduced his portable ohmmeter and hand 
generator. From this date the measurement of the 
insulation of house wiring ceased to be a laboratory 
operation. In 1803 he completed his invention of 
the moving-coil ohmmeter. He combined the high- 
voltage generator and ohmmeter in one box in such 
e way that there was no magnetic interference and 
the instrument called the ‘megger’ was in demand in 
practically every country in the world. 

The firm built a large factory called ‘E:vershed and 
Vignole’ near Chiswick Park Station. In 1024 
Evershed gave up his position as managing director 
but remained as chairman until he retired m 1938. 

In 1981 Evershed was asked by the Council of the 
Institution of Electrical Engineers on the anniversary 
of the birthday of David Hughes to give a discourse 
on his life and work. He gave a most enlightenmg 
discourse, dwelling mainly on the two outstanding 
achievements of his life, namely, (1) the invention 
in his early years of the synchromonotype-printing 
telegraph and (2) in lster life the discovery of 
the microphone. In reading this discourse you get 
a deep insight into the life and work of this great 
inventor. At the receiving end the message was 
printed on a paper ribbon by the action of an electro- 
magnet in the circuit. Esch time the contact arm at 
the sending end passed over a live stud, a current tre- 
versed the line and the electromagnet. The armature 
of the magnet forces the paper ribbon into momentary 
contact with the type-wheel and a letter is printed. 
Only one impulse was required for each letter. 

Mr. Evershed’s special knowledge of the magnetic 
properties of alloys of iron and of their use in instru- 
ment making greatly impressed scientific visitors 
when they came to meetings of the Institution and 
at Council dinners. He often spoke in discussions at 
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the Institution of Electrical Engineers, where his 
humorous touches always pleased his audiences. 
The first time the writer heard him speak was in 
1891 when J. Swinburne (now Sir James) read a paper 
on transformer distribution and W. Crookes was m 
the chair. 

In 1899, G. Marooni read his classical paper on 
wireless telegraphy to the Institution of Electrical 
Engineers, Prof. Perry being in the chair. In this 
paper he mentions how he demonstrated the feambility 
of signalling between Ballycastle and Rathlin Island 
in northern Ireland, the distance between the two 
positions being 74 milee. Mr. Evershed, who spoke 
in the discussion, said that he had been working on 
telegraphy to lightehips for many years. One of his 
suggestions which was submitted to a Royal Com- 
mission was tried and found to be a total failure. He 
therefore desired to be the first to congratulate Mr. 
Marconi very heartily on having succeeded. E-vershed 
was always delighted and pleased with other people’s 
discoveries. 

In 1900 the writer remembers him reading a paper 
on a ‘frictionless motor meter’. He forestalled 
criticiam by pointing out that the adjective ‘friction- 
leas’ was used in the comparative sense, just as we 
say ‘emokeleas’ powder or a ‘water-tight’ compart- 
ment. The floating armature was magnetically 
suspended when working and its vertical axis was 
pivoted at the lower end. 

In his early years Evershed investigated the pheno- 
mena exhibited by insulating materials when under 
electrical streas. His resulta are given In a paper read 
before the Institution of Electrical Engineers in 1918, 
and papers presented to the same Institution in 1930 
and 1985 gave the resulta of his work on permanent 
magneta which yielded data that enabled scientific 
design to be substatuted for rule-of-thumb methods. 

Evershed wes for several years a member of the 
Council and @ vice-president of the Institution of Elec- 
trical Engineers. The writer knows also that he was 
invited on more than. one occasion to be president. His 
portrait, painted by Mr. George Harcourt, R.A., was 
presented to him by his firm to commemorate his 
fifty years connexion with it. It is now in the keeping 
of the Institution of Electrical Engineers. 

A.R. 


We regret to announce the following deaths : 


Prof. G. F. Arps, profeasor of psychology in the 
Ohio 8tate University, on September 16, aged mxty- 
five years. 

Prof. Henry C. Cowles, emeritus profeasor of botany 
in the University of Chicago, on September 12, aged 
seventy yours. 

Sir Spencer Lister, director of the South African 
Institute for Medical Research, known for his pioneer 
work on pneumococcal vaccines, on September 6, 
aged armxty-three years. 

Prof. R. 8. Troup, O.M.G., C.LE., F.R.8., professor 
of forestry in the Univermty of Oxford, director of 
the Imperial Forestry Institute during 1924-35, on 
October 1, aged sixty-four years. 
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NEWS AND VIEWS 


Prof. M. von Laue 


Om October 9, Dr. Max von Laue, professor of 
theoretical physics in the University of Berlin, will 
be sixty years old, and we take the opportunity to 
congratulate him on his brilliant scientific work, and 
especially on his conception of the diffraction of 
X-rays by crystals, which hae led to the development 
of more than one new and important branch of 
science. In 1912, Dr. von Laue mads the fundamental 
suggestion that crystals, which had long been believed 
to contain a lattice structure regularly repeated in 
.space, might behave towards X-rays as a diffraction 
grating behaves towards light. He worked out in 
some detail the diffraction effects to be expected 
from such a three-dimensicnal ting, and his 
suggestion led directly to the tal discovery 
of the diffraction by his collaborators Friedrich and 
Knippmg. The diffraction pattern obtamed when a 
beam of X-rays of mixed wave-length falls on a 
crystal is now universally known by his name. The 
immediate effect of the discovery was to settle the 
contemporary discussion about the nature of X-rays. 
The work was immediately taken up by acientiflo 
men in all countries, molnding, of course, the Braggs 
in England, and, in the years that followed, the 
diffraction of X-rays has developed into our most 
the structure of 


international antagonism, it is wall to note that the 
branch of science initiated by von Laue has developed 
by the co-operative effort of men of all nations. 
Dr. von Laue has numerous friends in Great Britain ; 
all of them hope that he has yet many years of 
fruitful work before him. 


The Central Register: Section for Scientific Research 

Tas Royal Society, at Trinity College, Cambridge, 
has sent a communication in connexion with the 
Central Register to the heads of scientific depart- 
ments in universities, firms, etc., who supplied the 
Royal Society with lista of persons recommended 
for the Register. It is pointed out that the Oentral 
Register is now being used by the Ministry of Labour 
for filling vacancies. Some classes are being abaorbed 
rapidly, others only slowly. To obviate hardship, 
particularly in the latter, it is proposed, in the 
Scientific Research Section, to make an urgensy list 
of persons who are now unemployed, or whose 
prevent jobs are coming or likely to come to an end. 
This list will be given to the Ministry and, where 
possible, vacancies will be filled from it. The original 
lista of recommendations for inclusion on, the Register 
are being returned with the request that names of 
those who should be placed on such an utgeancy list 


should be specially marked. The Royal Society is ` 


aware that many scientific people anxiously await 
information as to whether and when use will be made 
” of the offer of service implied in their registration. 


No general answer can be given. The absorption of 
acientific personnel is proceeding, but this is bound 
to take time, and there is no certamty that every 
volunteer can be used in his profeasional capacity. 
In view of future needs, many will be best advised 
to remain in their normal occupations for the present. 
It is permissible, however, to seek employment, with 
the defence services or otherwise, which is not moon- 
sistent with the Schedule of Reserved Occupations. 
If doubt exists, the Ministry of Labour can consult 
the appropriate panel. If employment in national 
service is obtained otherwise than through the 
Central Register, the Ministry of Labour should be 
informed. 


Scientific and Industrial Research in India 

THe report of the Industrial Research Bureau, 
Government of India, for the year 1988-89, covers 
work carried oub on the development of Indian 
industrial research and industry by the Burean, 
including that of the Industrial Research Oouncil 
and of the Research Branch of the Government Test 
House, Calcutta. The Bureau iteelf has been re- 
sponsible for work on ocasem plastics and has shown 
that high-grade rennet casein is i while the 
resin at present India is of the lactic 
acid type, a E A 
modified technique for the preparation of rennet 
casein, suitable for operation under Indian climatic 
conditions requires development by laboratory in- 
vestigations. The Bureau has also examined the 
economic and technical possibilities of manufacturing 
both rayon and staple fibre in India by the viscose, 
as well as by the acetate, process. It has confinued 
ita co-operation with the Oentral Standards Office 
Railway Board in matters concerning the lubrication 
and painting of railway rolling stock. With the view 
of, developing the manufacture in India of phenol 
and formaldehyde for use in synthetic resins for 
moulding powders, disinfectants, etc., arrangements 
have been made for investigations of crude tar acid 
and phenol-creeol products from the cold distillation 
plant in Bihar. The Indian Lac Research Institute 
at Ranchi has obtained promising results in develop- 
ing a-ahellac-urea-formaldehyde moulding powder. 


THs Research Branch of the Government Test 
House, Calcutta, has continued ita paint investiga- 
tions, covering revised technique for the assessment 
of natural weathering of paint as well as accelerated 
weathering, and the investigation of paint formulm. 
The setting of pigments and the dispersion and 
suspension of red lead pigments have also been 
persing and suspending agents, which indicate that 
the use of aluminium stearate is in no way harmful 
Studies of particle sixe have indicated that aluminium 
stearate reduces the particle size of the red lead 
pigment to a remarkable degree. Investigations of 
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the growth of fungus on psint films on exposure to 
weather indicate that substances such as sodium 
silicofluoride, magnesium borate and tmbromo- 
-phenol, which have proved effective in Western 
countries for preventing fungus growth, are of very 
little value in Bengal, but mercuric oxide and 
mercuric phthalate appear to retard the growth of 
fungus perceptibly. Work on vegetable oils and 
lubricants included a search for more effective 
antioxidanta for castor oil in presence of iron, as 
well as for ground nut oil and for cottonseed oil. 
The most effective antioxidants found so far for 
cottonseed oil are not quite effective enough, and the 
beet antioxidants for ground nut oil are lees effective 
than those found for castor oil. Attention is now 
being oonfined to castor oil and ground nut oil 
brands, for which purpose a-naphthol, «-naphthy!l- 
amine and f§-naphthylamme appear to be the most 
effective antioxidanta. Other studies have covered 
the use of vegetable oils as diesel oils. Work carried 
on in connexion with the glass industry has covered 
the improvement of glass furnaces and accessories. 


Delinquency and Psychology 

In the July issue of the Quarterly Review, Mr. 
Claud Mullins, the well-known Metropolitan Police 
Court magistrate, remarks that some believe that the 
discoveries of modern. psychology completely rob our 
present methods of trial and punishment of all 
justification, and that nearly all who have committed 
any serious breach of the criminal law should pass 
into the hands of psychotherapiste and thus be 
cured, while others deny that our present legal and 
penal methods are in any way affected by psychology. 
Both extreme opinions, however, are gradually 
diminishing. Psychotherapists, by closer contact with 
delinquents, have became more modest in their 
practical attitude, while magistrates and lawyers are 
beginning to realize that peychologista can be of 
assistance. Mr. Mullins himself has sent innumerable 
delinquents to psychotherapists, and m many cases 
has found the resulta satisfactory. It muat, however, 
be borne in mind that paychologisia are concerned 
mainly with an individual while the Bench 1s con- 
cerned also and mainly with society. Certain criminals, 
such aa fraudulent financiers, flre-raisers, stealing 
postmen or railway servants, policemen who accept 
bribes and alcoholic motoriste who kill or maim, 
cannot be dealt with solely or even mainly from the 
point of view of what is beet for the delinquent, 
and in such casea severe punishment is required to 
discourage others. While regarding it as highly 
dangerous for the Bench to assume the functions of 
the psychotherapist, Mr. Mullins maintains that 
some knowledge of psychology and peychotherapy 
ig desirable alike in the judge, recorder, stipendiary 
magistrate and lay justices. 


Museums and Education 


Sranrricant of the new strew being laid upon the 
educational posmbilities of museums was the presence 
of the President of the Board of Education, the Right 
Hon. Earl De La Warr, at the Jubilee Conference of 
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the Museums Association, held at Cheltenham in July. 
In an address to the members the President of the 
Board gave clear evidence of hia own interest in 
museums and indicated that, but for the special 
financial condition of Great Britain, he would have 
announced the setting up of an inquiry into the 
relationships of museums to education and to the 
State. On the whole, he seemed to be doubtful about 
the expediency of bringing the museums of the 
country under the control of the Board of Education, 
believing that freedom of initiative was greater under 
the present system, and that a happy combination 
of official help and collaboration with local or volun- 


tary effort was a source of strength in many spheres 
of work in Great Britain. 


THs same pomt from another angle was referred to 
in & subsequent discussion at the Conference by Mr. 
J. Wilkie, secretary to the Carnegie United Kingdom 
Trust. He pointed out that at present, so far as 
legislation goes, museume (other than national 
museums) are almost all linked with libraries and 
library authorities under the Public Libraries Acta of 
1892 to 1919. But these Acta are adoptive, and there 
is no Government grant in aid of any service which 
is carried out under an adoptive Act. So that the 
Markham Report, in suggesting Government grants 
with some measure of control, is suggesting something 
quite revolutionary in library and museum policy— 
the substitution of a compulsory for a voluntary 
system. That was the problem which faced educa- 
tional reformers in 1870, and it raises the question 
whether public opinion, as represented by the man 
in the street and the public authority, has reached 
that point of belief in the neceamty of museums as 
educational institutions which would compel the 
Tnuseum service to be made comprehensive, universal 
and compulsory. Are compulsory museums to follow 
compulsory education ? An scoount of these discus- 
sions appears in the Museums Journal of September. 


Anthropological Expedition to Brazil 

A PRELIMINARY report, the first to appear, on the 
movements and work ‘of the expedition to Matto 
Groeso, Braml, of Dr. Levi-Strauss and Dr. J. A. 
Vellard, based on the infrequent telegraphic dis- 
patches which had been received to the time of 
writing, has been published in the J. de la Soorété 
das Américanistes, N.8.>-30, 1989. The expedition 
started from So Paulo in May 1938, and, proceeding 
along the line of the Rondon telegraphio system, 
made telegraph stations its bases for contacts with 
the Indians. At Utiarity, Juruena, Nhambiquaras, 
and Vilhena relations were established with various 
groups of the Nambikwara, of whom there are 
approximately 2,000 individuals in a territory 
extending 400 kilometres north of Utiarity. Three 
linguistic divisions were differentiated. The material 
culture was poor; but evidence waa obtained of 
their social organization, system of relationshipa, 
family life, and of certain aspecta of their technology 
and art. By October the expedition had arrived at, 
Pimento Bueno, which was selected as a base for 
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further research. Here visita were paid to groups 
belonging to Guaporé culture, but not classified 
linguistically. A prolonged stay in a village half- 
way between Presidente Hermes and Presidente 
Penna, of which the inhabitants were numerically 
poor and culturally degenerate, nevertheless proved 
fruitful in sociological material. Towards the end of 
the year, on reaching Presidente Penna, the return 
of the expedition by the normal route towards the 
south was barred by torrential rains and the ill- 
bealth of the members of the expedition. It was, 
therefore, decided to leave the country by tbe north 
in the direction of the Rio Madeira and then west 
to Bolivia. 


Research on Lawns 
Imvestication of the particular ecological prob- 
leros which relate to lawns began in America towards 
the end of last century. It was not until 1920, how- 
ever, that such research was ted on a national 
scale in that country, and not until 1925 that any 
provision was made in Great Britam. The 
report for 1988 of the Board of Greenkeeping 
Research, St. Ives Research Station, Bingley, Yorks. 
(pp. 1-77, price 2s., July 1939) shows to what 
adequate development the investigation of green- 
keeping matters has now attained. There are ap- 
proximately 1,600 experimental plots at the Station, 
to inquire into the response of grass varieties to 
manural and mechanical treatments, to control 
pests and diseases, and to select the moet suitable 
varieties of grass for various purposes. Seed of the 
new strain of St. Ives Creeping Red Fescue is grown 
and distributed, whilst an improved strain of Agrostis 
tenuis should yield upon a amall commercial scale in 
1989. Experiments on the control of pearlwort and 
other weeds are in progress, the effects of sulphur as 
a dressing for heavy ground are being investigated, 
treatment of the soil with potassium permanganate 
for the control of earthworms has proved satis- 
factory, and various diseases of turf have also been 
studied. The Station now maintams an extensive 
permanent collection of greenkeeping implementa, 
and has ‘museum’ plotas of grass and weed species— 
features which are of great value to studentas who 
attend the two courses of instruction which are 
held during the year. Letters and advisory 
visits have reached higher maxima than in any 
previous year, and the resulta of the Station's 
researches are published in ita Journal and in various 

reprint publications. 


The Electric Battery Vehicle 

Aoccornpine to the Elecirical Times of September 
28, one result of the outbreak of war is a considerable 
Increase in the number of inquiries received by 
manufacturers of electric accumulators and vehicles 
as to the price of their wares, the charges of electricity 
required by the vehicles and the distance traversed 
for & given charge on a smooth road. Petrol rationing 
has compelled owners of motor-vehicles to curtail 
seriously their usual transport facilities, and they are 
considering the relative advantages of petrol and 
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electricity for transport. OT EEE E EE 
their power from storage batteries they are designed. 
as & rule to have only a moderate range of action, 
varying from about 25 to 45 miles per charge of the 
batteries. The distance dependa on the number 
of stops that have to be made. If the number of 
stops are numerous and the average time of a stop 
long, the advantage lies greatly on the side of the 
electric vehicle, since it only takes power when it is 
running. Most retail deliveries are carried out on a 
‘customer convenience’ basis and not on ‘transport 
economy basis’. It has been estimated that the 
petrol ration for C licence holders is only sufficient 


‘for their vans and lorries to cover half the normal 


mileage. If they have been doing about 75 miles per 
day, then they would be able to substitute an electric 
vehicle and stall be in the same position as at present. 
For any distance between 85 and 75 miles per day, 
an electric vehicle would be an excellent substitute 
for a petrol one. The electric vehicle has other 
advantages. It has a long life; low maintenance and 
cheap running costs enable it, for many duties, to 
prove superior to alternative transport methods. In 
addition, it has the advantage of being exceptionally 
clean, free from fumes and simple to operate. A 
one-ton carrying capacity petrol van running 10,000 
miles @ year will use about 650 gallons of petrol, 
whereas the electric will use 4,000 unite of electricity, 
or about 3 tons of coal. Owing to the grid, if at any 
time difficulties in transport should arise, then those 
power stations involving the minimum amount of 
coal transport could take over much of the load. 


Properties and Testing of Heat- -Insulating Materials 

A GENERAL discussion on ‘The Properties and 
Testing of Heat-Insulating Materials”, organized by 
the Joint Committee on Materials and their Testing, 
in conjunction with the Institution of Gas Engineers, 
will be held in London on November 28. Authorities 
fram Great Britain, the United States, France, and 
Canada are to take part. Further particulars can be 
obtained from the Secretary, Joint Committee on 
Materials and their Testing, Institution of Mechanical 
Engineera, Storey’s Gate, London, 8.W.1. 
Chemical Society 

Tum Chemical Society will continue to function at 
Burlington House, London, unless circumstances 
render it impracticable to do so. It is the intentaon 
of the Council to publiah the Journal of the Chemical 
Sootety each month as heretofore and to issue the 
“Annual Reports on the Progreas of Chemistry, 1930” 
in the early spring of 1940. British Chemical and 
Physiological Abstracts “A”, Pure Chemistry, will also 
continue to be published monthly. The Council has 
accepted ,with great regret as from September 30 
the resignation of Prof. J. W. Cook from the office 
of honorary secretary, on his appointment to the 
regius chair of chemistry of the University of Glasgow. 
It has expressed its high appreciation of the eminent 
services Prof. Cook has rendered to the Society during 
his term of office. Prof. W. Wardlaw, professor of 
physical chemistry in Birkbeck College, London, has 


628 


been appointed by the Council to fill the vacancy 
until the next annual general meeting. The pro- 
gramme of lectures, discussions and meetings of the 
Society for the reading of papers, arranged for the 
seasion 1989-1940, will inevitably euffer drastio 
alterations. The Oouncil hopes, however, that 
modified programmes will be carried out, and par- 
ticulars of meetings will be announced from time to 
time. Until further notice the Society’s Library will 
be open each weekday from 10 a.m. to I pm., and 
from 2 p.m. to 5 p.m. or sunset when earlier, except 
on Saturdays, when the hours will be from 10 a.m. 
to 1 p.m. The Research Fund Committee will meet 
early in November to consider applications for grante 
for research purposes. These must be received by 
November 1. 


Physical Society 

A SPECIAL meeting of the Counail of the Physical 
Society was held on Friday, September 22, to discuss 
the Socety’s activities in the immediate future. It 
was decided that the science meetings, the annual 
exhibition of scientific instruments and apparatus and. 
the annual oompetition in ocraftamanship and 
tamanship should be suspended for the 
present, but that the publication of the Procssdings 
should be continued as usual. Volume 6 of the 
Society’s annual “Reportes on Progress in Physica’’ 
is now in the printers’ hands, and it is hoped that 
this vohime will be issued at the usual time—ithe end 
of the present year. The Council recently had under 
consideration a project to hold local meetings of the 
members of the teaching and research staffs of the 
physics and related departments of a number of the 
provincial universities and university colleges ; 
normally two such meetings would have been held 
in each seasion in the physics departments of two of 
the univermties concerned. The officers and Council 
hope that, even though this scheme may not be 
carried out in ite entirety, it may still be possible for 
local groups to hold meetings of an mformal type 
under the auspices of the Society. For the present, 
the business of the Society will be carried on at ite 
office at 1 Lowther Gardens, Exhibition Road, 
London, 8.W.7 (Telephone: Kensington 0048); all 
communications and the MSS. of papers submitted 
for publication by the Society should be sent to the 
honorary secretaries at that address. 


Institution of Civil Engineers 

Ir is announced that the Counoil of the Instutution 
of Civil Engineers has decided to continue, so far as 
may be practicable, the work of the Institution 
from the headquarters building in Great George 
Street, Westminster, 5.W.1. The meetings of the 
Institution in London will be suspended until further 
notice, and the Conference on Engineering Education 
and Training and the Road Engineering Exhibition 
are postponed indefinitely. The October examina- 
tions of the Institution will be held in London, but 
not in the provinces. The Council will continues to 
co-operate in the work of the Central Register of the 
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Ministry of Labour and to asist the War Office and 
other Service Departmenta in the recruitment of 
qualified civil engineers for posta in which their 
profeasional experience is of value. 


Royal Institution 

TH policy to be followed by the Royal Institution 
during the War has been under consideration by the 
managers, who have decided to maintain its normal 
activities s0 far aa possible. The libraries and reading 
rooms will be kept open as usual. Although the 
present ‘black-out’ restrictions prohibit the holding 
of the Friday evening meetings, a series of afternoon 
lectures at an earlier hour is being ayranged and will 
he announced in due course. 


Taa Royal Society will function normally during 
the war; the administrative office is located in 
Trinity College, Cambridge, and it is probable that 
the meetings of the Society will be held in that 
town. 


Institution of Professional Civil Servants 

Tem Institution of Profeasional Civil Servants 
has temporary headquarters at 20 Cedar Road, 
Sutton, Surrey, to which communications should 
be sent. 


Announcements 

Mr. W. C. Wnasox, director of the unit for Clinical 
Research in Surgery at Edmburgh Royal Infirmary, 
has been appointed regius profeasor of surgery in 
the University of Edinburgh. 


Pror. Kwantont Twrazawa, dean of the Faculty 
of Science of Tokyo Imperial University, has suc- 
ceeded Prof. Mashio Ishimoto as director of the 
Earthquake Research Instatute. Prof. Ishimoto 
will oontinue his researches as a member of the 
Institute. 


Dr. GERaLD B. Wess, research director of the 
Colorado Foundation for Researoh in Tuberculosis, 
has recently been awarded the Trudeau Medal of the 
National Tuberculosis Association in recognition of 
his attempts to produce speafic immunity against 
tuberculosis by the inoculation of animals with very 
minute doses of tubercle bacilli. 


ConNBEQUENT upon the outbreak of war, the celebra- 
tion of the Royal Microscopical Sooiety’s centenary 
this month is postponed, and a further notifloation 
will be issued in due course. 

It was announced in Nature of September 30, 
p- 592, that the Imperial College is preparing to 
re-open most of its departments at South Kensington 
on October 10. We are asked to state that the date 
15 not yet fixed and that students will be advised 
when t return. 
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Connexion between the Life-time of the Meson and 
the Beta-Decay of Light Elements 

As is well known, the assumption of the instability 

of the meson, which is included in the fundamental 


hypotheses of Yukawa’s theory of beta-disintegration, - 


has received a striking qualitative confirmation from 
investigations of the absorption of the penetrating 
component of the coamic radiation!. As streased by 
Nordheim’, there is, however, in the forma of the 
theory successively considered by Yukawa? a serious 
quantitative di regarding the value of the 
ratio between the life-times of the free meson and of 
light beta-radioactive elements : the value of this 
ratio, calculated by using the values of the constants 
determined from the magnitude of the nuclear forces, 
turns out to be much smaller than that derived fram 
observation. Since this cy affects equally 
any other form of the theory involving only one of 
the four types of meson fields which, according to 
Kemmer‘, are possible a priori, it may be concluded 
that no such form of the theory will be able to account 

titatively for the connexion between the life- 
tune of the mesons and the beta-deosy of light elo- 
ments. 

On the other hand, it is immediately apparent that 
the discrepancy in question can be removed as soon 
as a mixture of independent meson fields is introduced. 
Consider, for example, such a mixture of two fields 
A and B. The additive contribution of the field B 
to the beta-decay constant may then for some elements 
be much larger than that of the fleld 4, while the life- 
time of the free mesons associated with fleld B will 
be so short oom with that of the mesons 
associated with field A that only the latter would 
have been observed at present in cosmic radiation. 


Now a discussion of the problem of nuclear forcea® © 


seems to bring out the necessity of introducing just 
such a mixture of two types of meson flelds, namely, 
& vector meson field and a pseudoscalar meson field. 
A closer investigation, which is being contmued, 
shows that such meson fields give rise to an inter- 
action between heavy and light particles which, 
besides a term of the same type as that assumed im 
the original Fermi theory of beta-decay, may involve 
several possible combinations of other terms of 6 
more comploated form. 

The resulting theory of beta-decay thus contains 
e œrtain amount of arbitrariness, which a ocom- 
parison with the available experiments is not yet 
able to remove. Anyhow, it may be expected that 
it will enable us not only to avoid the discrepancy 
pointed out by Nordheim, but also to -account for 
such consi le variations of the form of the beta- 
* spectrum and the value of the beta-decay constant 


~ 


from element to element, as are already indicated 
by the present empirical data. 


; O. MoLLER. 
Universitetets Institut for L. ROSENTALD. 
teoretisk Fysik, 8. ROISNTAL. 
Kebenhayn. 
August 11., 


g aie te e wet H. and Helvenberg, W., Mryn. d arcation 


ing al Phys. Res., %, 506 (1030). ‘ 

“He Nar Proc. phyz.-math. Soc. Japan, 17, arenes fy habha, 
TURS, 117 (19348); Yuka H., Sakata, Kobayasi, 
Narona, 141, 117 ie “math. Soe, Japan, £0, 780 (1 ) 

Kemmer, N- Proe. Rey. See., A, 186, 127 (1938). 

ea R Narcan, 143, 241 (1930): 144, 176 


A New Tenn e for the Spreading of Proteins and 
‘Spreading Number’ 

TEN volatile solvents employed for fatty 
substances cannot be used for the spreading of protein 
oes ib on the surface of water, since the majority 

ee Hughes and 

1 have spread proteins directly from the dry 
being determined with 


Eee sau a ae a EO on hoe 
face without worrying about the possible disappear- 
ance of a part of it in the substrate. Fatty substances 
and the exceptional protein, in, bave been 

successfully from aleoholic solution, in spite 
of the fact that ethyl alcohol is soluble in water. It 
appears that in this cage, owing to its large spreading 
aetan, the alcohol spreads very rapidly before it 

time to diffuse into the substrate. 

Starting from these facta, a general method has 
been evolved for the spreading of proteins from 
aqueous solutions. The protein is dissolved in water, 
the surface tension of which is artificially lowered 
by adding traces of a capillary active substance, 80 
that, when 4 i a ee 
substrate, it qui spreads. Onoe scattered, only 
the fan aian GE ties orea Gd iho olon 
disso in the substrate. As capillary active sub- 
stance, amy] alochol at a dilution of 1-2 per thousand 
bas given very satisfactory resulta. The action is 
simply one of mechanical dispersion, and the same 
result may be obtained by using esters (for example, 
butyl acetate or propionate) as capillary active 
subetances. 

Various types of proteins have been thus 
on the surface of either distiled water Se. dilate 
hydrochloric acid or caustic soda. Particularly some 
globulins (for ara ae myosin, amsndin, edestin) have 
been spread which Sane sauted abe lo fares Alen, 
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or at least to spread only on very concentrated salt 
solutions. Below are given the areas in sq.m. per mgm. 
occupied by these different globulins. These figures 
are simply intended to show how the surface con- 
centrations are comparable with those found oF the 
ordinary proteins. 


__ ne a 


14 13 09 
HO AT ooo 14 1'1 13 

A subetance may have a very low spreading 
preasure and yet be spread and give a film stab ataie 
under relatively high pressures. Te has. to be an 
phasized that, with that do not 
spontaneously, one of the functions of the solvent 
is to the molecules over the largest possible 
area. It is found that to obtam complete scattering, 
it 18 to ensure that the concentration of the 

tein in the drop should be below a certain quantity, 
just as is the case with solutions of stearic acid or 
tristearin in a volatile solvent and gliadin in alooholic 
solution. 

The ‘spreading munber’. It bas often been noticed 
that the of a protein from a crystal is more 
difficult, 1f not im le (for example, casein), at 
areca with eas This is to be expected since at 

int the solubility is at the mmimum and, 
pase an the work of adhesion being also a minimum, 
the spreading pressure is lower. This variation 
af the spreadmg pressure with the pH seems to“ be 
In contradiction brian the results of Gorter and 
collaborators, who found a maximum of the ‘ i 
number’ at the isoelectric point, when the protein 
was injected as a solution. The contradiction is only 


apparent and is due to the bad definition of ‘spread- ` 


The pomt in question is rather the spreading 
ee Gorter’s curves the 

number’ as a function of the pH or the salt concen- 
tration are three-dimensional solubility curves and 
ee ee eee In reality, 
if ‘the su tes pH corresponds to the isoelectric 
point gf the protein, this, being at its minimum 
solubility, will before an lable quantity 
has time to dissolve. At other pH or salt ooncentra- 
tions, it will be more or leas soluble and the surface 
SO aga rc ae a 

which is left on the surface. 

In order to show that the variation of the ‘spread- 
ing number’ with the pH is m any case not a surface 


monolayer, after this had been formed and the state 
of equilibrium reached‘. A layer of egg albumin 
was spread by the Gorter and Grendel technique on 
pH 4:9 (4/1,000 acetate buffer). The pH of the sub- 
strate was afterwards brought successively to pH 3-2, 
5-1, 2°6, then back to 4:9 and 11. The order of 
guoceeasion ig immaterial: in one case, the film was 
spread on pH 7:8 (Af/1,000 Co,HNa) with the new 
technique and the pH afterwards brought to 4-0. 
The observe] areas under 1-5 dyne/cm. are given below, 


the value 100 being arbitrarily attributed to the area 


at pH 4-9. 


Figg albumin (relative areas under 1-5 dyne/om.) 
pH 49 100 

100 pH 78 97 

49 100 


os aa be CR OS 
oder 
3 


l 5 
If Gorter’s curve representa the change of area 
occupied by a given quantity of egg albumin, the 
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passage from pH 4:9 to 8-2 would have reduced the 
area to one eighth. Likewise, the film should extend 
20 or 80 times by the pH from 7:8 to 4:9. 
Whereas in fact, as can seer. by the numbers 
above, the maximum variation in the area is at the 
most 10 per cent and the area is not even at a maxi- 
mum at, the isoelectric point. As noted by Phi 
a study of the te a a 
relatively small variations in the arte are entirely 
attributable to changes of the compressibility 
A more detailed account will be published 
elsewhere. ; 
; D. DABVIOHIAN. 
Laboratory of Colloid Science, 
Cambridge. 


Te-txtension’ surface phenomenon which ooours 

in certain otrcumstances: see, Dervichtan, D., O.E. 900, 16 

' Philippi, “On the Nature of Proteins”. Thesis, p. 71 (Amsterdam. 
1986). 


Comparison of the A tion, Electrolytic, and 

Interference Methods of Film Areas 

Taa Bowden-Rideal! electrolytic method of measur- 
ing area by the electrodeposition of h ions 
on conducting surfaces has been modifed so that 
rapid measurements may be made by using sudio- 
frequency alternating currents superposed on very 
feeble direct currenté, and measuring directly the 
alternating changes of electrode potential with an 
amplifier and wave analyser with one megohm mput 
impedance. Comparisons of surface areas were made 
by measuring the alternating current required to give 
the same alternating electrode potential as on one 
square centimetre of a mercury surface. 

Measurements of the same surface were also made 
by the interference method’. 

Finally, the adsorption of palmitic acid was stadied 
on large metallic granules with activated metallic 
surfaces, and when oovered with ooloured oxide 
films. The electrolytic method was also used with 
these granules. The results of adsorption measure- 
ments are near those of the interference method for 
slightly oxidifed surfaces, but approach the order of 
cans eaten of the electrolytic method for metallic 

B0C8. ` 


A full account of the work will be published later. 


BATIO OF PLANS ARMA TO MBASURED ARBA 


Biighthy oxidised (fln « 10 om.) 
Interference Mlectratytio 
4-8 = 61 
FE. H. CONSTABLE. 
Faculty of Engineering, ‘ - 
Fouad Èl Awal University, 
Giss. 


1 Prec Rey. Soo., à., 180, 90 ({928), a 
* Constable, Proce. Roy Soe., A., 119, 190 (1029). 
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Apparent Anomalous Isotopic Effect in Some Bands 
Associated with the Swan Bands ` 


A NUMBNE of weak bands have been noted in 
sources of carbon molecular spectra by Johnson?! and 
by Fox and Herzberg’. Because of their association 
with carbon spectra, these bands were attributed to 
the carbon molecule, and several of the 
ones (A 4770, 4886, 4911, 4997) tentatively identifled 
as tail-bands of the Swan system. Measurements of 
the isotopic heads of the first three of these bands 
obtained from carbon enriched in the heavy isotope 
ive some information concerning their nature and 
display an anomalously large isctopio shift. 

The following of the heads of these*bands 
were obtamed of carbon contaming 
Se por ent GO, takea ca a Sii erating spsctrocmmph 
in the first order. The source was an end-on quarts 


capilary discharge in argon containing a trace of 
methane, activated by a 3 kw. transformer. 
+) head uG head Tsotopic shift 
4770-31 A. 4764:77 A. 
20,967 -60 em. “£0,061 -5% om." 23 -O8 om.i 
4836-16 4827-57 
20,071 -80 20,708 -59 36-79 
4910-08 4598 -D2 
20,356 09 20,406 -08 49-09 


The values 23-92 om.~! and 86-79 cm. are thought 
to be accurate to leas than 0'1 cm.~!, while the value 
49-89 am.— is not so accurate because the band à 4911 
is much weaker than the other two. 

The fact that only two heads were present, even 
OT ee ee ee 
50 per cent 40, is clear proof that the emitting mole- 
cule is not C—O, but contains only one carbon atom. 
The isotopic shift is very large, and.can be explained 
only by the unreasonable assumptions of an mfinitely 
heavy emitting molecule, so that the carbon has its 
maximum effect on the vibrational energy, combined 
with very large correction terms for the effecta of 
anharmonicity and rotational shifte. The origin of 
the band system computed from the relative magni- 
tudes of the isotopic shifts is near 21,500 cm.-', so 
that the 0,0 band is probably covered up by the 1,0 
(A 4787) Swan band. 

From the occurrence of these bands in a wide 
variety of sources of carbon spectra, they must be 
due to carbon combined with a very persistent im- 
purity ; and from their occurrence in sources of 
excitation, the emitting molecule should not be very 
complex. 

These bands were noticed incidentally to measure- 
ment of the +*) spin, and on socount of pressure of 


other work, no further research on them can be done ' 


at this laboratory. 
Onas. H. Towns, 


California Institate of Technology, 
Pasadena, 


August 15. 


i Johnson, B. O., Pad. Treas. Roy. op ieee 7 (1086). 
*Fox, J. G., and Herzberg, C., Phy. Res., MB, 688 (1937). 


Diffraction of Ultra-Short Radio Waves 


Sesnemaraiy! hes shown thst in the study of the 
diffraction of electromagnetic waves at a sharp 
account must be taken of the contribution to 
"diffracted fleld of the wave which is reflected at the 
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edge. Because of the variation in boundary conditions 
at the edge for radiation linearly polarized in different 
ae Sommerfeld deduced that the shadow cast 


sharp edge should be deepest for radiation 
polarized with the electric vector parallel to the 


ge and Jentzsch", amongst others, have observed 
this feature for waves in the visible spectrum. We 
have obtained the same result with ultra-ahort radio 
waves in the wave-band 2-8 metres. When such 
waves are propagated over hills with long ridge form- 

sa ai are found among the downs of south 
England, we have noted that the shadow behind the 
ridges is always appreciably deeper for horizontally 
polarized (electric vector horizontal) than for vertically 
polarized waves. Typical results obtained on a 
wave-length of 3 metres on Dunstable Downs are 
given in the accompanying table. For a fixed trans- 
mitter position situated on a plateau about 200 yards 
from the edge of a slope some 400 ft. in overall 
j tho vertical and horizontal 


positions on the slope, the transmitting serial being 
oriented. according to the typé of polarization under 
observation at the receiver. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
i 


sse eek 82 
wren denen mirimiri 
Ze% Bea SSRBL 


bet pod 





It will be noted that near the top of the ri 
(position 1) the vertical and horizontal electric - 
strengths were approximately equal, but that on 
moving the receiver down the hill into the shadow, 
the vertical electric fisld increased relative to the 
horizontal electric fleld, and that finally, as the 
slope lessened, both fields increased slightly but the 
vertical electric fleld remamed throughout greater 
than the horizontal field. 

Similar results have been obtained on other hills 
devoid of trees. The presence of trees complicates 
the propagation characteristics of ultra-short radio 
waves, but it has been found that m the wave-band 
2-3 metres, vertically polarized radiation appears, 
in general, to be the most efficient for conditions in : 
which diffraction by hills is predominant, 

This work forms part the of the 
Radio Research Board, and this note is published 
by permission of the Department of Scientiflo and 

Research. 


Industrial 
J. 8. MaPETRIE. 
J. A. Saxror. 
Radio Department, 
National Physical Laboratory, 
July 28. 
2 Bommerfeld, à., daw. Phys., €7, 317-374 (1806). 


"Wien, W., Wied. dan., $8, 117-130 (1886). 
* Jentasoh, F., Asn, Phys., 94, 203-312 (1027). 
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Isotope Effect in Potassium Dihydrogen Phosphate 

Waan the hydrogen in potassium dihydrogen 
aca eg (KEH,PO,) is replaced by deuterium by 
repeated crystallization from warm 99-6 per cent 
heavy water (D,O), the potassium phosphate separates 
in a different structure. It can with some 
diffculty also be made to crystallize in the tetragonal 
form described by West}, by adding a nucleus of 
KH,PO, to a supersaturated solution of KD,PO,. 
When the new orystal form is powdered, it slowly 
reverts to the tetragonal form over & period of days. 

As is being described elsewhere, a comparison of 
the tetragonal forms of KH,PO, and KD,PO, shows 
that the short hydrogen bonds (2:55 A.) aro as- 
sociated with a very considerable expension of the 
lattice on substituting deuterium, thus showing 
similarity with the short hydrogen bonds in oxalic 
acid dihydrate and sodium bicarbonate’. 

The separation of acid potassium phosphate in a 
new crystal structure from heavy water is further 
evidence of the difference between hydrogen and 
deuterium bonds in crystals. So far as can be ascer- 
tained with the limited amount of material at present 
available, the new form is chemically identical with 
tetragonal KD,PO, and has approximately the 
same density. From the X-ray data the crystals are 
monoclinic, with 8 molecules per unit cell, the axes 

me :a m= 7-37 + 0-01A.;6 m 14°73 +0:01 AL; oo 
7:17 +0-01 A.; B = 92-0°. 

Random errors are as given. Systematic errors 
probably do not exceed 1 per cent except for the a 
axis, for the determination of which only weak 
reflections were available. The crystals tend to 
elongate along the c axis, and prominent faces are 
(100), (010), and (110). 

A detailed investigation of the new orystal structure 
is being a4 since it promises to throw 
further light on the role of hydrogen bonds in crystals. 

A. R. UBBELOHDE. 
I. WOODWARD., 
Davy Faraday Laboratory, 
Royal Institution, 
London, W.1. 
1 West, J., $ Arun , 24, 806 (1030). 
ater ee J M,and Ubbelohde, A.R., Proo, Roy. Soe., A, 170, 222 


Specific Heat of Methane Under Pressure 

Criusius! discovered the anomaly of the specific 
heat of solid methane at 20°4° K.; Eucken, Heuse 
and others showed further that there was a case of 
the so-called A-point. It appeared desirable to 
study the influence of the preasure of transformation 
at the A-point. 

Closius and Perlick mvestigated the specific heat 
of solid methane under pressure up to 200 kgm./am.*. 
In our laboratory the measurements of the c 
heat of methane were carried out from 12° K. to 
80° K. at preasures up to 2,000 kgm./om.', and the 
preliminary resulta are reported below. 

The measurements were performed in a steel 
calorimeter, the specific heat of which was 20 per 
cent of that of solid methane at 18° K. The preasure 
hin transmitted by helum. At a preasure of 

1 kgm./em.* the anomaly of specific heat occurred 
at 20:6° K. The maximum value measured was 
200 cal.fmol. (81 cal.fmol. measured by Clusius), the 
breadth of the maximum at 10 cal.jmol. was 0-4° 
(0-9° measured by Clusius). These data attest the 


high degree of purity of the methane investigated. 
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Thè measurements at all preasurea were effected 
with one condensation. 

The measurements of methane under pressure 
revealed the existence _of two maxima of specific 
heat which shift with changing preasure. The 
accompanying diagram representa the dependence 
of the temperature T' of these maxima on the pressure 
P. From the curves it follows that the low-tempera- 
ture maximum which appears under preasure is shifted 
by the preasure faster than the normal maximum. 


30 





To all appearance methane under normal pressure 
has the second ific heat maximum at the tem- 
perature of liquid helium. The preasure shifts this 
maximum to the region of higher temperatures, 
where it is observed as the second maxmmum. The 
displacement of the maxima appears to depend on 
the increase of the density of the substance caused 


by preasure. 

Cluaius and his co-workers discovered two ifio 
heat maxima: at 15:5° K. and 22-6° K. in 2D 
and 91:4° K. and 26° K. in OD,. The introduction 
of one molecule of heavy hydrogen (D) is evidently 
equivalent to the influence of pressure upon ordinary 
methane. 

The same conclusions were drawn by Eucken and 
hia co-workers from their investigations of mixtures 
CH, and OD.. Extrapolating, these authors come 
to the conclusion that CH, under a pressure of 
1,200 kgm./om." must be equivalent to OD, at 
: e jam.!. Our measurements (see diagram) show 

Toa of OH, at 1,410 kgm./cm." to the 

Eucken. The OD, of Clusius is equivalent to 

a “OH, at 1,850 kgm./am.*. This slight difference 
is probably due to the difference in the purity. 

An examination of these resulta confirms the view 
expressed above as to the analogy of the augmentation 
of density of CH, by preasure and the substitution 
of D for H in the molecule. 

These resulta have been obtained in a calorimeter 
in which the helium transmitting the preasure was in 
direct contact with the methane. 

O. N. TRAPEZNIKOWA. 


Kharkov. G. A. MOIJUTIN. 
June 20. 

1 Onus, F. AP EEE Chean., 3, 41 (1029). 
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Colour of Celestine 


Soma months ago, through the good offices of 
Mr. B. Topley, ce oa ‘Albright and Wilson, 
Oldbury, we obtained several specimens of celestine 
from near Yate, Glos. Some were colourless, others 
tinged with blue, whilst a few were red. The blue 
crystals have been observed locally to occur lining 
channels or ‘pipes’ where water has bored through 
the massive mineral; ‘the particular conditions 
favouring the red orystals are not apparently known. 
The blue colour, to which celestine owes its name, 
is usually attributed to traces of vivianite, which 


P ee This, however, 


the red colour. 
A Doelter* iva tear the oolours of celestins and 


numerous other minerals to the presence of colloidal 
inclusions, the degree of dispersion of which would 
determine the colour, whilst the concentration would 
determine the depth of that colour. He suggested, 
further, that the blue colour of celestme might be 
caused by colloidal sulphur produced by reduction 
of some of the sulphate. 

Spectrograms of our specimens showed that whilst 
only minute traces of iron were present, the char- 
acteristic lines of gold were well defined in the red 
and blue specimens, but were scarcely perceptible 
in the white. The gold was extracted with aqua 
regia, reduced with ao hydraxine* and hii 
on & sintered glass funnel using a microbalance. 
iron was determmed colorimetrically. 

The results were as follows: 


Gokd (p.p.m.) Tron (p.p m.) 
Oolourless crystals ies nil* 19 
Paks blus au iz 40 . 4 
Deep rod Şi es 85 4 


* Too mall to extract. 


It is noteworthy that the iron content was greatest 
in the colourlesa crystals, whilst the gold content 
rose with the depth of colour. When gently heated, 
the blue crystals became slightly pink, but the other 
crystals were unchanged. 

We are inclined to the opinion, therefore, that the 
colours of our specimens are due to colloidal gold. 
We should like to examine specimens from other 
localities but are experiencing great difficulty in 
o them ; perhaps some sae of NATUR® 
could help to obtain specimens. 
` J. Nuwron FRIEND. 
JOHN P. ALLOHIN. 
'Fochnical College, i 

Birmingham. 
Rept. 7. 
“ee Gee MMumeralogy’’, 906 (1014). 
® Doelter, “Die Farben der Mineraten” (1015), 


va Poxxl- of 
een a reduction (Ana. Chum, Anal, 18, 


Miers, “Mineralogy”, 


Vitamin B, and Acetate Oxidation by Bacteria 

Ir is now known! that vitamin B, may be a 
necessary factor for the growth of bacteria. Bacteria 
oan, however, be grown with minimal amounts of 
vitamin B, and such bacteria (for example, Staphy- 
lococous aureus) may show enhanced metabolic 
activities so far as the breakdown of pyruvio acid is 
concerned, when the vitamin is added to suspensions 
of the washed cella’, If the bacteria are grown on a 
medium containing adequate tities of vitamin 
, By the subsequent addition of the vitamin to the 
Ne ere ee cer Ol cee 
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It is evident that a study of the action of vitamin 
B, on the chemical changes brought about by 
vitamin B,-deficient bacteria may throw new light on 
the mechanism of action of this vitamin. 

8o far, attention has been mainly concerned with 
the effects of vitamin B, on pyruvic acid and lactic 
acid breakdown, following the work of Peters and 
his colleagues on the effects of this vitamin on the 
metaboliam of avitammous pigeon brain. 

Werkman and his colleagues? have found that the 
growth and metabolism of propionic acid bacteria 
are affected by the presence of vitamin B,. 

We have found, using a washed suspension of 
propionic acid bacteria grown on &@ vitamin B,- 
deficient medium, that the addition of the vitamin 
very markedly stimulates the oxidation of acetic 
acid. 

Acetic acid is already known from the work of 
Btone, Wood and Werkman‘ to aot as a hydrogen 
donator in the presence of the resting cells of propionic 
acid. bacteria. 

A typical result illustrating the action of vitamin 
B, on acetate oxidation is shown by the followmg 
figures, obtained with a suspension of bacteria grown 
on a vitamin B,-deficient medium and incubated 
aerobically in a phosphate medium (in a Barcroft 
differential respiratory apparatus) at 37° for -two 
hours : 





(1) In 


Res a conclusions may be drawn. 

resenoe o very amall quantities of vitamin B, 

(for eas, 0-08 x 10-* mgm. per ml.) there is a 
marked 


very stimulation of the oxygen uptake in 
the presence of acetate, though not in the absence of 
the added substrate. This stimulation is not due to 
an increase In the number of bacteria during the 
course of the experiment as cell counts have shown. 
(2) The ratio of oxygen uptake to acetate utilized is 
Desde ee adie oe ee eo 
independent of the addition of vitamin The 
ratio of 2-0 would be expected if ag ig ia 
of acetate occurred according to the following 
equation 
OH,.COOH + 20,= 200,+2H,0, 


and estimations of carbon dioxide (or bicarbonate) 
formation have been consistent with this conclusion. 

It would be a plausible view that the catalytic 
action of the vitamin is due to ita accelerative effect 
on the oxidation of pyruvic acid possibly formed as 
an intermediate during the oxidation of acetic acid. 
Against this view, however, is the experimental fact 
that no pyruvic acid appears to accumulate when 
the acetate is oxidized by the bacteria in the absence 
of the added vitamin. Moreover, a ratio consider- 
ably leas than 2-0 would be expected if acetate were 
oxidized in the absence of vitamin B, to an inter- 
mediate the further oxidation of which the 
presence of the vitamin. E t has failed to show 
that traces of pyruvic acid block the aerobic oxida- 
tion of acetic acid. The inference would be that the 
acetic acid molecule itself, in the case at any rate of 


propionic acid bacteria, requires the presence of 
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vitamin B, to aocomplish ita aerobic oxidation. 
Whether this is the case with mammalian tissues 1s 
a matter shortly to be investigated. 

Our experiments indicate that the catalytic agent 
is cocarboxylase (vitamin B, hosphate) rather 
than vitamin B, itself (of. Lipmann*). Silverman and 
Werkman’ have recently shown that propionic acid 
bacteria are capable of synthesizing cocarboxylase 
from vitamm B,. 

More complete details of theee and related experi- 
ments will be published in due course. 


J. H. Quasrer. 
D. M. WEBLEY. 
Biochemical Laboratory, 
Cardiff City Mental Hoepita’. 
Aug. 16. 


’ Knight, Bwokem. J., Xi, 781, 966 (1937) 

‘ii, Biochem, J., 38, 383 (1938). 

" Wood, Anderson and Mihara Rac., 88, 201 (1038). Silverman 
and Werkman, Proc. Soo. Hep. Dol. Med., 88, 823 (1088) 

t Btone, Wood and Werkman, Bicohem. J, 30, 624 (1086). 


*Tapmann, Zurymotogia, 4, 65 (1937). 
* Alverman and Werkman, Freymoloma, 5, 885 (1030). 


Vitarnin A in Ling Cod Liver Oil 

Tua ling cod, Ophiodon elongatus, is an interesting 
fish because (1) it is neither & ling nor a cod; (2) it 
18 found only in the north-eastern Pacific Ocean, and 
is one of the chief fish catches in British Columbia ; 
and (8) it yields a liver oil rich in vitamin A}. 

Recently, in a routine examimation of fish oils for 
whale oil adulteration, no published absorption curves 
for ling ood liver oil, or for Pacific whale oil, could be 
found. Such curves, together with average halibut 
and cod, are therefore presented in this note. 
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Ling cod liver oil is seen to have a typical absorption 
around $28 my (vitamin A), and in this case, to be 
much more potent than the sample of halibut liver oil. 

Whale oil adulteration can easily be detected by the 
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criteris of Drummond’, though the curve for whale 
oil shown. here is not quite identical with his curves. 
We are very grateful to Dr. H. N. Brocklesby, of 
Prince R , B.C., who observed the high vitamin A 
content of ling cod oil, for a sample of liver oil from 
ried identified ling cod, and for the whale liver 
oil. 
L. B. Perr. 
MAWAN LIPKIND.* 
G. A. LePaas.* 
Department of Biochemistry, 
University of Alberta, 
Edmonton. 
July 26. 


* Amisito’ from a 


t to Prof. G. Hunter from the Associate 
Committe on Medt Councal, 


Research of the Natonal Research 
Bile UOY; G., “The Ling Ood”, Biological Board of Canada, ull. 
t Hames, R. T. M., and Drammond, J. O., Anal, 63, 386 (19038). 


Decomposition of Hydrogen Peroxide by Catalase 

Ir has recently been stated', and it appears to 
be generally accepted, that the decomposition of 
hydrogen peroxide by catalase can only take place 
in the presence of molecular oxygen. It has been 
pointed out, however’, that this phenomenon is 
difficult to understand, smce it would be expected 
that such & strong oxidant as hydrogen peroxide 
old araa ress wih thes eal ined fea OP 
enzyme according to the scheme proposed!. As 
this point is of fundamental importance in relation 
to the mechanism of cellular oxidations in general, 
we have carried out some oritical experimenta to 
test the validity of the hypothesis. Our results have 
furnished rather unequivocal evidence that the 
hypothesis is untenable, and we would, therefore, 
like to report them here. 





Tuna 1. 


TuBE 2. 


The apparatus used is shown in the acoompanying 
l Five c.c. of a 0'1 per cent solution 
of hydro peroxide m 0:125 M phosphate 
buffer, pE T'S, and 0-25 M sodium chloride were 
introduced into the rear arm (A) of tube 1, which was 
then connected by lead tubing to a heavy glass tube 


containing palladium asbestos. The glass to lead , 


connexions were sealed with de Khotinaky cement. 


a 
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Into the front arm (B) of tube 1, and also into tube 2, 
were introduced 25 o.c. of a suspension of luminous 
bacteria (PA. Fischeri) in phosphate buffer sodium 
chloride golition. ‘The outlet of tube 1 was con- 
nected to the mlet of tube 2 by a heavy rubber tube. 
The outlet of the latter consisted of a capillary tube 


inserted in the rubber stopper as shown in the dia-. 


gram. With this arrangement, hydrogen purified 
over heated i asbestos was passed in a 
continuous stream through the two arms of the first 
tube, and thence through the second. In leas than 
two minutes after starting the flow of gas, the 
luminescence in both bacterial suspensions dimmed, 
which, according to Shapiro’, would indicate that 
the oxygen tension was already leas than 0-14 per 
cent. In another five minutes, the luminescence was 
extinguished, to the completely dark-adapted eye, 
in tube 1, while remaming faintly visible m tube 2, 
ah the presence of a minute amount of oxygen 
that may have been dissolved in, or diffused through. 
the rubber connexion between the two tubes. The 
fact that there was no luminescence in tube 1 proves 
that certainly less than a 10* atmosphere‘ of 
molecular oxygen was coming into that suspension 
from the rear arm containing the hydrogen peroxide 
solution. After another ten minutes of paasmg pure 
E eee 
sasumed that tube 1 was completely free of molecular 

oxygen. 

Tube 1 was then tilted, so that the hydrogen per- 
oxide solution from arm (A) was mixed with the 
bacterial suspension in arm (8). 
There was an immediate and bright 
flash of luminescence, and a tew 
seconds later the ion in tube 
2 also lighted up. it may be 
possible that the luminescence in 
tube 1 resulted from a direct oxida- 
tion by hydrogen peroxide, it is 
quite certain, from the luminescence 
appearing in tube 2, that molecular 
oxygen was liberated when the cl 
hydrogen peroxide solution was 
brought into the suspension of : 
bacteria, and it is y oertam 
that this reaction -under 
completely anærobic conditions. ; 
To make certain that these resulta 
were due entirely to enryme action, 
a portion of the same suspension : 
was boiled for ten minutes and the 
experiment was repeated with boiled. 
bacteria in tube 1. Im this case 
tube 2 did not light up after the 
hydrogen xide was mixed with 
the boiled i 

In connexion with the same 
experiments, it is interesting to 
note that the catalase activity of 
these bacteria, unlike the pheno- 
menon of luminescence, is not de- 
pendent on intact, viable cells. 
Another portion of the same sus- 
pension was centrifuged and regus- 

in distilled water, which 

Immediately cytolyses the cells and 
extinguished both luminescence and 
respiration’. A drop of this suspension produced no 
growth on an agar t, although the control, inocu- 
lated from the uncytolysed cells, produced abundant 
growth and bright luminescence., 
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Following the same procedure, hydrogen peroxide 
was again added in the absence of molecular oxygen. 
Tube 2 lighted up fully as well as it had when the 
living cells were employed in tube 1. 

In conclusion, we would like to direct attention 
to the fairly well known, but frequently neglected, 
usefulness of luminous bacteria as & means of detect- 
ing the presence of molecular oxygen. May we 

also, that the simplo method desearibed in 
this letter might be profitably employed to investigate 
the activity of catalase not only in various species of 
bacteria but in enzyme preparations as well. 
H. JOHNBON. 
, K. L. VAN ŞCHOUWENBURG. 
Physisch Laboratorium 
Afd. Biophysica, 
Utrecht. 
i Kelin, D., and Hartree, H. F., Pros. Roy. Soc., B, 19, 397 (1038). 
Omdation” (The 


$ O., and Stem, K. G., ‘Biological 
Oe w Junk, 1930). 


ec 6, 13 (1933). 
Comp. Physiol., 11, 213 


iinet ge | po eatin Acid in Galactose 


Tas synthesis of a (1)- galactose-1-phosphorio acid 
has provided a means of examining the constitution 


of the galactosephosphate accumulating in the liver 
during galactose assimilation’. Both natural and 


AUTO FEARNENTATION IN 
0-1 af MTI PROSPHATE BUFFER 


) 120 
Ttme (mn ) 


MGM. DRISD GALAOTOSE-ADAPTED Ñ. cerevina 


190 240 


Raapnoras 
WARE TAKAN AT DOTTERVALS OF 5-10 WIXUTEB. 


synthetic esters are non-reduci very readily 
hydrolysed by acid, and resistant to alkaline 
hydrolysis. After removal of the reducing estera by 
alkaline hydrolysis, the mixture of phosphoric esters 
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isolated from the liver during galactose assimilation 
contained, apart from water of hydration, 29-6 per 
cent anhydrous barium galactose-1-phosphate, 3-1 per 
cent anhydrous glucose-1-phosphate, 2 per cent barium 
salt of an unidentified acid-labile ester, and 60 per 
cent barium salt of an acid-resistant ester. This mixture 
of barium salta had [a] us + 34°4° and the barium 
salt of the acid-resistant ester [a] se; — 3:4°. Cori, 
Colowick and Cori" found for anhydrous barium 
glucose-l-phosphate [a]n + 75° which corresponds 
to [a] uan + 89°. By calculation from these values, 
natural barium galactose-l-phosphate would have 
[a] ue + 114° while the corresponding value of the 
synthetic ester is + 110°. Determined in a similar 
manner, the constant of hydrolysis of the natural 
eater in 0°25 N HOI at 25° would be 0°87 x 10° 
while that of the synthetic ester is 0:89 x 10°. 
These findings, ther with the earlier evidence, 
make it highly probable that the galactosephosphate 

t in the fiver during aseimilation is 
identical with synthetic «(?)-galactose-1-phosphoric 
acid. An attempt is being made to orystallize the 
natural eater as the dipotassium salt. 

The biological significance of these results is em- 
phasized by the fact that synthetic galactose-1-phos- 
phoric acid is fermented by dried galactose-adapted 
S. cerevisia Frohberg at approximately the same rate 
as is glucose, while galactose iteelf is fermented only 
very slowly (see graph). The relative quantities of 
carbon dioxide evolved during fermentation of 
glucose, of -I-phosphoric acid, and of 
galactose, while subject to slight variation with 
change in concentration of inorganic phosphate, were 
100, 94 and 15 respectively. It seems clear that in 
the fermentation of galactose, at least by the yeast 
preparation here employed, phosphorylation in 
poaltion 1 is & necessary initial reaction p i 
at a relatively slow rate, while the phosphorylated 
product is fermented very rapidly. 

The metabolism. of galactose ın the liver differs 
from fermentation by dried yeast in that galactose-1- 
phosphono acid accumulates in the liver. The 
magnitade of this accumulation has not as yet been 
determined. There are obviously large losses in 
isolating the ester, which so far has been obtained in 
quantities equivalent to 5-12 mgm. of galactose per 
100 gm. of liver. ~ 


Physiology Department, 
Marischal College, 


H. W. KOSTERLITZ*. 


. Áá grant from the Madia! Heeea: oh 
lodged. 


1 Kosterittx., Biochem, J., ZL, £217 (1987), 88, 1087 (1080). J. Phyno., 
93, 34P (1988). 
1 Corl, Oolowxk and Oor, J. Biwi. Chem , 181, 465 (1037). 


Blood Clearance of Free Chloral in Normal 
and Liver-damaged Dogs 

FoLLOwINnG up the investigation on the urinary 
elimination of administered chloral hydrate in 
normal and liver-damaged dogs!, we have made 
further observations on the blood clearance of free 
chloral under more or leas identical experimental 
conditions. The data collected are rather interesting 
and appear to us to be worth recording, in as much 
as the resulta not only substantiate our previous 


conclusions drawn from urinary et but 
also point the way to the development of 4 
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comparatively quicker and possibly more sensitive 
‘blood test’ for gauging the detoxicating efficiency of 
the liver. 

After the oral administration of chloral hydrate to 
dogs, in doses ranging from 100 mgm.—200 mgm. /kgm., 
1-0 0.0. samples of blood were taken from the hind 
limb veins, the first sample being collected when a 
fair degree of somnolence ed in the experi- 
mental animals (usually between 85 min. and 50 min. 
after chloral hydrate). Subsequent samples were 
collected at one-hour intervals for six hours in order 
to ascertain the time at which the maximum oon- 
centration of free chloral was attained in the blood. 
Free chloral was estimated by the pyridine colour 
reaction of Friedman and Oalderone*. Curiously 
enough, normal blood samples of dogs were found to 
give a fant pyridine colour reaction. Unless this is 
taken into account in reasing the final result, a 
higher figure is likely to be recorded. To eliminate 
this possible source of error, it was necessary to take 
an initial reading of the normal blood sample prior 
to the administration of chloral hydrate. Agam, the 
pymdine colour tends to fade away within a very 
short time. For accurate readings, 16 is demrable to 
finish the colour measurements within a minute 
after the solution has been finally diluted with water. 
When these precautions are strictly attended to, 
fairly reliable resulta are obtained. 

A typical set of experimental results obtained at 
the height of free chloral concentration in the blood 
about forty-five minutes after oral administration is 
presented in the table below. 


Maxtmum concentration of free 
chloral in blood (mgm, per oent) 


Dose of chloral hydrate admin- 
istered orally : 


2°30 
2:25 
2-00 


cote oe 
Bas 


o 
One 
See 


RS 
SS 





* Recent liver damage caused by 4—5 admmuustrations of and 
Long naning liver damage caused by 15-20 administrations of OGL; 

administration = 2 o o./kgm. 

It will be noticed that there is a significant increase 
in the blood concentration of free chloral in liver- 
damaged animals with as low a dose as 100 mgm. /kgrm. 
of chloral hydrate. In cases of chronic liver damage, 
a well-marked change in free chloral concentration is 
usually observed. In recently induced liver damage, 
the differance, though not as marked, is suffimently 
significant to warrant the conclusion that a differen- 
tial diagnosis may be possible. 

We are indebted to Prof. R. N. Chopra for constant 
advice and guidance. 

; B. MUKERSJI. 
R. GHOSE. 
Biochemical Standardisation Laboratory, 
Government of India, 
All India Institute of Hygiene and 
Pubhe Health, Calcutta. 
1 Mukerji, B, and Ghose, B., Narunm, 144, 112 (1939). 


M. N., and Oalderons, F. å., J. Lab. and Cha. Med., 
19, 1 (1084). : : 
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Order of Magnitude of Morphogenetic Forces 

THs experimental analysis of embryonic develop- 
ment has been mainly concerned with elucidating 
the chemical mechanisms which cause pestis 
parte of the egg to develop into the o 
of which the adult is composed. Mu ee 
about the physical forces which cause the 
in E aan which are such an important part 
of the opmental process. Preliminary measure- 
ments were therefore made of some of the physical 
magnitudes associated with the process of gastrulation 
in the eggs of the newt Triton 

In the first set’ of experiments, small steel balla 
were placed in the blastoccal cavity of young gastrule, 
and subjected to the magnetic feld produced by one 
pole of a long bar magnet. The pole and the egg 
were gradually brought closer toge until the ball 
was pulled through the blastoca!l roof. Two seta of 
experiments were made: in the first, with a ball 
0-216 mm. in diameter, breakage of the roof occurred 
at distances of 0-83, 2-0, 1:88, 1-0, 1-88, 1-0, 1-0 mm., 
average 1-36; in the second, with a ball 0-3 mm. 
in diameter, breakage occurred at 1:5, 1-5, 1-83, 1-5, 
1-33, 2-0, 1-88, average 1-66. Converting these 
measurements into mgm. of pressure per sq. mm. 
of the hemispherical surface of the ball in contact 
with the roof, the averages for the two series are 


7°02 and 7-29 mgm./mm.?. 
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In another series of experiments, balls were placed 
among the gastrulating cells in such a way that the 
applied magnetic force was opposed to their normal 
movements; the eggs were placed at various 
distances from the magnet, and it was noted whether 
any movement of the balls took place over a period 
of about eight hours. For balls of diameter about 
0-083 mm. placed in the mesoderm, movement 
ooourred at distances of 0:5, 8:0, 6-83 (?), 6:66, 6:83, 
6:0, 5-88 mm., no movement at 7-83, 5-5, 5-3, 5-16, 
4-66, 4:0. For similar balls in the endoderm, move- 
ment oocurred at 8-5, 5-83, not at 7-16, 6:0, 5-5, 5-0, 
4°66, 8-83, 3-66, 3°33 mm. If we take for both tissues 
the limit at which movement could occur at about 
5-66 mm, the maximum force exerted by the 
gastrulating tiasues is equivalent to 0-84 mgm./mm.* 
of the hemispherical surface. 

These measurements are of a preliminary 
aa Agric pg aga sag O ns Tt is 
interesting to note that the force exerted by the 

cells is much leas than the 
strain of the tissue. Before any attempt can be made 
to interpret this it will be necessary to know some- 
thing of the rigidity, and the viscosity at various 
rates of flow, of the tiasues concerned. 
C. H. WADDINGTON. 
Zoological Laboratory, 
Cambridge. August 30. 


t 


Points from Foregoing Letters 


The quantitative disarepancy between the obeerved 
and the theoretical ratio of the life-time of the free 
meson to that of a light radioactive elament can be 
removed, according to C. Meller, L. Rosenfeld and 
8. Rozental, by combining a vector and a peeudo- 
scalar field for the meson in the calculations. 

D. Lervichian finds that when 4-protein is dig- 
solved in water to which a trace of a capillary active 
substance able to lower the surface tension is added, 
the protein can be spread on the surface of an aqueous 
solution. He also discusses the meaning of ‘spreading 
number’. 

C. H. Townes discusses the presence, in the 
spectrum of carbon containing YC, of bands, hitherto 
ascribed to the carbon molecule, which he believea 
are due to a persistent impurity of complex molecular 
structure. 

It has been found by J. 8. MoPetrie and J. A. 
Saxton that in the ultra-short radio wave-band 2-8 
metres the attenuation of received field-strength for 
positions within the shadow of hills is most pro- 
nounced for radiation polarized with the electric 
vector horixontal. 

A. R. Ubbelohde and Miss I. Woodward find that 
when deuterium replaces hydrogen in potassium 
dihydrogen phosphate, this substance in & 
new structure, thus giving further evidence of the dif- 
ference between hydrogen and deuterium bonds in 
orystals. 

O. N. ikows and G. A. Miljutin find two 
maxims, which shift with pressure, in the specific 
heat of methane between 12°K. and 30° K., at 
ee ee The effect of sub- 

deuterium for hydrogen in methane has a 
ee ee eee 
methane. 


Specimens of blue and red celestine from Yate, 


Glos., have been examined by J. N. Friend and J. P. 
Allchin, who attmbute the colour to colloidal gold. 

. J. H. Quastel and D. M. Webley find that the 
oxidation of acetic acid by suspensions of propionic 
acid bacteria grown on s vitamin B,-deficient medium 
is greatly accelerated by the addition of small 
quantities of the vitamin, complete oxidation of the 
acetic acid taking place. 

The statement has recently been made that the 
decomposition of hydrogen peroxide by catalaSe can 
only take place in the of molecular oxygen. 
F. H. Johnson and K. Aes Schouwenburg describe 
an experiment in which FE decomponitian occurred 
under completely ansrobic conditions. 

H. W. Kosterlitz discusses the role of galactose-1- 
phosphoric acid as an intermediary in the metabolism 
of galactose in liver and in yeast. This ester is 
fermented by dried galactose-adapted S. cerevina 
Frohberg about six times sa rapidly as is galactose. 
There is an appreciable accumulation of the ester 
in the liver during galactose assimilation. 

B. Mukerji and R. Ghose report that in recently 
induced and long-standing liver damage, a significant 
increase in free chloral concentration of blood occurs 
within an hour of the oral administration of chloral 
hydrate to dogs. Blood clearance of free chloral may, 
therefore, be employed as a test for detoxication 
function of the liver. 

O. H. Waddington describes measurements of 
morphogenetic forces made by means of steel balle 
embedded in gastrule of Triton alpestris and then 
subjected to magnetic forces. The breaking strain 
of the blastoceal roof was of the order of 7-15 mgm. 

aq. mm. of the hemispherical surface of the ball 
in contact with the tiasues. mesoderm 
and endoderm could move the balls against 4 
maximum force of 0-34 mgm./sq. mm. 


+ 
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RESEARCH ITEMS 


Ethnography of the Washo of Nevada, U.S.A. 


Rosner H. Lowi, during a stay of several weeks 
at Minden, Nevada, and at Coleville, California, 
in 1926, was able to supplement the somewhat 
exiguous technical information available concerning 
the Washo. This is an isolated stock or an aberrant 
Hokan group ranged about Lake Tahoe in western- 
most Nevada and easternmost California (Univ. 
Cakfornia Pub. Amer. Kthnol. and Archasol., 36, 5; 
1939). Kroeber seta their number in 1770 as possibly 
1,500, where more recent figures a ximate 800. 
Their settlements were minute, their huts usually 
being from two to four. The chief had nothing to 
do with fighting enemies or adjusting quarrels within 
the tribe. His sole function* was to dances 
and other gatherings, where he would exhort the 
Washo to be good. Special headmen led in hunting 
jack rabbits, deer and antelope respectively. The 
antelope headman dreamed the right to office, the 


le. Property rights 
were maintained for clumps of pine nut trees, patches 
being marked off by lines of rooks. While brothers 
never quarrelled over pine nut privileges, trespass 
by a stranger was resented. Acorns were not & staple 
of diet, though the Washo made a dish of them. 
The pine nuta were gathered by men and women 
‘oo-operatively. When dried, the nute kept for about 
a year. Along the Walker River, the Washo con- 
structed many ‘fish houses’. Trout were speared and 
fish were also taken in nete or clubbed to death. 
Antelope, deer and jack rabbita were hunted com- 
munally. Other species of animal added to the food 
supply ; E eedal suet grasshoppers and locusts were 
eaten. shamans became such through 

but not every dream was interpreted as a transfer 
of supernatural power, even though it might be of 
an uncanny character. 


Sacred Twinned Vessels 


M. D. W. Jarranys describes and figures in 
Man of September a collection of sacred twinned 
veasels, now in the Wellcome Historical Medical 
Museum, London, which he obtamed m 1980 in the 
markets of the native towns of Akwa and Agaleri, 
Nigeria—strongholds of the Umundri culture in the 
Onitaha Province. Design and decoration of one of 
the veasels suggest that the pottery is based on a 
wood technique. From the religious use to which 
they are put the vesels may be regarded as a unit 
combining the Patten and the Chalice. In them ig 
placed the sacrificial food and oblation of wine when 
offered to a sky god Chuku, to Alushi, and to the 
ancestral spirits Ndtchie. The veæels are not common, 
and with the increasmg spread of Ohristianity are 
now seldom made. Similar twin vessels have been 
reported from Egypt. It is possible there is a con- 


nexion between the use of sacred twin vessels and: 


the derivation of the word graal or grad. One sug- 
gestion is that graal is an abbreviation of gradaltse— 
grad-‘step’ or ‘division’, alts-‘food’, that is, a com- 
bined or stepped vessel for ing separate the 
sacrificial offermgs. Bread and wine have been 
through the the offerings to the gods and 
ancestors and it is reasonable to aasume special 


vessels to prepare and carry them, combining the 
two into a single unit. The use of vessels having 
separate sage sa oto for different kinds of offerings 
appears in Greek kernos, several small cups or 
jars joined together. It was used in the Hleusinian 
Mysteries to carry first-fruits, and a similar vessel of 
metal is in use in the Orthodox Greek Church to-day. 


Arthritis in Wild Mammals 


Hanpeet Fox, of Pennsylvania, in the course 
of examination of 1,700 wild mammals has observed 
changes in the joints which correspond with 
chronic arthritis in man (Trans. Amer. Phil. Soo., 
N.8., 31, 75; 1989). This applies to truly. wild 
animals as wel] as to menagerie specimens. The cases 
described seem to indicate that there is no apparent 
relationship between the imoidence of arthritis and 
the systematic position, geographical distribution, 
habits or habitat of the mammals involved. On the 
whole the most oonspicuous lesions occur among 
anthropoid apes, baboons, Felids, Hywnids, Ursids, 
Cervide and a few others; whereas a number of 
groupe, such as Canids, Rodentia and Chiroptera, 
seam to be free from the disease, at any rate so far 
as shown by the material examined. Prof. Fox 
makes an interesting suggestion, that the one 
character which separates arthritic mammals from 
non-arthritics is body size. This may be compounded 
of a large body upon slender supports (aa in Bovids), 
or stoakily built body upon stouter supports (as in 
Felidw). Where the greatest stabilization of the 
spinal column is demanded for the animal’s loco- 
motion there the teat of spondylitis 
arises, and the ization of legi in the fore- 
Embe of carnivorous mammals and the hind-limbs of 
herbivores may be associated with jolt-shock and 
locomotive power. 


Deep-Sea Fishes of Bermuda 


THs importance of an aceount of the Bermudan 
-206 fishes of the family Melanostomiatidm, by 
Walter Beebe and Jocelyn Crane, can be gauged 
from the size of the collection desaribed. Intensive 
ee ee ee 
and & deep yielded 250 specimens bel to 
10 genera and 32 species, or 62 per cent of all wo. 
genera and at least a third of the species taken in 
all seas (Zoologia, 24, 65; 1989). The collecting was 
noteworthy also because extensive use was made 
of the bathysphere for recording movements and 
behaviour, and ten individuala, representing five 
species, were examined alive and their luminescence and 
behaviour noted, while more than 100 freshly caught 
specimens were used for the recording of colour notes 
and sketehes. Hitherto only eight specimens in the 
entire family had been studied when freahly caught 
or recently preserved. As with most families of 
Bermudan deep-sea fish, the sa eas at which these 
were taken were greater than average in other 
ions, practically none except very young indi- 
viduals having been taken above 500 fathoma, 
although they were seen above that level from the 
bathysphere. The description of the collection runs 
to 174 pages and contains many striking of 
these deep-sea forms and their remarkable barbels. ° 
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Hymenopterots Parasites of Hover Flies 


Tas hover flies or Syrphids constitute one of the 
largest families of the Diptera. In their larval stages 
many of them are highly beneficial to man since 
they prey upon aphides and thereby destroy very 
large numbers of the latter. They are, per , the 
moet Important of all the natural enemies these 
pests. The usefulness of syrphid larvæ is apperently 
counteracted to å considerable extent by species of 
-hymenopterous parasites. Our knowledge of the 
_ structure and biology of such parasites is extremely 


M. Kamal who, under the title of “Biological Studies 
on some Hymenopterous Parasites of Aphidophagous 
Syrphidw’’, contributes an article as Bulletin 207 
(Entom. Section) Technical and Scientific Service, 
Egyptian Ministry of Agriculture. The investiga- 
tions embodied in this paper were carried out at 
Riverside (Calif.) under Prof. H. 8. Smith, and they 
serve aa & beginning towards a better understanding 
of the subject. A distinct drawback is the absence 


of any date indicating when the Bulletin waa 


published. 


Pelargoniums 
THs Pelargonium, which goes too often under the 
erroneous horticultural pseudonym of Geranium, is & 
tent and ubiquitous contributor to garden beauty. 
t is usual to think in terms of one or two species 
only of this genus, but Sir Arthur W. Hill (J. Roy. 
Hort. Soc., 84, Pt. 8, August 1939) has recently 
described a larger number of the 250 species which 
it actually contains. South Africa is the home of 
the genus, and more than 200 species grow there. 
The Dutch were the first to bring over Pelargoniums 
of horticultural value, and P. iriets was apparently 
the first kind to appear in Great Britam, in the year 
16382. By 1703, a considerable number of species 
was in cultivation, and the favourite P. ronale was 
produced by cross-breeding in 1710. Sir Arthur’s 
peper is designed to portray the horticultural pos- 
sibilities of the genus; he deals with variety in leaf 
and flower form, outlines the tuberous species, and 
mentions such kinds as P. teragonum with fleshy 
stem and cactus-like flower, and P. orithmafoleum 
with fleahy leaves. 


Crustal Structure of California 


Usma data obtained by reading seism for 
sixteen near earthquakes and one blast, P. Byerly 
has determined the structure of the crust of the 
earth m California and the speeds of the primary 
and secondary waves in the several layers of the 
crust (Bull. Sessmol. Soo. Amer., 29, No. 3, July 1988, 
pp. 4 437-462). The records used were chiefly from 

ood-Anderson and Benioff seiamographs with a 
drum-rate of 60 mm. per min. and they were read 
to the nearest 10-! second of time. The eatimate of 
the dimensions of the crust chiefly resta on the 
accurate determination of the depth of focus of the 
Berkeley earthquake of Maroh 8, 1987. These 
dimensions turn out to be 9 km. of granite overlying 
a layer 23 km. thick of intermediate material, which 
itself overlies the mantle. Data obtained for shocks 
with epicentresa to the south of Berkeley were found 
not to fit this structure, but succesafully did so when 
“it was assumed that the granitic layer thickened 


NATURE 


639 


towards the south. In all the earthquakes considered 
there was a lag of Py as it passed under the Sierra 
Nevada, a fact which bad bean noticed previously. 
A reconsideration of the P, data of the Nevada 
earthquake of December 20, 1932, together with all 
EREE R EEE ee 

el as jects into the mantle beneath the surface 
layers by an amount between 6km. and 41 km. The 
velocities of the P and S waves in the various layers 
were found to be (a) in the surface layer P = 5-61 
+ 0-05 km./sec., S = 8:26 4+ 0-09 km./seo. and there 
is & ion that these may start from different 
foci ; (6) in the intermediate layer P = 6-72 + 0:02 
km./sec. and S = 7-24 + 0:04 km./seo., though only 
the former was used for the determination of the 
structure ; (c) in the mantle Pa = 8-02 + 0°05 km./sec. 


Age of Meteorites 


F. A. Panpra has issued an important paper with 
this title which describes the methods for 
the of meteorites and the resulta obtained (Occa- 
Notes Roy. Astro. Soo., No. 5; 1989). The most 
satisfactory formula is derived from the following 
simple principles: let U and Th be the grams of 
uranium and thorium present in a sample of a 
meteorite, and let He be the number of ic centi- 
metres of helium which have originated from these 
two radio-clements ; then the age in years is 


He 107. 
(1140 + 0-29 TA 


At one time it was believed that the age-values 
determined by this method were on the low side, 
owing to the escape of helium. As Paneth points 
out, however, temperatures up to 1000° cannot drive 
at mare they Gboub 6 er sent of ihe helit contain a 
in an iron meteorite, and as only the outermost 
portion is heated during the flight through the 
atmosphere, the method is satisfactory for iron 
meteorites. This remark does not apply to stone 
meteorites ; the stone meteorite Pultuak lost prac- 
tically all its helium content after 8 hours at a tem- 

ture of 800°. Table ii shows the maximum age 
in millions of years of thirty meteorites. This varies 
from 2,800 in the cases of Thunda and Mount Ayliff 
to only 100 with Bethany, Goamus, and Toluca. On 
the basis of the assumption as to the solubility of 
thorium in iron, Paneth and his co were of opin- 
ion that the real values might be 10-20 per cent lower ; 
but this is an under-estimate. They developed a 
method for the determination of the thorium content of 
iron meteorites, imi figures for three of which 
are given, and, though improvements can still be 
made, they sare confident that its quantity in 
meteoritic iron can be greater than waa suspected. 
The above equation shows that this will diminish 
the age, and in the case of Bethany, Goamus, the 
figures are 30 million years instead of 100 million 
years. The result of the research shows that no 
meteorites exist with ages greater than that of the 
earth—a fact which. supporta the view that the 
meteorites originated within the solar system. 
Nevertheless, the low age found seems to give weight 
to the short time-scale of the universe, that is, that 
the whole universe is of no greater age than the 
earth. It seems fairly certain that iron meteorites 
assumed the solid state at different times, and 
further research will probably reveal important 
relations. 
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THE SIXTH PACIFIC SCIENCE CONGRESS 


HE ımmens area of the Pacific Basin comprises 

what is perhaps the most fascinatmg region of 
the globe. It is bounded on the east, on the north and, 
as far south as the equator, on the weet by volcanic 
regions indicative of great geological instability. It 
includes open stretches of sea hundreds of thousands 
of square miles in extent and containa more than 
twenty thousand islands, some of them rocky, others 
volcanic and others again of coral origin. These 
islands have a distinctive and in many respecte a 
unique fauna and flora. They are populated by 
most interesting native races, Polynesians, Melane- 
sians and Micronesians, who, coming originally from 
south-east Asia, settled these widely scattered islands 
by the most remarkable of all human mi ions. 
There they evolved a civilization which evoked the 
amazement of those early European navigators who, 
however unwittingly in many cases, sowed the first 
seeds of ita subsequent rapid decay. 

Despite the great pioneer voyages of Spanish, 
Duteh, British, French and Russian navigators and 
of New England whalers in the seventeenth and 
eighteenth centuries and of scientific explorations such 
as those of the Challenger and of the United States 
exploring expedition under Wilkes in the nineteenth 
century, the area, covered by scientific and commercial 
surveys up to the beginning of the present century 
has been aptly described as no more than “a plough 

in a twenty acre field”. To quote from the 
introductory speech to the Sixth Pacific Congress of 
Prof. Herbert E. Gregory, former director of the 
Bernice P. Bishop Museum, Honolulu, and the 
greatest individual force behind modern scientiflo 
study of the Pacific: “The material and records 
amassed by such long time undertakings as the 
Wilkes and the Challenger expeditions and during 
the first two decades of the present century by local 
poe ove under the auspices of scientific institutions 
Scandinavia, Australia, Netherlands 
Indios, Japan, Canada and the United States is large 
in bulk and variety. But its study reveals far more 
aoe ee er It shows that the Pacific is 
airly bristling with problems in geography, geology, 
botany, soology and anthropology and that the 
observations recorded here and there in a region that 
ises more than a third of the earth’s surface 
are te for comparative studies of the earth’s 
physical features and of the orgin, migrations and 
environment of living forms on the land and in the 
sea; and that until further knowledge has been 
gained many of the stories that science has to tell 
must be incomplete”’. 

Co-ordinated scientific study of the Pacific was 
discussed at the meeting of the British Association 
in Australia in 1914 and afterwards in the United 
States. But it was not until 1920 that, largely owing 
to the initiative of Prof. Gregory, the first Pacific 
Science Congress met at Honolulu. This took the 
form of an informal gathering of some sixty carefully 
selected delegates from the United States, Canada, 
Hawaii, the Philippines, the Netherlands Indies, 
Japan, China, Australia, New Zealand and Samoa. 
It wes realized that a central organization and 
planned expeditions were impracticable owing to lack 
of funds, but that a purely volunteer organization 


could play a great in the furtherance of 
research in the Pacific if each unit, while perfecting 
its own programme, subecribed to a common pro- 
gramme and kept. in close touch with associated 
RENT in otber countries bordering the Pacific. 

official delegates have been sent by interested 
these have 


of research in the Pacific ares. 
This emphasis on the individual rather than on the 
State and on subjects of general acientific interest, to 
the exclusion of anything likely to have a political 
a E 
standing success of the Pacific Saience Associati 

The second Pacific Science Congress was hald in 
Australia in 1923, the third in Japan in 1926, the 
fourth at Java in 1929 and the fifth in British 
Columbia in 1983. It was there agreed that the sixth 
congrees should not meet in North America, and the 
an et na ioe roan This 
ater proved impracticable, while international diffi- 
culties steadily increased so that the maximum period 
a ee a T 
without another rade ae But 
representations made at aah aetan to the Docks Waticeal 
Research Council of the United States most for- 
tunately ted what, as later events have 
shown, would almost certainly have been & complete 
break in the continuity of these congresses. 

Under the auspices of the National Research 
Council a sixth Pacific Science Congress was organized. 
and held in and around San Fransisco during July 
24-August 12, 1989. The meetings were held at 
Berkeley, Stanford and San Francisco, the University 
of Californias and Stanford University acting as joint 
hosts, and the Golden Gate International Exposition 
c0-o with them through ita Department of 
the Pacific Area. Prof. Rosas G. Harrison was pregi- 
dent, and Prof. Py Clausen, secretary-general, 
of the Congress. 

The courageous optimism of theae responsible for 
the organization o 
justified by the presence o 
delegates, including tatives from Australia, 

China, Columbia, France, Great Briten, 
Hawaii, Hong Kong, Japan, the Netherlands and 
the Netherlands Indies, New Zealand, the era era 
Siem, Sweden, the U.S.S.R., and the United States 
The discussions covered a wide field, as may be 
indicated by the nature of the sections and sub- 
sections into which the Congress was divided. - 

Section 1, Geophysics and Geology, dealt with the 
structure and dynamics of the Pacific basin ; section 
2, Oceanography and Mamne Biology, including 
Fisheries, with the properties, dynamics and lfe of 
the Pacific. Pacific sete forrned the subject- 
matter of section 3, which discussed past climates 
and also present climates under the two headings of 
meteorology and climatology. Section 4, Anthro- 
pology, dealt with man and culture in the Pacific 
region and with the objectivea and resulte of the 
study of these cultures. Section 5 was concerned 
with the terrestrial faunas of the Pacific islands and 
bordering countries, and was especially concerned 
with systematic and economic entomology, including “ 
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biological control of insect pests, and with medical 
entomology. General botany and plant diseases of 
the Pacific region constituted the two subsections of 
nection 6. Section 7 consisted of public health and 
nutrition, and was divided into subsections dealing 
with the geography and epidemiology of the com- 
municable diseases of the Pacific region, with health 
hazards arising from transport, occupation and 
agricultural practices, with nutritional problems and 
finally with education in matters of th. Section 8 
dealt with the characteristics, utilization and oon- 
servation of the soils in the oountries of the 
Pacific. 

All who are in any way interested in the manifold 
scientific problems of the Pacific owe a debt of 
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gratitude to the National Research Council of the 
United States and to all who pressed, against oon- 
siderable and not unnatural opposition, for the 
holding of this . There must be many of 
the foreign delegates who now feel, with the writer, 
that this meeting, attended by so many races and 
nationalities united in the prosecution of disin- 
terested scientific research, will be during the dark- 
neas which looms ahead both a memory of a happier 
past and a foretaste of a more enlightened future. 
The ee ae broke up in the expectation of a 
seventh Congress to be held in the Philippines in 
1943. That the future course of world history makes 
this possible may well be the wish of every civilized 
human being. 


LOWER PERMIAN INSECTS OF KANSAS 


M. CARPENTER has recently discussed 

» numerous of fossil insects obtained 

in 1985 from the o limestone (Kansas), of Lower 

Permian age (Proc. Amer. Acad. Arts and Sot., 738, 

20-70; 1989). More than 8,000 specimens from 

this formation are now in the collections of the 
Harvard Museum of Comparative Zoology. 

The resulta of the 1935 collection exceed all others in 
the number of complete, or nearly complete, specimens 
that were disclosed. Some of the most, nterestmg 
fossils obtamed are members of the group which 
Tillyard named the Protohymenoptere, and now 
regarded as belonging to the Megasecoptera. Thus, 
in Permohymen, the male genitalia are well preserved 
and are seen to be composed of paired penes 
with two-segmented olaspera which are evidently 
homologous with the styli of may-flies. Regarding 
Asthenohymen dunbari, 82 specimens were found, 
and, of these, four present en 
structure to allow, for the first time, a complete 
reconstruction of the insect to be made and the 
differences between the fore and hind wings to be 
ascertained. In one example the ovipositor is well 


The Protodonata that were collected on the 1935 
expedition proved to be unusually interesting. In the 
first place the discovery of M s permeana 
gen. et. sp. nov. from the Permian of Elmo constitutes 
the first example of a Meganeurine occurring in the 


New World and also m rocks of Permian date. 
Dr. Carpenter discusses the affinities of the family 
Megansurids, and does not accept Martynov’s oon- 
tention that they should be placed m the order 
Odonata as true ies: he concludes that 
there is no justification for their separation from 
the Protodonata until it is proved that the Meg- 
aneurids had a phylogenetic origin different from 
that of the other families of that order. 

The author then passes on to deal with the 
Homoptera. Altogether twenty-six TED belong- 
ing to this group were collected. none of the 
species is new, the material adds to know of 
the body structure and the hind wings of the 
Homoptera. In Permosoytina kansasensis Till. the 
single specimen obtained during 1935 shows a long 
process extending straight back from the end of the 
abdomen: being 9 mm. long, it exceeds the length 
of the combined thorax and omen. Dr. ter 
concludes that it is not an ioe areal but rather of 
the nature of a respiratory tube such as is found 
in water bugs of the recent family Nepidw. This 
contention presupposes that the insect was aquatic, 
but there appears to be no indication of any modifica- 
tion of the rest of the body from an aquatic environ- 
ment, a feature shown in the recent family Nepide. 

The remainder of the r deals with the Psooop- 
tera, Protelytroptera and toperlaria. 

A.D. L 


INVENTIONS AND PATENTS IN GREAT BRITAIN* 


HE fifty-sixth report of the Comptroller-General 

of Patents, Designs and Trade Marks for 1938, 
records a further increase in the number of patenta, 
applications having increased from 36,266 in 1937 to 
37,978 in 1988, with increases in the number of 
provisional and complete specifications from 21,745 
and 22,215, respectively, to 26,696 and 28,098. In 
regard to the trend of inventions, the synthetic 


* Patents, Designs and Trado Marks. Fifty-airth Report of the 
-General of Patents, Dealgns and Trado Marks, with 
for the Year 1088 Pp. 26. (London: H.M. Statsnery 

* Office, 1939.) Gd. net. 


production of artificial wool and rubber, the latter by 
the polymerization of diolefmes and halo ted 
diolefines, continues to be prominent. New develop- 
ments in the very active field of synthetic resins are 
the use of polyamide resins for making artificial yarn 
and the use of resins in water purification by ionic 
exchange. Antioxidants or stabilizers for rubber, oils, 
fata, aldehydes and light-sensitive substances 
are much in evidence. Applications relating to azo 
and vat dyes decreased in number, but the develop- 
ment of long-chain polymethine dyes for use as 
photographic sensitizers is actively sustained. 


642 


The manufacture of glass fibres of extreme fineness 
and tbe use of short-path high-vacuum distillation 
for the concentration of vitamins have oe 
attention, as well as directional wireless 
relation to the navigation and blind landmg of 
aircraft. Notable developments with electron miaro- 
scopes relates to the magnetic lens systems, the 
arrangements for inserting the object under examma- 
tion and the use of a fine scannmg beam in place of 
a fixed electron beam. Methods of giving air-raid 
signals over electric power networks are 
explored, and another interesting development ig 
concerned with the speedy testing of watches, for 
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accurate time-keeping, by electric means. A notable 
feature has been the production of vehicle bodies and 
aircraft foselages and girders from synthetic reams. 
Mechanical remote-control systems are being devised 
to free the floors of motor-vehicles from obstruction by 
apais levers, while another field of activity has been, 
pio instrumenta for Indicating the course and 
altitade of fight of airaraft and in the eutomatic super- 
vision, by means of magnetic compasses, of courne- 
Indicating gyroscopes so as to eliminate wandering. 
Applications for designs and registered designs both 
decreased in number compared with 1937, but 


GEOGRAPHICAL DISTRIBUTION OF THE 
COW RIES 


the study of the geographical distribution of the 
‘littoral marine fauna, the Mollusca claim special 
attention, since the activities of collectors have 
vided far more abundant ‘ints, eoenrding thera Chan 
are available for any other group of marine animals. 
More especially is this the case with such groups as 
the large and handsome tropical cowries and cones 
which have been favourites of the dilettanti for two 
centuries at least. It is true that a great deal of the 
older work on them is without any scientafic value ; 
endless lista of ‘varietal’ names have been given to 
individual abnormalities, environmental modifica- 
tions, and stages of while localities have been 
vaguely or inco y recorded. Nevertheless, it has 
long been obvious that a great amount of valuable 
material was awaiting scrutiny by modern methods. 
This has now been done for the cowries by Dr. F. A. 
Schilder and Dr. M. Schilder in a ‘“‘Prodrome of a 
Monograph on living * (Proc. Malacol. Soc., 
23, Pts. 3 and 4; 1938-38), in which a revision of the 
whol family is given, together with a detailed analysis 
of the distribution of the species and su 
composing it. The material studied by the authors 
comprised more than 60,000 shells, in some eighty 
public and private collections in Europe. They 
recognize 165 , nearly all of which are further 
subdivided, into two or more geographical races 
or sub-races. The races and sub-races are treated 


together for nomenclatorial p as sub-speciea, 
and they “oan be recognized at least by the sum of 
several variable characters of the adult shells and by 
the fact that each race has usually ita own centre of 
distribution where it is relatively more frequent than 
at the periphery”. The species and races are further 
grouped into unite of higher order designated. ‘super 

, which are equivalent to the Rassenkreise of 

and are defined as “the sum of the allied 

and sub inhabiting a mostly oon- 
tows region and geographically separate from each 
o 39 

The authore’ conception of a super is not 
very easy to grasp, and it must be.said that their 
exposition is not everywhere a model of clarity. For 
example, the statement that ‘in same genera several 
evidently allied species inhabit the same region ; they 
must each be treated as different su 
would seem difficult to reconcile with the ion 
just quoted. Po ee a 
leave one in doubt whether the idea of super-species 
is worth very much after all. 
Nevertheless, the monograph deserves careful study 

oo perhaps te Hist Sie Poy 8 ee 
to marine animals those methods of geographical 
delimitation of races which have hitherto been applied 


organisms. 


THE BREEDING OF OYSTERS” 


XPERIMENTS on the breeding of oysters In 

large concrete tanks have been in progress at 
Conway, North Wales, since 1919. The ultimate 
aim of the work haa been to provide a aimple and 
efficient means of ha alae Ses ssttlament of large 
crops of oysters in tanks the belief that such a 
method would prove of value to the oyster growers 
in replenishing their stocks. Mr. Cole has already 


explained his methods in two revious papers : 
po gy ee Oysters (Ostrea 

ents ine 3 rare (Onron obs) “Further 
das) fn ane by HE A 


Seren rr AN 1080. 


edulia) in Tanks, with Special Reference to the Food 
of the Larva and the Spat” (Fishery Investigations, 
Series IT, 15, No. 4, 1986) and “A System of Oyster 
Culture” (J. du Conseil, 18, No. 2, 1938). It is now 
believed that thie aim has been realized and that 
spatfalla of commercial magnitude may be obtained 
regularly in the Conway tanks. 

This work is of great interest and importance and 
based upon yeara of labour, le Ae te having 
been made at Conway by Dr. Dodgson and 
Mr. H. P. Sherwood. 

The main plan is to enrich one large tank grad- 
ually by the addition of finely ground crab mest, ` 
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whilst the other is left untreated. Smaller tanks are 
also used for breeding. The of the organic 
enrichment is to bring about the multiplication of 
minute flagellates which we now know to be the 
food of the larval oyster. 

placed in the tanks liberate their shelled 
which in both treated and untreated tanks settle as 
spat, but in the enriched tank the number settling 
is found to be,much greater. Very heavy spatfalls 
were obtained im the tanks on limed tiles in both 
1987 and 1938, and the commercial poesibilities of 
this method of obtaining the settlement ‘are clearly 
demonstrated. In both these years there was a 


laboratory fi 
pt ice ape rage alee een 
tr alge during the free-swimming period. 

The higher concentration of flagellates in the treated 
rd a aa 
of the larve. 


ee ene the length of the 

iod does not vary more than a 
peppery pers liberation, food ly rather 
than temperature to be the oritacal factor. 
jie ag LOTA, ee eee 
ee ae woing 
- does not occur below 17° 0 a 
of 2°-3° O. a a ei oh 10 -17° O. is 
likely to produce spawning among ripe females. 
Sustained high temperatures (19°-20°) may have 
the same result. 

It is interesting that some of the experimental 
larvw reached an ehormous size (0-35 mm.) before 
attachment, the usual sire being 0-18-0-20 mm. on 
liberation and 0-28-0-31 mm. on settling. 

The bulk of the limed tiles on which the spat has 
settled is removed to shallow tanks filled with water 
from the estuary. In this way they get the much 
larger amount of food necessary in the fixed stage. 
Later the tiles are planted out in the Menai Straita, 
where the oysters grow rapidly. Most of the spat 
planted in August 1988 was only three weeks old, 
but it is believed that such early planting does not 
lead to maximum survival. It seams that it is best 
to delay the planting out until the mdividual spat 
are about 5 mm. acroas. Unless the settling season 
is unusually late it is found that spet planted out in 
the automn should be large enough to detach from 
the tiles by the following May or June. A size of 
2 com. should be reached in ten months. After 
detachment the spat is fairly thickly in shallow 
wWire-covered trays, raised on the bottom. ‘Growth 
is rapid. These oysters should be ready for planting 
on bottom without protection when twenty 
months old, the average size of a good sample of 
brood from the Conway tanks at this age being about 
5 om. Samples of such broods have been sold to the 
oyster growers and have done well after lanting. 

It is encouraging to realize that the tank j 
process,may be put forward as a possible means of 

the stocks of home-grown oysters on 
British. and that Mr. Cole is justified in his 
statement that “the results of these three years 
(1936, 1987 and 1938) taken together, fully warrant 
the conclusions that a commercial crop of oyster spat 
can be obtained annually, with reasonable certainty”. 
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SCIENCE NEWS A CENTURY AGO 
The Steamship President 
Tum Annual Register for 1839 records that on 


steamship President, 
built by Meears. Curing and Young for the British 
and American Steam Navigation Co., and intended 
to run between New York and London. The President 
is of greater power and tonnage than the British 
Dusen (ite formes being Of G00 hore power aad 
2,836 tons, pipet andi deri a a 
and was built in the same dock, and no n a slip ; 
Sy E e re of decks E 
launched. At high tide, bowever, which happened 
to be a low tide, there was not enough water to float 
her, and she remained fast aground eft. Mrs. Laird, 
wife of the African explorer and projector of Atlantic 
navigation by great performed the 
ceremony of christening, amidst the cheers of the 
Monday the 9th, the water being sufficient, the 
President was floated into the river and towed to 


B 

The Se oe, eae 
Atlantic I but career was & very 
short ane. She left New ork on Maroh 11, 1841, 
on her third homeward voyage, and foundered next 


day m a gale, all aboard being lost. 


Royal Cornwall Polytechnic Society 
Tum seventh annual meeting of this was 
held on October 8, 1839, ia the: Palstedt Be, 
eases Sir 0. Lemon, MP., bemg in the chair. 
Several premiums were awarded for mechanical and 


scientific inventions and improvements aoe 
riran ET 
s suggestion the “Efficiency 


a sg ee a a pia dhera tare! 
Cornish engineers. His proposal was to use a small 
cylinder, of about six inches diameter, connected with 
the Tncge cylinder of the engine, the plstousin the 


small cylinder being acted. 

ee y (1801-72), TRST 
mechanice, etc., were well known, 

naturel phikeophy in Ki Pier Sees 
one Q o Ma 

of schools, and canon of Bristol. i aged onl 


of H. W. M (1844-91), Linacre professor at 
Oxford and of the cist H. G. J. 
Moseley ee who was in Gallipoli 


during the Great War. 


Electro-magnetism as a Motive Power 


Dn. Jacost, said the Athenanen of October 12, 
1889, in æ letter to Faraday thus alludes to this 


subject : 
-Ta tho ication of electro-magnetian to the 
machines, the most important obstacle 
aa has been the embarrassment and diffi- 
cult manipulation of the battery. This obstacle 
existe no During the past autumn, and ab a 
season already too advanced, I made, as you may 
perhaps have learned by the garetter, the first 


machine 
Aee ga oe anes ee TEET 
usually with 10 or 1% persona on board, I was not 


644 


well satisied with this first trial, for there were so 
many faults of construction and want of insulation 
in the machines and battery, which could not be 
Fi rte on the spot, that I was terribly annoyed. 
these repairs and important changes bemg 
accomplished, the experiments will shortly be oom- 
menced. The experience of the year, combined 
with the improvementa of the , give as the 
result, that to obtain the force of one horse (steam- 
engine estimation) it will require a battery of 20 
square feet of platina distributed in a convenient 
manner, but I hope that from 8 to 10 square feet will 
the effect. If heaven my health, 

which is a little affected by continual labours, I hope 
that within a year of this time I shall have equipped 
an. electro-magnetic veesel of from 40 to 50 horse- 


‘The author of these experiments, the first made on 
electric propulsion, was Moritz Herman von Jacobi 
(1801-1875), who for many years was a professor at 
St. Peteraburg. 


Medical School at Athens 


Tra issue of the London Medical Gasette of October 
12, 1839, contains the following information: “An 
attempt is making at Athens, the present capital of 

ire, to organize a medical 
school, -educated and respectable 
Bavarian physicians and , who are attached 
to the Court, and whom King Otho has induced to 
settle in his country. ... They had from nine to twelve 
pupils, natives of the country, who were lectured to by 
a German in the modern Greek language; the pro- 
feagors, from a realdence of several in the 
country, being able to impart instruction to their 
pupils in their native tongue. Although it is the merest 
mni of æ medical school, it is nevertheless 
rthy and honourable in ite present founders, 
and may be the germ of an institution which shall 
move onward hand in hand with the regeneration of 
poor fallen Greece. . . . Athens posseases at this 
moment a most excellent military hospital, arranged 
upon the modern European plan, capable of con- 
taining very comfortably several hun patiente. 
Also a highly respectable and well-arranged cabinet 
of Natural History.” 


Subterranean Forest 


Tar Gentleman's Magaswme for October 1889 con- 
teins the following information: “The capacious 
bonding pond, which is now being excavated at 
South Stockton, has led to the discovery of an 
extensive subterranean forest. The timber is chiefly 
oak. A yew tree, of considerable size, has been found, 
the wood of which is sound and good and fit for the 
tarner’s lathe. Many of the oaks are of large dimen- 
sions, and it is that same of them will be 
suitable for the purpose of building. Whilst examining 
this forest, Dr. Young of Whitby, with some friends 
discovered one of the oaks to have been cut in two, 
which had evidently been done previous to ita being 
covered by the earth. He supposes the forest must 
have been cut down by the Roman soldiers, as they 
were in the habit of laying timber on the low swampy 
grounds for the purpose of making roads. Be this 
as it may, it is certain the hand of man has been 
exercised on the timber, and it may form a fertile 
subject for the lover of ancient history and the 


geologist to speculate on”. 
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APPOINTMENTS VACANT 


APPIIOATIONS are invited for the following appointments on or 
before the dates mentioned. 


Fay ee at I (reference etl aa erg te IU ae poa) 
a Ministry paipa oe 
Ministry, Department (B/127), Harrogate, Yorks (October 13). 


OOMNIASIONKD ee ELIRO Hxamssrs In TT 
Army Ordnance Tpe-—~The Seorctary, tary Departmen Indy 
Ofi, 8 W.1 (quoting O.WLH. Roeruiiment) (October 17). ` 


Malaya -Ths Crown kona or the nire ei ri Mitte AI 
LOGIQAL (ale) in the Meteorological Office— 


Under-Bearetary of Btate, 8 a) Departanent Air 
, Adastral House, Kingsway, W.0.2, mee 


f 


REPORTS AND OTHER 
PUBLICATIONS 
(net included in the monthly Desks Supplement) 
Great Britain and Ireland 


rt on the Fish and Fisheries of Lake Rukwa in yika 
ry and the a i Northen Rhodes. Ey 
0. K. Rloardo. ( a of Governments of Tanganyika 


n the 
Fah Mla Bbodesls.) Pp. 78. (London: Crown ta 
for the Oolonies.) Gy. 159 


Royal er ol Semion 1988-1980 
VoL 59, Part 2 No. 18: Tests of of the Differences 
n Ooedfiedents dertved Two of Oorrelated 
y Dr. F. Yates. Pp. 14-19%. 1s. Vol. 69, Part 2, No. 
19: On of Certain Matrices. By á. B. Oollar. Pp. 
105-206. le VoL 50, Part 2, No. 20: Studies on in 
the o 3: Tho Durston of Lifs of B in the 
VoL 59 N Kay ats ae A n, gira T 
o Part fa) : , Part 1. 
Prof. Max aerate h Robert Grant 
and Bon, Ltd. ; > Wiltemes and Morgate, Ltd.) [180 
Transactions of the Royal Socbety of Edinburgh. Vol. 50, Part 8, 
nied an Distunetion, lige Gad. Barei N 
atural 
Alles. TLL LM Device. Por +2 (idmburgh . 
Robert t and Son, Léd.; : and Rorpie, 
Lid.) $. 180 
Other Countries 
Proceedings of the United States N Museum. Vol. 86, No 
3065: N Files of the amily in the United 
States N T7 Manon o ARa. 595-608, Vol. 
87, No. 3066 from Torma- 
tion, U of Montana. Obariss W. Qilmore. Pp. 18. 
Yol. Ko. 8067: Two New from the Thastern 
Coast North Ameria. A. 8. Pearse and A. Walker 
Pp. 19-24. (Washington, )} [189 
Miscellancsous Collections. YoL No. 20: The 
(indians) Meteorite. By Stuart H. : - 
tion 8546.) .4+7+9 plates. (Washington, D.O.: Bmithaæonan 


[189 


Staff. Study No. 10' The 
Barto 


By Lloyd B. Bauch. mii+137. 25 œmta. Staff Study 

No. 19: BResearnh in y 
H. Judd Pp. vin+133. 20 onta. D.0. 

Prin 06. {188 


U.8. Department of the Interior: Offies of Education. Vooational 
S $ : 


A, Bow and W., R. Mattoon. ent and Fores 7 
ion, DAL; Govemnment Printing Office.) 16 centa, [180 
of N 


of the San atural History. VoL 9 
No. 10: The H of (Acer) gr oder and 
Sowerby). Phiitp W. Retnhart. plate o 0. 
ll: The 8 Posket Mice of orna and Northern 
Lower Oalifornis, Marioo, with the of a New Esos, By 
Laurence M. H ; . dt-$4. Vol 9, No. 12: A Now Bilky Pookst 


ouse from tah. By Laurenes M. 
VoL 9, No. 18: A New erenarizs 
Mexican Boundary B 
67-68 Vol 8, No. 14: Three New Worm Snakes of the 

. By Laurence K 

Bulletin of the Amerioan Museum of Natural History. Vol. 76, 
Art. 4: On the Anatomy and Bvolution of the 
Owan Sunfish bamcsoiaius 


of the ple-tarled ad . B 
Henry A eag Pp. 148-150. (New ae Amarioan Musen of 
Natural History.) [189 
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A DIRECTORATE OF SCIENTIFIC INFORMATION 


HERE are those who affect to believe that 

solentafio people are somehow responsible 
for the war: whereas, in fact, because of the 
International oharacter of their interests and 
friendships, they are singularly innocent. Each 
generation tends to imagine that its own ex- 
perience, like ita fashions of thought, expression 
or personal adornment, is unique. This war, 
therefore, must have some special cause—why not 
blame it on science} The fact is that history 
books are already full (too fall) of conquerors out 
for glory and loot,. guilty of persecution and 
treachery, moving masses of ordinary decent men 
to follow them in hysterias worked up by appealing 
to fear, hatred and greed. 

It is true, nevertheleas, that the special character 
of this war, as to some extent of the last, depends 
very largely on science: not in ite ferocity or its 
attacks on civilians, as the story of the Thirty 
Years War-—and of many others—will show: but 
in ite speed, its weapons of offence and defence, 
its transport, its communications. It ts a scientific 
war, and one chief factor in winning it will be to 
employ the methods of science quickly and to the 
best advantage.; not only in offence and defence, 
in interception and attack, but also in maintaining 
the ordered life and well-being of the community 
on the home front. . 

In the Service ministries and in civil defence 
the directors of scientific research have large 
resources and organizations at their disposal. The 
Department of Scientific and Industrial Research, 
the Medical Research Council and the Agricultural 
Research Council advise these and other ministries, 
and many of the latter have scientific advisers and 
establishments of their own. The Ministry of 
Information alone appears to have no special 


organization from which scientific advice, scientific 
criticism and scientific fact can be obtained. It is 
now in course of reconstruction, and we may hope 
that the omission may be repaired. For the war 
is a scientific war, and the science of it is not all 
so secret or go unintelligible that it cannot usefully 
be made public. If, as Mr. Wilfred Trotter main- 
tained in a striking letter in The Times of 
September 25, our chief advantage over the Nazis 
lies in the free use of our minds, there should be 
a special place for science, and ite services to the 
national cause, within the structure of the 
Ministry of Information. 

This view may seem strange, even amusing, to 
senior administrators of the old type, trained 
perhaps thirty years ago in a school of ancient 
philosophy. It will not seem so strange to their 
younger colleagues, and not at all strange to the 
large number of skilled working people who are 
perhaps the most important olass in our oom- 
munity. To many of the latter, science is a thing 
of high repute, and information and advice given 
in technical and scientific form (provided that is 
not too dull) carries special conviction. The 
nation has particular need of their help, their 
technical skill and resource: it will receive them the 
more freely if, within the limits of necessary 


- secrecy, they can be told how and why. 


During the war, the lives of many of us will be 
greatly, if temporarily, changed. Scientific know- 
ledge will be needed to ensure that home supplies 
of food are inoreased in the right and moat 
economical way ; that the food is efficiently used 
and a high standard of nutrition maintained ; 
that major epidemics are avoided; that medical 
treatment is forestalled, or economized, by pre- 
ventive measures and an insistence on publio 
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health. In all such matters great improvement is 
posible : we lag, for example, far behind Holland, 
Norway, Australia and New Zealand in avoiding 
infantile mortality. Persistent education, there- 
fore, is required giving scientific reasons in popular 
form, if standards of life are to be maintained, or 
-a8 they ought to be—improved. We say 
improved. To reduce, for example, the infantile 
mortality (under ‘one year) to that of Holland 
would, in a three years war, save more than fifty 
thousand children whom we shall badly need in 
the future ; 
lives in the later years of the rest. Persistent 
propaganda by the Ministry of Information could 
help to move public authorities, and the people 
themselves, to take what-steps are possible in all 
such respecte: and that propaganda, to be oon- 
‘vincing in quality and effective in resulta, ahould 
be based on scientific knowledge. 

In other material respects.the life of the com- 
munity must be altered. “Black-outa’ and air-raid 
precautions, fuel rationing, limitation of transport 
and communications, the transfer of manufacturing 
capacity to munitions, the necessity of using home 
supplies, where possible, of raw materials; all 
these, and many others, involve scientific know- 
ledge, investigation and adjustment. Often it will 
be useful and encouraging to our own people, 
valuable to our prestige abroad, and no help to 
the enemy, and will assist in removing misunder- 
standing and lack of confidence, if scientific reasons 
can ke given frankly (when they exist) for action 
which the Government has to take. In a com- 
munity of free people, good will and understanding 
are incalculable assets, and can be obtained by 
confident, frank and accurate statement of the 
facta; which can often be expressed in scientific 
or statistical terms. A Director of Scientific 
Information, with a small scientific staff, some of 
whom should be experienced in journaliam, having 
good outaide’ contacts among scientific people, 
would serve a similar purpose in this respect to 
the directors of scientific research in the Service 
ministries. 

In the fighting services themselves the methods 
of defence and offence are largely scientific. Some 
of these methods are highly secret: others are 
well known to the enemy. There could be no 
conceivable harm, and there might be great good, 
in informing the publio freely of the latter. To 
take a trivial example, ingenious persons could be 
saved the trouble of working out devices which 
are either known already or impracticable, and 
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inventions committees could be saved the trouble 
of examining and replying to them. Moreover, 
and this is not trivial, information not obviously 
secret which could be used by an intelligent 
scientific enemy, might be saved from publication 
by the scrutiny of an alert ecientific censorship. 
In the absence of such scrutiny, the present danger 
ia that everything scientific may be censored, even 
laws of Nature. 

There is Intense anxiety on the part of the 
acientific community to be of service, and progress 
may seem slow in utilizing some of the best brains 
available. This anxiety leads to recurring sugges- 
tions that a Ministry of Science should be set up, 
or that reeearch should be ‘oo-ordinated’ on a 
grand scale by a National Research Council of 
some kind. It is really better to work by and 
through existing agencies, with additions where 
necessary, and long experience in the last war and 
since has shown that bright ideas advanced by 
ingenious minds not in touch with actual needs 
are of little value compared with direct attack, by 
orthodox scientific methods, by those who are 
in touch. Í 

The important thing is to provide facilities for 
able young scientifico men (the older ones are 
largely in touch already) to make contact with 
various practical problems of national importance. 
The problems cannot all be predicted beforehand ; 
some will arise as the. war goes on. Nor, for 
reasons of necessary secrecy, can they always be 
publicly announced. Within such limita, however, 
as are necessary, the more clearly the scientific 
aspects of practical problems can be stated, the 
more chance is there of the right scientific people 
emerging to attack them. These problems are not 
only those of the fighting services ; they are also 
connected with the whole life and activity of the 
nation. From the wide contacts it will have, the 
Ministry of Information, through ita acientifio 
staff, could act to a significant extent as a 
clearing-house of scientific ideas, problems and 
persons. 

We do not wish to exaggerate the part which 
acience has to play in the task which lies before 
us; and we are well aware how much already is 
being done in the use of scientific methods and 
research for national defence. Measured in terms 
of its necessary establishment, a Directorate of 
Scientific Information would be an insignificant 
addition to the Ministry ; its usefulness. however, 
under wise guidance, might be great beyond 
comparison. 
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THE SOIL AS THE BASIS OF PROSPERITY 


(1) The Rape of the Earth 

A World Survey of Soil Erosion. By G. V. Jacks 
and R. O. Whyte. Pp. 314+47 plates. (London : 
Faber and Faber, Ltd., 1939.) 21s. net. 


(a) Land Utilization in Australia 

Issued by the Australian Institute of International 
Affairs under the auspices of the Institute of 
Pacific Relations. By Prof. 8. M. Wadham and 
Prof. G. L. Wood. Pp. xix+360. (Melbourne: 
Melbourne University Press; London: Oxford 
University Press, 1939.) 21s. net. 


(1) AY k Jacks and Whyte have followed 
up the important bulletin on soil 
erosion which they prepared for the Imperial 
Bureaux of Agriculture at Rothamsted and 
Aberystwyth, by æa more general survey of the 
subject in which they proceed from a description 
of erosion the world over to a discussion of ite 
consequences—eoonomic, social and political In 
the earlier chapters they explain that erosion has 
been of long standing in the Eastern Mediterranean. 
countries, in India and China, but has come into 
prominence of recent years since the spectacular 
destruction in North America, which directed 
attention to similar processes at work in Africa 
and Australia, even in New Zealand. Everywhere 
man has been the cause; reckless deforestation, 
which bared the hill slopes, turned the river valleys 
into swamps and choked the harbours; over-hasty 
agriculture, which left the soil without any binding 
power; over-grazing, which destroyed the natural 
protective cover. Yet neither forest exploitation 
nor agriculture need be destructive; the Old 
World offers many examples of how production 
may be maintamed indefinitely without loss of 
fertility. But these lessons have been ignored 
wherever men have been allowed ‘to do what 
they like with their own’—their own in this case 
being the land; so that the vast expansion of 
population in the nineteenth century induced 
such a hurried exploitation of the land that the 
world’s productive capacity has been permanently 
impaired. 
So far as Great Britain is concerned, erosion is 
not a problem; with our evenly distributed 
rainfall and humid atmosphere we can grow grass, 
and on the basis of an alternation of grass and 
arable crops we can both protect the soil and 
maintain fertility. Indeed, even where the con- 
ditions are lesa favourable to grass, as on the 
great plains of Russia or North America, the 
evolution of a conservative system of farming will 


depend upon the introduction of longer or shorter 
periods of grass to enable the soil to regain ite 
texture with the aooumulation of humus and 
nitrogen. It is in Africa that the problem of erosion 


‘“preases most upon us, for in the Hast African 


A 


Colonies, in particular, the waste of the soil and 
the growth of the desert has already progressed 
so far that the land is unable to carry, the native 
population, still less to give them that lus 
production which is required for their physical 
and cultural improvement. In Africa more land 
for the natives and land for the absorption of 
surplus population of European origin is almost 
out of the question ; the continuance of the native 
population is threatened and we are trustees for 
their well-being. Such questions are discussed by 
Mr. Jaoks in the closing chapters of the book ; 
they are questions that no stateaman can ignore. 

The book is excellently produced ; the illustra- 
tions alone are capable of telling moat of the story. 

(2) “Land Utilization in Australia” is a book 
commissioned by the Australian Institute of 
International Affairs, as the national group of 
the Institute of Paciflc Relations. Though it 
touches on soil erosion, it is mainly a thoroughly 
documented account of the development of 
agriculture in Australia and of the possibilities of 
expansion and closer settlement. Profs. Wadham 
and Wood are insistent upon the small proportion 
the cultivable land bears to the superficia] area 
of that continent; even the tropical regions of 
Queensland and the Northern Territories offer 
little promise of economic utilization. 

The summary of land use shows 40 per cent of 
‘waste’, that is, desert and semi-desert, 3 per cent 
of crops and orchard land, and 2 per cent of forest, 
55 per oent being classed as pasture and rough 
grazing. But the greater part of this latter area 
would better be described as ranching land with 
a low stock-carrying capacity, and dangerous to 
bring under cultivation. It is interesting to note 
that the population employed in agriculture has 
actually declined since 1914, though the gross 
production has increased. This represents technical 
improvement and the greater use of labour-saving 
machinery (probably in no country is the output 
per man equal to that in Australia), but the 

in the agricultural population is a 
token of how little is the marginal land available 
for higher production. Since the War of 1914-18, 
there has been no lack of schemes for closer 
settlament and assisted emigration, but progress 
has been halting and the cost great. 
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So far as the descriptive part of the book goes, 
a discussion at this distance would be irrelevant ; 
Profs. Wadham and Wood have done their work 
well and have produced an indispensable work 
of reference. But in their later chapters they 
enter on more general ground by a consideration 
of how the future agricultural development of 
Australia is likely to be influenced by changes in 
the world’s markets. 

The growth of Australia in the nineteenth 
century was the outcome of the great increases of 
population in Western Europe; economically, 
it was based upon international trade, upon the 
exchange of food and other primary products for 
capital and manufactured goods. But the equili- 
brium has only been temporary; we have now a 
stationary population in the Old World, accom. 
panied by a marked increase in the power of 
industrial production. 
to a freer exchange of commodities and a rising 
standard of living all round; but oountry after 
country has intervened to protect ite politically 
dominant agriculture against the rising tide of 


NATURE 


That ought to have led - 


Oct. 14, 1939, vor. 144 


cheap food from the new countries The years 
1914-18 brought their own dislocations of the 
mechanism and particularly generated an excessive 
nationaliam which led every country to aim at 
being self-sufficient. 

In ths way we have arrived at a world 
economy based upon scarcity and high internal 
prices just when the powers of production, indus- 
trial and agricultural, are rapidly expanding. 
Australia stands to be hard hit; so far as manu- 
factured goods go she, has joined the ring and 
maintains high internal prices. At the same tims, 
her cheap agricultural production is rendered futile 
by the diminished purchasing power of her cus- 
tomers in markets like our own, where prices have 
been raised for the benefit of the home producer 
but in which artificial enhancement the Australian 
is not allowed to share. ` 

It is a bad look-out for agricultural progress, 
not only in Australia but aso everywhere else, 
until the world begins to act on the fact that 
plenty is at our disposal whenever we are 80 
minded. A. D. H. 


HOW GENETIC SYSTEMS COME ABOUT 


The Evolution of Genetic Systems 
By C. D. Darlington. Pp. xi+149. (Cambridge - 
At the University Press, 1939.) 10s. 6d. net. 
A MORE comprehensive and intricate mass of 
material has been successfully analysed and 
integrated in this masterly exposition of Darling- 
ton’s than in any other biological treatise of such 
amall size known to the reviewer. The book is 
not to be recommended to those who are reluctant 
to read closely and to do a good deal of hard 
thinking; and it will displease both those who 
abhor a contemplation of the forest because of its 
trees, and those who find it too irksome to study 
the trees because of the forest. But for those 
willing to make the effort to understand both in 
their relations to one another it will prove bril- 
liant, illuminating and highly stimulating, no 
matter whether or not they agree with all the 
details in Darlington’s remarkably coherent and 
unifying system of interpretations. 

As the account develops, one is made increas- 
ingly aware of the fundamental importance not 
merely of the specific attraction between like 
genes (and gene parts ¢) but also of that peculiarity 
in this attractive force which causes it to be 
largely satisfied by a two-by-two aasociation, 
that is, pairing. In the first place, this allows the 
autosynthetic doubling or ‘division’ of chromo 


somes into sister chromatids, and the holding 
together of these chromatids in mitosis until 
anaphase ; and in meiosis the cause of pairing of 
the homologues is traced to their entering the 
prophase with their attractions unsatisfied because 
of their delayed doubling; this is in fact the 
crucial point im Darlington’s ‘precocity’ theory. 
In conjunction with this, a theory is developed 
which explains crossing-over as a result of the 
strain arising in the entwined partners when, each 
having finally doubled, the attractions between 
the sister chromatids interfere with the oonform- 
ation that expressed the attraction between the 
homologues. It may, by the way, be noted that 
if this were not the actual mechanism, we might 
have expected to find some organisms in which 
crossing-over occurred without doubling and in 
which, accordingly, there was but one meiotic 
division. Then, crossing-over having occurred, 
it is shown how this is neceasary for holding the 
group of four chromatids together, and hence for 
all orderly segregation, despite the fact that the 
attractions are primarily in twos. These two-by- 
two attractions, applied to the four chromatids, 
cross-over and non-cross-over, and taken in con- 
junction with the non-specific repulsions existing 
between all chromosome parts, are shown to 
explain the various peculiar arrangements seen 
in meiosis in normal individuals of different kinds, 
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and in all sorts of species hybrids, structural 
hybrids, haploids, aneuploids, and auto- and allo- 
polyploids. ` 


This analysis of the mechanistic interrelations _ 


is, however, but a part of the story: The stepe 
are also explained whereby the wide differences 
in chromosome structure and behaviour, and m 
the consequent visible resulta of breeding, between 
present-day species—in a word, the differences 
between genetic systema—had their origin in gene 
mutations, breakage and union of broken ends of 
chromosomes, and chromosome number changes, 
and it is shown how these stepa happened to 
persist and become accumulated in given sequences, 
under the guidance of natural selection. The 
natural selection may be longer or shorter sighted, 
according to whether the predominant factor in 
it is the ultimate advancement of the group, 
which demands the advantages given by a wide 
(but not too indiscriminate) opportunity for 
recombination, or the immediate vigour and rapid 
reproduction of the mdividuals, which gains by 
fixed hybridity, polyploidy and asexual repro- 
duction ; usually some compromise, more or lesa 
vacillating, between the two is reached. The 


resultant evolution is traced from the stage of - 


the naked gene,through the formation of chromo- 
somes, then sexual reproduction, sex differentia- 
tion, and finally through various elaborations, 
such as polyploidy, permanent structural hybrid- 
ity, or apogamy, that often represent a form of 
degeneration of sexuality. In the light of these 
‘considerations, various observed details of the 
cytology and genetics of reproduction, such as 
the average chromosome length and number in 
a species, the frequency and the degree of local- 
ization of chiasmata, the degree of terminalization, 
eto., become much more understandable. 

Thus all the tangled skein of phenomena which 
it has been the painstaking task of the past two 
generations of descriptive cytologista and geneti- 
cists to disclose are protrayed as natural develop- 
mente of a few fundamental principles. These 
are: the existence of mutable, self-reproducing 
genes, arranged in the form of chromonemata, 
the properties of spiralzation, of breakage and 
reunion, and of non-specific repulsion, of these 
threads, the specific attraction between like genes 
and gene parts, and the peculiarity that this 
attraction is largely satisfied by their paired (two- 
by-two) association. Good evidence for nearly 
ali of these principles (for all except the fusion of 
broken ends) has, to be sure, been known for more 
than a quarter of a century—just as evidence on 
which Darwin’s theory of evolution by natural 
selection might legitimately have been founded had 
been known for hundreds or even thousands of 
years before his ttme—but the great majority of 
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observers failed to recognize these principles, and 
failed still more to realize their manifold and far- 
reaching significance when considered in connexion 
with one another, and in the variations of their 
expreesion that would necessarily have developed 
in the course of evolution, under the guidanoe of 
natural selection. 

In so comprehensive and condensed a work it 
is to be expected that there will be not a few 
passages the clarity of which would benefit greatly 
by expansion and by more detailed figures, s 
number of steps of deduction which at first sight 
at least appear questionable, and some relatively 
unimportant inaccuracies. Moreover, many of 
the arguments would probably, have gained 
quicker acceptance if more tentatively presented 
to a scientific public working in a field m which 
sound inference has been,- comparatively speaking, 
so rare. Yet the intrinsic importance of the con- 
clusions is so great, and the case made out for 
them so strong, that it will be impossible not to 
take them very seriously. The provocative form 
of expreasion used, the terseness, elegance and 
verve of style, the penetrating flashes of imagery 
and the succession of scientific bons mots, may 
have a salutary effect in shaking what has at times 
seemed a torpid subject out of its complacency 
and into a more vigorous life. 

The newer life of cytogenetics must consist not 
merely of a struggle to confirm or refute the above 
system of concepta. While this work will now 
continue more vigorously than before, it is really 
in an advanced stage already—thanks largely to 
the wealth of Darlington’s own observations and 
analyses and those of his collaborators., But, 
standing on the basis of these principles, or of 
any further modifioations and clarifications of 
them, the subject is by no means closed; as 
readers of the book wilk feel, it is moved to a 
higher plane, in which a set of newer problems 
now emerges for study. An example of these 
is the question: If the same specific attracting 
force leads to gene doubling (by attraction of like 
gene parte from the medium) and to pairing of 
sister or homologous chromatids, what decides 
that the result shall at one time be the former, 
at another the latter? Again, what factors con- 
dition variations in the strength of this force, 
and in the amount of residual attraction after 
it is partly satisfied by pairing? Why are there 
not some organisms that, lapsing from the full 
advantages of sexuality, forego croasing-over and 
the second meiotio division, while retaining 
segregation ? How is it that the old chromonema 
ooils progressively loosen while at the same time 
a new, tighter coiling develops, wave on wave f 
What are the mechanics of a ‘twisting’ strain that 
is entirely compatible with fixity of the ends of 
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the threads concerned (as shown in ring chromo- 
somes and those in inversion loops)? What are 
the interrelations of the forces between the centro- 
meres and those on the mitotio spindle, leading 
to the oo-orientation of paired centromeres ? 

The day cannot long be postponed when the 
help of the physicist and chemist will be required 
in such problems, but without the prior work of 
the analytical biologist in laying the problems 
bare, the former would be operating in a fog 
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which they by their own unaided efforts would 
never have been able to penetrate ; and whatever 
their answers may be, the biological factors them- 
selves, in their interactions in the oourse of 
evolution, furnish the keys for the understanding 
of the complications of the genetic systems exist- 
ing at the present day, and for the prediction of 
what will happen to them in the future. Darling- 
ton’s work goes a Jong way in making clear the 
significance of these keys. H. J. MULLER. 


USE OF MATRICES IN AERONAUTICAL COMPUTATION 


Elementary Matrices 

and some Applications to Dynamics and Differen- 
tial Equations. By Dr. R. A. Frazer, Dr. W. J. 
Duncan and A. R. Collar. Pp. xvi; 416. (Cam- 
bridge: At the University Press, 1938.) 30s. net. 


(ye of the serious limitations to scientific 

development is the amount of labour involved 
in computation, and the authors of this book on 
matrices have put on record processes which they 
have found of value in dealing with certain difficult 
problems ariamg in aeronautics. The general class 
of research in which progress has been made by 
the authors is that in which elastic deformation of 
the structure of an aircraft under aerodynamic 
reactions leads to forced vibrations known tech- 
nically as ‘flutter’. The prevention of flutter in 
aircrafs is obviously important, and the later 
chapters of the present volume deal with the most 
recent aspects of flutter research. 

Although matrices provide a valuable method of 
investigation, it should not be concluded that their 
use is aimple in all cases; on the contrary, much 
labour may be involved, and some energy is being 
devoted to the provision of a machine for the 
performance of the multiplication of matrices and 
the storing of the products for subsequent 
use. 
Using the standard dynamical equations, Routh 
and others showed that the equations for the 
disturbed motion of a steady state could be reduced 
to forms having well-known solutions. In the case 
of aeroplane stability as well as of flutter, this line 
of attack has led to valuable results ; an essential 
feature, however, is an inability to predict oscilla- 
tions of constant amplitude. The use of matrices 
has enabled the authors to extend analyses to this 
case; one of the resulta is to show that frictional 
resistance may reduce the flying speed at which 
flutter occurs. 

Computation by means of matrices is probably 


very unfamiliar, and for that reason the book may 
peer to make heavy reading ; each of the stepe is 
easy to follow, but the number of new processes 
to be absorbed by anyone coming to the subject 
for the first time is large. The matrix itself is a 
simple quantity consisting of a number of rows 
and columns of figures such as would be found in 
the better-known determinant—with this difference, 
the rows and columns need not be equal in number. 
The matrix consiste simply of these numbers and, 
unlike the determinant, has no simple meaning 
corresponding with the numerical value of the 
determinant. Theorems are built up for the 
addition and multiplication, eto., of matrices, and 
the definition in the case of multiplication leads 
to a product which depends on precedence ; there 
aro, in fact, two processes, pre-multiplication and 
post-multiplication of matrices. 

The earlier part of the book, almost half, is 
devoted to the detailed- consideration of processes 
with symbolical and numerical illustrations. In 
Chapter iv, consideration of the use of matrices in 
connexion with the solution of mathematical equa- 
tions is begun. One of the early examples is the 
evaluation of a determinant and another the 
closely related problem of the solution of simul- 
taneous linear algebraic equations. It is when 
attempting to follow such solutions in detail that 
it is brought fully home that a new technical 

has been developed, and that this must 
perforce be learned before independent progress 
in computation is possible. On the other hand, 
the methods, once learnt, seem to be powerful. 

The book finally leads up to the use of matrices 
in solving statical and dynamical problems, and 
Chapter x gives a clear indication of the nature of 
the problems for which matrices have been found 
valuable ; the examples include oscillations of a 
triple pendulum, symmetrical vibrations of an 
annular membrane, the static twist of an seroplane 
wing under serodynamio load. The last three 
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chapters of the book deal with the effecta of 
friction on motion, and the illustrations are taken 
from seronautical engineering ; it was the difficulty 
of dealing with this problem which seems to 
have led the authors to consider the use of 
matrices. 
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There can be little doubt that the book has put 
into the hands of computers a collection of processes 
which will help in the extension of knowledge, and 
although the number of interested workers may at 
present be small, it is to be expected that it will 
increase. L. B. 


OCEANOGRAPHY OF THE EAST INDIES 


The Snellius Expedition 

in the Eastern Part of the Netherlands East-Indies, 
1929-1930, under Leadership of P. M. van Riel. 
Vol. 1: Voyage. Chapters i-iv. Pp. viti+178-+ 
31 plates. 20 guilders. Vol. 2: Oceanographic 
Results. Part 4: Surface Observations, Temper- 
ature, Salinity, Density. By 8. W. Visser. Pp. 
vili+62. 5 guilders. (Leiden: E.J. Brill, Ltd., 
1938.) 


O the oceanographer the eastern part of 
the Malay Archipelago is one of the moat 
interesting regions of the world. The Challenger, 
Gazelle, Stboga and Planet showed that it consists 
of a number of enclosed seas, often of great depth, 
which are separated from one another or from the 
surrounding oceans by much shallower sills. They 
are filled from sill level downwards with the 
densest water which can gain access to them, the 
water at the depth of the sill. Thus the Sulu Sea 
has a temperature of more than 10° C. from 400 m. 
to the bottom in 4,400 m. The oceanography of 
such a region must depend to a very large extent 
on the contours of the bottom, but no detailed 
survey was possible until the invention of the echo 
sounding gear. 


The Willebrod Snellius was built by the Nether- 
lands Navy as a surveying ship for use in the East 
Indies and waa fitted with all the latest apparatus 
for hydrographic and scientific work; the expe- 
dition was her first commission. The leader of the 
expedition was P. M. van Riel, a retired naval 
officer and the director of the branch of the Royal 
Netherlands Meteorological Institute at Amster- 
dam. In the first chapter of vol. 1 he writes on 
the general plan of the expedition and the voyage 
out. In the third chapter he gives a short account 
of the scientific cruises in the survey area with 
notes on some of the most interesting observations. 
A remarkable feat was a wire sounding in Emden 
Deep with a 54-cm. core of red clay and a temper- 
ature and water sample from 10,068 m. In the 
same volume the commanding officer, Lieut.- 
Commander F. Pinke, describes the ship and her 
equipment, and the first officer, J. P. H. Perks, 
deals with the deep-sea anchoring gear, which was 
very succeasful. The surface observations of 
temperature, salinity, and density are discussed 
in detail by Dr. 8. W. Visser. 

The reports are well illustrated by charts and 
photographs, and the two volumes are a valuable 
contribution to oceanography. 


ATMOSPHERIC TURBULENCE 


Atmospharische Turbulenz 

Von Dr. Heinz Lettau. Pp. 11+283. ( 
Akademische Verlagsgesellachaft m.b.H., 
18 gold marks. 


1939.) 


"T appearance of Dr. Lettau’s book on 

atmospheric turbulence is a definite indication 
of the way in which the scientific study of the atmos- 
phere is progressing. Many books have attempted, 
with varying success, to cover the whole field of 
what is known as meteorology, but so far there 


have been few books which have oovered in detail © 


one aspect of the subject. Lettau has done this 
for atmospheric turbulence. He has done it well, 


and. this book will probably remain for some time 
the standard treatment of its subject. It gives all 
the essential mathematical treatment in a clear 
and concise form, and offera numerous oom- 
parisons with the facta of observation. 

The names which recur most frequently are 
those of G. I. Taylor, W. Schmidt, L. F. Richard- 
son, and of Prandtl and his disciples of the 
Göttingen school. The vast volume of detailed 
research in the field of aerodynamics published in 
recent years is not capable of direct application 
to the motions of the atmosphere, aince these 
motions are complicated by varying roughness of 


the groand, and especially by varying degrees of 
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vertical stability. The Reynolds number is there- 
fore not in itself sufficient to determine what will 
happen in the atmosphere, and Lettan makes 
considerable use of the Richardson criterion, or 
the Richardson number, 


. g fat Ou * 
Rim (F +2)/ =) 


where g is the acceleration due to gravity, T the 
abeolute temperature, T the dry adiabatic lapse-rate, 
and #* the wind velocity at height z. 

Lettau gives a very readable account of the 
Prandtl theory of the laminar boundary layer, 
and of ite extension to turbulent flow by von 
Karman. He gives the logarithmic law of variation 
of wind with height, and summarizes concisely the 
extension of the theory to stable atmospheres by 
Rossby and Montgomery and by Sverdrup. The 
work of the last three has led to relationships 
which are in striking agreement with observations, 
but the physical basis on which it has been con- 
structed is by no means clear. We should have 
welcomed fuller discussion of this basis. 

Lettan gives the name ‘planetary boundary 
layer’ to the layer extending to a height of the 
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order of 1 km. above the ground, at which the 
wind attains the value which gives a balance with 
the preasure gradient. The variation of wind with 
height within this layer can be discussed satis- 
factorily, but the transfer upwards of the daily 
wave of temperature change cannot be asatis- 
factorily discussed on the basis of turbulence 
alone. Complications due to radiative transfer 
enter into this problem, and at the moment it is 
not possible to decide the precise nature of these 
complications. Moreover, the austausch-ooefficient 
to be applied in this problem must be a function 
of height, and effectively of time of day. 

Later chapters of the book, dealing with the 
dissipation of the energy of the air-streams by 
turbulence, and the general circulation of the 
atmosphere, describe problems which are in the 
main unsolved. The jump from what is normally 
regarded as an eddy to an entity as large as the 
cyclone or anticyclone appears to demand some 
justification. Dr. Lettan has rounded off his task 
by including a most valuable bibliography of 246 
items, containing what appeara to be a really 
complete list of the fundamental work im his 
subject. D. Bruwt. 


SPECTROGRAPHIC ANALYSIS OF EAST INDIAN ROCKS 


Contributions to the Knowledge of the Chem- 
ical Composition of the Earth’s Crust in the 
East Indian Archipelago 

l: The Spectrographic Determination of the 
Elementas according to Arc Methods in the Range 
3600—5000 A.; 2: On the Occurrence of Rarer 
Elements in the Netherlands East Indies. By Dr. 
W. van Tongeren. Pp. xi+ 181. (Amsterdam : 
D. B. Centen’s Uitgevers-Maatechapiy N.V. ; 
London: H. K. Lewis and Co., Ltd., 1938.) 
4.50 fl.; lle. net; Part l, separately, 3 fl.; 7s. 
net. 


[HE main object of the research described in 
this monograph was to ascertain the amounts 
of many of the leas common elements, including 
certain members of the rare earth series, in the 
minerals and rocks of the East Indian Archipelago. 

The first part deals with the method adopted. 
This consisted in preparing spectrographs of the 
pure elements over the range 3600 A.—5000 A., 
using standard mixtures of varying concentrations 
of the pure oxides with quartz. The apparatus is 
described in considerable detail together with the 
operating technique, and the effecte of possible 
errors are carefully assessed. A full and valuable 


discussion follows on the relative intensities of the 
characteristic spectral lines, and detailed tables are 
appended. 

Similar sets of spectrographs were obtained with 
the rook specimens and, by a process of comparison, 
estimates were made of the approximate contents 
of the different elements. 

The second part discusses the resulta obtained 
from some three hundred specimens from the 
Netherland Kast Indies, including Java, Sumatra, 
Borneo and numerous other localities less well 
known to British readers. All the specimens were 
selected from those in the possession of the Geo- 
logical Department of the University of Utrecht, 
and their authenticity was thus guaranteed. The 
date are valuable, but contain little of exceptional 
interest ; one feels the author did not receive the 
luck he deserved. The rare earths were present 
only in minute amounts ; vanadium varied up to 
a maximum of 0-3 per cent (pentoxide); ger- 
manium was not found, whilst indium occurred 
exclusively in zino ore from Borneo. 

The amount of work involved must have been 
great ; the author is to be congratulated on having 
completed successfully so laborious a task. 

J. Newton FRIEND. 
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THE NATURAL GEOGRAPHICAL REGION 
By A. STEVENS 


UNIVERSITY, GLASGOW 


[HE most conspicuous geographical concept, the 
enunciation of which is associated with British 
geographical thought, is that connected with the 
phrase, ‘natural geographioal region’. In spite of 
much—rather sporadic—discussion, the concept 
remains obecure. Many who would like to employ 
the term are shy of it: they shorten it to ‘natural 
region’, and some limit the meaning of the epithet 
‘natural’ to the physical, the morganic; they dis- 
tmguish the geographical region; they refer to 
economis, to ‘human use’ regions. All this hedging 
about terms is a gure indication of uncertainty of 
grasp as well as of diversity of view. 

The term origmally used by Herbertson was 
‘natural geographical region’. In most writing the 
middle word is dropped. Roxby says that & 
natural region is characterized by a particular set 
of physical conditions. But a uniform set of oon- 
ditions is hard to find extended over a region of 
any considerable area. This is to be expected, of 
course: im a sufficiently small region one would 
find uniformity, or ‘practical’ uniformity, but in 
& large one it is necessary to search for unity 
within diversity. For large areas the ‘dominant’ 
physical condition becomes the criterion. Herbert- 
son regarded climate as dominant in the charac- 
terization of his major natural regions of the globe, 
and this lapse in logio evoked serious criticism on 
the occasion on which he first propounded his 
views. The criticism was as immature as the 
thesis. No one, so far as we know, has entered 
on & systematic consideration of the geographical 
relevance of the various physical conditions, and 
an examination of this relevance would seem an 
essential preliminary to the establishment of 
domimance. Such occasional—and usually disin- 
genuous—flirting with the question as ocours would 
indicate what is probably true, that any attempt 
in this direction is, in practice, hopeless. 

The ultimate fallacy underlying this kind of 
thought or procedure is that it begins by assuming 
a duality, the physical and the non-physical, the 
human and the non-human, the natural and the 
artificial. It brings geography to the stage reached 
by the Schoolmen when they disputed between 
form and matter, matter and spirit, and questioned 
the possibility of knowledge. We are not con- 
cerned about absolute knowledge or complete 
knowledge, but only about a particular kind of 


* From the presxlential address to Section H (Geography) of ths 
British Association delivered in Dundee on September 1. 


knowledge and only about the attainable extent 
of that. We are concerned with physical and 
biological nature only in so far as it may be 
regarded as human environment and only with 
man in 80 far as he has demonstrable relationshipe 
with the environment. 

Many will agree well enough with this last state- 
ment, but some of them, if not all, will insist that 
the method of geographical study is a synthesis or 
an integration. 

Synthesis is not addition: it is a complex 
process for which there are no general rules. The 
chemist performs it successfully, but in‘special and 
individual cases. The mathematician is our best 
integrater. He may begin with a function of z and 
is as likely to end with a new branch of mathe- 
matics as with a reasonably simple new function 
of his variable. Neither of these magicians oan 
operate with dissimilar things. 

Something analogous to synthesis might be said 
to go on between man and his environment. If 
this analogy do not lead us astray once more, we 
might say that man is the synthetic influence. 

j is a spectator of the process, more or less 
blinding itself to everything but the time element. 
The geographer does not synthesize, because he 
cannot, but he also is a spectator of the process 
primarily mterested in ita development in, space. 
Man must be looked at objectively by the geo- 
grapher, and even his significant antios must be 
taken to be as natural as the physical environment. 
The natural geographical region is a result of what, 
for want of a better word, we may agree to call 
synthesis proceeding in Nature, under our eyes, but 
not by our voluntary action. There are two aspects 
of this synthetic product: the environmental 
aspect, easential to which is man himself, and the 
human aspect, which is much the same aa to say 
the functional aspect, using the language of ecology. 

The boundaries of the natural region (in our 
sense) are definite enough ; which does not mean 
that they are necessarily simple or easy to trace. 
Where they are common to another natural region 
they are clearest. These boundaries indicate o 
state of equilibrium which may be stable but can- 
not be static. Change may occur in their position 
or in their condition. The most active normal 
change occurs when they are advancing unto 
unorganized oountry or relatively unorganized 
country. Such advances occur during colonization, 
even if that proceeds overseas. Their tendency is 
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centrifugal, their actual development in space is 
limited by conditions. Organization by Rome was 
more or less regularly centrifugal, the advance of 
Germanism was eastwards. The boundaries of a 
natural region may be indifferent to natural 
(physical) boundaries. For an organism must have 
continuity in its medium, but continuity does not 
preclude variety. So the boundary of a natural 
region may cross a mountain range, partition & 
river valley, divide a coalfield; and it may bea 
better boundary for so doing. The time factor 
(relative time) is important here, for the question 
of stability, equilibrium, is a question of adjust- 
ment. Itis no hardship to the economio structures 
concerned that France, Belgium, Holland and 
Germany share one coalfield. Their political 
frontiers antedate their industrial development. 
For the Romans the Rhme divided, for the Germans 
it unites, for the French it still separatee. The 
flanks of a mountain range separate and are easily 
held ; the passes connect. 

For Herberteon with his analogies, man repre- 
- sented the nerves of a natural region. Not so: man 
is the livmg principle. The nature of that principle 
is not the subject we are called to study. The 
nervous system, if we must have analogy, is the 
means of communication in the widest sense; and 
the analogy is unduly narrow, for means of com- 
munication have nutrient as well as co-ordinating 
functions. In this place, it is true, we are less 
concerned with the former, for the purpose is to 
define the natural geographical region. 

The unity of the natural geographical region is 
achieved, maintained and developed by organizas- 
a by cohesion, and this cohesion is attained and 

nded by intercourse, at firet within and later 
sae the region, provided the organic develop- 
ment ig an indigenous growth. Since the four- 
teenth century the means of communication of the 
type associated with Western Europe has been 
undergoing continuous but uneven development. 
This development was stimulated by overseas 
discovery, but ita progress gained speed of a new 
order in the nineteeth century with the concurrent 
development of railways and large-scale manufac- 
ture, and the acceleration has progressively 
increased until our day. In consequence the range 
and intensity of organizing ability and power have 
increased. ‘The most satisfactory natural regions 
to contemplate, and to appreciate from geographi- 
cal writing, had been fully organized and had their 
identity recognized before the modern era began. 
One has but to think of the French pays, and the 
deterioration of the work of such a master as Vidal 
de la Blache beyond the Paris Basin. No doubt 
the conservatiam of the French countryside and 
the degree to which it was able for so long to 
preserve its archaio cohesions has made it a specially 
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favourable field for regional studies. But traces 
of such a division of the country are not wanting 
in Scotland. Even in the Midland Valley names 
hike Menteith and Lennox have not completely loat 
regional content, while names of 

canoe are common enough north of the Highland 
Line. Elsewhere, access to extraneous sources of 
necessities and the means of establishing wider 
loyalties have obliterated local character and sub- 
merged local unity. What are the pays of the 
Rhone Valley ? The speed of modern change has 
confused a great deal of thought. 

There are mmimum and maximum sires for 
natural regions. The minimum is determined by 
the least extensive area, in extent and variety of 
natural endowment, capable of being organized 
and maintained, by ita resouroes— physical, bio- 
logical and human—for cohesion, sustenance and 
defence. The maximum is determined by the 
efficiency and range of means of communication. 
Both maximum. and minimum vary in time. 

Two types of organization must be distinguished 
and we shall call them conscious and self-conscious 
respectively. The former is primitive and appears 
less artificial. The latter ia very modern. It is 
a development made possible by progress in general,, 
especially in the knowledge of the possibilities of 
‘planning’, and of the ‘management’ of environ- 
mental conditions; and in the development of 
means of communication in particular. The 
objective view of man excludes the possibility of 
regarding his actions as artificial. Some of them 
we may think ephemeral or capricious, but they 
have their source m the nature of man. 

Natural regions must change in extent and 
otherwise with time, but the changes need not be 
continuous. At times of specially rapid change 
in human life the natural division into regions may 
almost suffer a revolution. But a true revolution, 
a sudden and catastrophic change, has occurred 
only in extra-European countries. In North 
America there must have been natural regions—or, 
if it is preferable, an analogue of a system of pays 
—of Indian times. The traces of these have been 
swept away, except what may be gleaned from 
such knowledge of tribal distribution as has per- 
sisted. We must distinguish natural regions of 
continuous and of discontinuous development. 

Difference in scale would appear to be due to 
difference in topographic fragmentation-——before 
due consideration has been given to the matter, 
so long as we consider the physical more funda- 
mental and permanent. But it is neither. What 
is fundamental is relativity toman. Space, height, 
slope, areas at the time unproductive, all these 
represent difficulties in the problem of instituting 
and operating means of transport. At the present 
moment all of them within terrestrial limite have 
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their price‘in time, labour, ingenuity and risk. If 
- the price is commercially—and even strategically 
—still too high, the practical possibilities are still 
of commercial magnitude. It is only a hundred 
years since the scale of:land transport began to 
approach that of water transport. Crossing the 
-Alps by forces of great ‘military signifloance was 
almost as great a marvel in the days of Napoleon 
as in those of Hannibal. It was leas perilous than 
the invasion of Muscovy. What strength in men 
and material could be launched across these 
obstacles of space and altitude to-day? What 
‘fifth column’ of 1940 can be certainly held at bay 
by the most powerful or secluded or distant people ? 

The ‘natural geographical region’ is an active 

. The size of a region growing freely is 
determined by the range of the means of cohesion. 
At a given time that range depends on the state 
of technical development of the community occupy- 
ing the region in relation to the problems presented 
by the nature of the medium. If technical] develop- 
ment is relatively stagnant, but territorial develop- 
ment is undisturbed, the ‘organism’ will expand 
up to boundaries whioh for topographic reasons, 
but also, it may be, on acoount of mere distance, 
are insuperable at the time. The state of equili- 
brium so reached in empty, barren or distant areas 
will be fluctuating. Improvement in the means 
of communication will produce an expansion of the 
organism, provided it is free to expand. Ina ‘new’ 
country like the United States, that is, where the 
history of development is discontinuous, to the ex- 
pansion of regional unite are set the very wide limita 
compatible with modern means of communication. 

Efficiency of communication may become uneven. 
Long-distance communication and bulk movement 
of commodities have undergone hypertrophy, while 
the more intimate contacts which produce ‘neigh- 
bourliness’ are weak. Very large areas may be fed, 
policed and defended. National organization is 
in a stable condition. In such conditions natural 
regions of the order of pays are never likely to 
develop, or, at least, to have more than a very 
ephemeral existence, until population densities are 
very different from their present condition. If 
regional unities of the nature of pays develop 
they will be on a vaster scale. 

Some, at least, of the commonly recognized 
regional divisions of both Russia and the United 
States are represented, mistakenly, of course, as 
regions of monoculture with a characteristic crop 
produced under suitable climatic conditions. In 
fact, the corn belt is as much a region of mixed 
farming as the dairying belt and there is’a great 
deal of pasture, largely unimproved, in both. The 
pressure of population on the land is low, and the 
region-community organism is far from the oon- 
dition to which the ecologiste apply the term 
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‘climax association’. A state of equilibrium has 
not been attained. Two propositions follow from 
these considerations : the relation between the 
community is s0 loose that ita activities do not 
fully reflect the conditions of the environment ; 
the more intimate and leas organizable contacts 
within the community are so indefinite that what 
we may call regional consciousness is rudimentary. 

At the same time, what we have referred to as self- 
consciousness is of an advanced type. The ‘human 
use’ region, as usually distinguished, is an area of 
undeveloped economy. The natural geographical 
region emerges from chaos only when it has 
evolved to the stage at which it oan be clearly 
recognizsble as a synthetic whole with what the 
French would call ‘personality’. When this stage 
of climax association has been attained, we are 
able to assess the relative significance of environ- 
mental (physical and other) factors ; for this cannot 
be done satisfactorily except by using the nature 
and activity of the community as an index in the 
same way as the natural vegetation of a region 
has been employed as a climatic index. The climax 
condition, when it has been attained, is not neoces- 
sarily permanent. It may change with greater or 
leas rapidity in time, and the obvious reasons for 
change are human progreas, chiefly technological, 
or the reverse, and exhaustion of resources, notably 
mineral resources, absolutely or due to alteration 
of values. 

In the more westerly parts of Kurope the centri- 
fugal proceases were propagated from a number of 
centres during the course of development to present 
conditions. Through a great deal of it something 
like climax conditions were reached befqre the 
railway era, and to these conditions belong the 
French pays and the German Gau. Such entities 
occur east of the Rhine only within the sub- 
Hercynian belt of dense population, and not 
throughout the belt. In the extreme weet they 
expanded territorially up to natural limita which, 
being narrow, kept them small. Had these close 
natural limita been wider the pays would have been 
limited by the advancing peripheries of other 
organisms, and conflicte would arise which would 
be stilled only by coalescence into larger organiza- 
tions by one of the methods known to history. 
Indeed the pays as we know it is no doubt a product 
of coalescence: as the smallest organiam of the 
type, available for study, it may, merely for 
convenience, be regarded as indicating the practic- 
able minimum. In areas more remote from the 
influences active in western Europe, and to the 
east in particular, slower progress in indigenous 
technology, greater obstacles to cultural importa- 
tion, and correspondingly leas rapid growth in 
population, absolutely and in relation to the extent 
of available territory, deferred to a comparatively 
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recent date the attainment of the climax condition. 
The broader fragmentation of the country was a oon- 
comitant, but not st all necessarily the dominant 
determinant of the territorially larger organiam. 
Long before the railway era, France and Great 
Britain had achieved the more self-conscious 
organization of the nation-state by coalescences of 
various kinds. The process was less satisfactory 
in Spain. All three were able to relieve the unease 
to which increasing efficiency of means of oom- 
munication made them liable by overseas adventure 
keeping step with that growing efficiency. The 
relief was illusory in the case of Spain. Germany 
had respite of a similar kind because she had her 
colonial ares to the eastwards, and there she still 


has colonial spaciousness even within her present - 


restricted bounds. In that direction also lie some 
of her deracinated offshoots, as others share the 
United States with ours and tho French are to 
be found especially in Canada. 

It is suggested that the European nation-state 
is a community occupying a natural geographical 
region as ite immediate environment, because it is 
& natural growth limited by ita geographical 
circumstances Not only so, it is an organic 
phenomenon so characteristically European in ite 
genesis, to be found nowhere else in a state of 
mature development ; and therefore any European 
geography which failed to take account of it, 
indeed of which it was not the central object, 
ought to be unthinkable. The swing away towards 
the novelty of the physical region was a vain 
pursuit of novelty. If the real natural region for 
geographical study is as we have held, and if the 
nation-state-country organism of Europe is tho 
achieved synthesis of European geography, then 
the region which is characterized by s set of 
physical attributes is, geographically, a miscon- 
ception. For not only have many European States 
partitioned one of the main ‘natural divisions’ of 
the Continent among them by stable frontiers, but 
also it is unthinkable that any one community oould 
develop that area as a whole and remain restricted 
to it. We refer to the North European Plain ; but 
there have been attempta enough to unify the 
‘Mediterranean’ region, and there is sufficient 
division now and throughout historic time both 
there and in the Alpine region, where physical 
conditions favour severance rather than unity, to 
justify the same statement with regard to them. 
Physical conditions are neither more permanent 
nor more fundamental in geography than human. 
If in themselves they change less quickly than the 
characters of the living partner in the symbiosis, 
their significance and value change rapidly, even 
suddenly, and sometimes disappear We do 
not really believe in the permanence or significance 
we predicate For we approve and wish to maintain 
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the further political subdivision which has taken 
place so recently in the North European Plain, 
we see reason in the demand for access to the sea 
or to a navigable river, but we boggle about 
allowing more than one nation access to a coalfield. 

We see the countries of Europe as natural 
regions, natural because they exist as phenomena 
demanding study, demanding it ‘with a special 
urgenoy in these days. Their territorial development 
seamed to have culminated before the War of 1914— 
18, and before the present unrest it underwent re- 
adjustment which seemed to offer some prospect of 
stability. We must look for objective explanations 
of failure. These States grew into contact with 
each other and organization permeated the whole 
of, or the more ‘European’ part of, the Continent. 
Not natural boundaries, but convergence of, 
organisms set limits to expansion, especially for 
the later developed units, at a time when means 
of organization were developing rapidly. The 
proper scale of organization is no longer represented 
by the European nation-states but rather by the 
United States Disturbance of equilibrium shows 
iteelf by unrest in the newer countries which 
have not been disciplined by long confinement 
within narrow bounds and had their views of 
hegemony chastened by such a loss of territory 
and influence as the French suffered in the complete 
rape of an earlier empire, the British in the loss 
of their earlier colonies in America and by the 
development of increasing, independence in the 
Dominions. For the countries east of France the 
region of colonial expansion has been continuous 
with the homeland ; the peoples of slower develop- 
ment whom they have replaced have been 
Europeans and have survived the disturbance of 
colonization. These countries do not appreciate the 
barbarity of applying in 1939 the moral principles 
applied by others in ruder times two centuries ago. 

In Germany we can distinguish extensive areas 
over which the mean density of population is 
comparable to that of Great Britain But to the 
east, especially, the Reich has extensive areas of 
relatively recent oocupation which we have called 
its natural colonial region, that which it has in 
fact exploited, whether of choice or of historical 
necessity. Thero the mean density of population 
is scarce half as great. On the other hand, the 
former kingdom of Saxony has proved capable of 
maintaining a mean density twice that of Great 
Britain. The urgency of any problem of [Lebens- 
raum is fanciful Straitness of living space is 
commonly relieved by more or less free movement 
of commodities from abroad, compensated by 
similarly free exportation. Voluntarily or involun- 
tarily, Germany has to a large extent renounced 
this relief. The malatse seems by no means 
untreatable by other means 
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NEUTRONS AND RADIO-ELEMENTS AND THEIR 
BIOLOGICAL APPLICATIONS" 


“LH spontaneous radioactivity of a number 
-2 of heavy ‘elements has been known for 6 
generation, but it is only within the last decade 
that attempts to induce radioactivity in stable 
elements have succeeded. Since the first snocesaful 
experiments of Curie and Joliot, however, progress 
has been rapid and radioactive isotopes of the 
majority of the stable elements have been made. 
Now that powerful high-voltage plants are avail- 
able, the quantity in which these artificial radio- 
elementa may be obtained is in. some cases com- 
parable with the quantities of natural radio- 
elements which are available, and the artificial 
radio-elaments are already beginning to campete 
with the naturally radioactive elements as 
sources of beta- and gamma-réys for physical 
purposes, and will probably soon be used on an 
appreciable scale for medical purposes for which 
radium is at present in use. 

Economically, there is probably at present not 
much to choose between the use of radium and 
of artificial radio-elementsa, the interest charges 
on the capital invested in radium being of the 
same order as the costa of maintenance of a 
cyclotron. The special importance of the use of 
artificial radio-elementa in biological experiments 
lies in the possibility of using active isotopes of 
elements already present in the organism and 
taking part in its metabolism. 

There are at present two methods of producing 
artificial radio-elements in quantity, the first 
being the direct bombardment of inactive material 
with protons, deuterons or alpha particles, and 
the second the activation of inactive materials 
with slow neutrons, the latter being produced by 
the slowing down in peraffin or water of neutrons 
generated in some reaction such as the bombard- 
ment of deuterium or beryllium with deuterons. 
Either method thus starts with the production of 
a beam of fast charged particles. The direct way 
of obtaining such a beam is to generate the 
requisite high voltage and apply it to a vacuum 
tube in which the ions are accelerated. This was 
the method used by Cockcroft and Walton, and 
the Cavendish Laboratory now haa a generator 
of the Cockcroft and Walton type operating at 
two million volts. Apparatus of this type, in 
which the full voltage is applied to the accelerating 
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those taking pert beng Dr. J. Lawrence, Dr. W. B. 
Lew, and Dr. J. Read and Dr. L. H. Gray. 


tube, would become very cumbersome ab still 
higher voltages, on acoount of the large clearances - 
necessary to prevent spark-over, and further 
extension of this method is likely to proceed 
along the lines of enclosing the apparatus in a 
high-pressure or oil-filled tank. When considere- 
tions of finance limit the voltage to a million or 
leas, However, it is the best type of machine, since 
the fact that ion currents as high ss one milli- 
ampere may be obtained oounter-balances to 
some extent the diminished disintegration yield at 
these relatively low voltages. 

Dr. J. Read and Dr. L. H. Gray have installed 
a machine of this type at the Mount Vernon 
Hospital, London, producing neutrons by the 
D + D reaction and operating reliably at 800- 
400 kv. with ion currenta up to 900 microamperes. 
This plant has so far given an output of neutrons 
equal to that produced by 30 curies of radon plus 
beryllium, which is sufficient for investigating the 
more sensitive biological reactions of radiation. 
It was built at a oost of £600, and has been operated 
for two years at the very modest figure for main- 


` tenance of £80 per annum, both figures being of 


the order of one tenth the corresponding costs for 
& large cyclotron. The-deuterons are drawn from 
& low-voltage arc, and after acceleration fall on 
the target, which is at earth potential. The target 
is a film of heavy paraffin wax deposited son a 
copper plate water-cooled on ite underside; the 
material to be irradiated oan be brought to 
within 1 om. of the focal spot. The bombardment 
of the paraffin wax rapidly causes chemical 
changes to a leas saturated hydrocarbon of only 
half the deuterium content, with consequent 
logs in neutron output. After the initial fall, 
however, the output remains constant for some 
months of use. 

When particles of very high energy are required, 
the method par ercellence is the oyclotron 
developed by Prof. E. O. Lawrence, in which ion 
energies of millions of volta are attained by 
repeated impulses of 100 kv. or so given twice 
per revolution as the ions execute a spiral path 
between the poles of a large electromagnet. The 
largest cyclotron at present in operation is that 
recently completed at Berkeley, California, and 
with this machine deuterons of 18 Mv. and alpha 
particles ‘of 38 Mv. have been obtained. The 
neutron intensity from this machine is adequate 
for therapy at distances from the target of the 
order of 1 metre. 
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With the smaller Berkeley cyclotron, which 
gives particles of about half this energy, a con- 
siderable amount of biological work has already 
been done. The effect of neutrons in killing mice, 
Drosophila eggs, bacteria and fern spores, in 
producing chromosome abnormalities and in in- 
hibiting growth in wheat seedlings has bean com- 
pared with similar effects produced by X-rays 
and gamma-rays. The effects are in general 
qualitatively similar, but suggest that in most of 
these cases the biological effect per ionization in 
the tissue is greater for neutrons than for X-rays. 
That this is not a general phenomenon is shown, 
however, by the experiments of Timoféeff-Res- 
sovaky and Zimmer, who find that neutrons are 
somewhat leas effective per ionization than X-rays 
in the production of gene mutations in Drosophila. 
The investigation of the dependence of the bio- 
logical efficiency per ionization upon the specific 
- ionization of the ionizing particle is one of 
the most promising methods of investigating 
the mechanism of the biological action of 
radiations. 

Following the experimenta on animal and plant 
material, the treatment of canoer patients with 
neutrons has now begun at Berkeley. A satis- 
factory degree of collimation of the neutron beam, 
which is easential for canoer treatment, has been 
obtained by the use of a lead-lined channel in a 


THE HABITS 


| recent years, intensive investigation of the 
life-history and habits of salmon and trout 
has been carried out in all the countries where 
the species are of importance. The resulta of the 
investigations were recognized by a symposium 
on salmon at the summer meeting of the American 
Association for the Advancement of Science in 
Ottawa in 1938, and by a morning devoted to the 
subject at the recent meeting of the British 
Association at Dundee. 

Salmon spend from one to five, and normally 
two or three, years as parr in fresh water. Here 
recent investigations have shown that growth is 
not entirely seasonal but that, contrary to ex- 
pectation, a marked slowing down, if not cessation, 
of growth occurs in August when conditions might 
normally be expected to be favourable. This 
coincides with the experience of trout anglers, to 
whom August is often anathema, and of fish farm 
operators who, however, recognize a close oon- 
nexion between water temperature and food 
intake and digestive activity. Mr. K. R. Allen 
has already noticed this fact and, at the Dundee 
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water 'tank. It is not yet known how successful 
the use of neutrons will be in the treatment of 
cancer, compared with X-rays. Encouraging 
therapeutic resulta have, however, already been 
obtained in another direction, namely, in the 
treatment of leucwmia by the oral administration 
of radiophosphorus. A marked fall in the white 
cell count and improvement in the condition of 
the patient follows the dose, which is repeated 
at intervals when called for by a rise in the white 
cell count. 

Numerous uses for the artificial radio-elements 
in experimental biology have already been found, 
particularly in investigating metebolic problems. 
The admixture of a small quantity of a radio- 
active isotope with a larger mas of inactive atoms 
serves as a tracer for these atoms, and enables 
one, for example, to find out what proportion of 
a particular element administered orally is exareted 
immediately, and what proportion is taken up by 
each organ. If sodium chloride containing some 
radioactive sodium is swallowed, sufficient will 
find ita way into the hand in ten minutes to affect 
a Geiger counter shielded from the rest of the 
body. Injected intravenously in one arm, its 
presence can be detected in the other arm some 
twenty seconds later, an experiment having 
possible applications in the investigation of 
circulatory disorders. 


OF SALMON 


meeting, Dr. K. Carpenter argued that the 
diminution of growth and, concomitantly, of the 
intake of food organisms, was directly associated 
with a marked decrease in the number of organisms 
available in the streams. 

Tt has long been recognized that in their second 
year, or for those that remain so long, in their 
third autumn, certain male salmon parr may ` 
become sexually mature and may spawn with 
adult females. That the spermatozoa of these 
precocious fishes functioned successfully was 
shown at least fifty years ago. Prof. J. H. Orton 
and Mr. J. W. Jones have recently pointed out 
that a quite considerable proportion of the male 
parr may be ripe, and Mr. Jones stated at Dundee 
that by dissection it is possible to trace during 
the smolt stage in the following year those which 
had spawned some six months earlier. The 
significance of this precocity is not yet understood. 
It is unlikely that it forms an important contribu- 
tion to the continuance of the stock, but it is quite 
possible that it may affect the length of life spent 
in the sea. The fish concerned may return after a 
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shorter, or longer, period of sea feeding than those 
which did not spawn in the parr stage, among’ 
which are included all the females, The present 
writer, however, recently examined a female 
salmon which had apparently become voluntarily 
landlocked m a long and deep Scottish loch, and 
in the course of its seven years of life had spawned 
at least twice. ° 

Once the parr become amolta and deecend to 
the sea they are lost in the widths of the ocean, 
but something may be learnt of their routes of 
travel when, their feeding finished, they touch 
the coast and continue onwards to fresh water. 
From Ardnamurchan Point on the west coast of 
Scotland, the salmon either stay im the locality or 
travel south, it may be as far as the Liffey in Eire 
or the Conway in Wales. But, from only thirty 
miles farther north at the island of Soay off the 
south coast of Skye,, and then up through the 
Minch to Cape Wrath, the majority of fish whioh 
strike the coast do not belong to the neighbouring 
rivers and do not travel south. They go north to 
Cape Wrath, along the north coast and, in many 
cases, down the east coast. Fram the middle aree 
(near Bergen) of the outer island belt on the 
Norwegian coast, the fish spread both north and 
south, some to very considerable distances: one 
fish travelled some 1,600 miles from the place of 
marking before it was recaptured on the inner 
shore of the White Sea. From another marking 
station near the North Cape, on the other hand, 
Prof. Knut Dahl and Dr. Sven Somme have found 
that the fish made no long migrations southwards, 
but many were re-taken, like the salmon marked 
in the north-west of Sootland, to the eastwards. 
They travelled along the north coast of Sweden, 
Finland and Russia as far as the eastern limit of 
Salmo salar in the River Petchora. On the other 
hand, the movements of the salmon captured, 
marked and released at the east end of the north 
coast of Sootland, on the Scottish east coast and 
close to the mouths of the Norwegian fjords, are 
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limited close to their original locality or the 
immediately neighbouring rivers. 

The inference to be drawn from a consideration 
of all the marking experiments and other relative 
date is that the feeding ground for the Europeen 
salmon is not in the North Sea. The movements 
revealed are not inconsistent with the probable 
journeys of fish from an area some distance to the 
weet or north-west of the British Isles. It would, 
further, seem probable that the majority of the 
fish going to the rivers flowing into the North 
Sea enter that area by the open channel between 
Shetland and Norway, and some possibly by the 
Fair Island Channel, but relatively few through 
the Pentland Firth. 

In spite of the distances which many of the 
marked fish travel, it would appear that they do 
so not in random wanderings but in the course of 
a definite journey to their native river. Every 
angler and net fisher of experience knows that dif- 
ferent rivers contain salmon of different character. 
Some rivers, for example, have salmon early in 
the season, and some only later in the spring and 
summer; some rivers contain essentially grilse, 
others chiefly older and larger salmon. Such 
differences might be ascribed to selection by the 
fish on account of physical characteristics of the 
river itaelf. But Mr. P. R. O. Macfarlane stated 
that other evidence such as the lengths of the fish 
at the end of each year of life, as shown by 
measurements of the scales, the condition factor 
(the relationship of weight to length), and the 
type of scele growth, pointa to the existence of 
seperate biological communities in each individual 
river. As cages in point, a salmon, marked in 
Scotland and recaptured in Norway had scales 
with parr growth of a very characteristic Nor- 
wegian type, while others marked on the Nor- 
wogian coast similarly showed parr growth exactly 
comparable with the known type of the Soottish 
rivers in which they were recaptured 

W.J. M. M. 
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OBITUARIES 


' Dr. G. J. Robertson 


R. GEORGE JAMES ROBERTSON, senior 
‘lecturer in chemistry in the United College, 
University of St. Andrews, died suddenly on Septem- 
ber 5 at the age of forty-one years. A son of the late Mr. 
James Robertson, head master of Colinsburgh School, 


Fife, he entered the University of 8t. Andrews from’ 


the Madras College, St. Andrews, in October 19]6. 
He undertook military duties soon afterwards, and 
held a commission in the Gordon Highlanders, 51st 


Highland Division. He was on active service in 
France from September 1917, and in March 1918 he 
was taken prisoner at Cambrai and interned in 
Germany until the end of the war. 
Robertson returned to the University of 8t. Andrews 
in 1919, and graduated M.A. (1921) and B.Sc. with 
first-class honours in chemistry (1922). He held in 
succession & Carnegie Research scholarship, fellow- 
ship, and teaching fellowship in the 
Department at St. Andrews. In 1924 he was awarded 
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the degree of Ph.D. for. a thesis entitled ‘“Investiga- 
tions on Cellulose”. Since 1927 ha had been senior 
lecturer in the Department, and m this capacity he 
carried out and directed a considerable amount of 
research work in carbohydrate chemistry. In 1936 
he was awarded the degree of D.8c. for a thesis 
entitled “‘Walden Inversions in the Sugar Group” ; 
this thesis also gained him the Sykes Medal for out- 
standing merit. His investigations, most of which 
were published in the Journal of the Ohemical Society, 
dealt largely with the mterconversion of simple 
sugars through anhydro-derivatives and the problem 
of the natural formation of lactose, glucosamine and 
allied substances. . 

Courteous and considerate to his colleagues and 
students, Robertson has been described as “an 
excellent teacher endowed with unusually fine 
powers of expreasion and easy fluency”. His military 
training enabled him to render valusble services to 
the University O.T.C. throughout his period as a 
member of the University staff. He leaves a widow 
and two sons of school age. 


Mr. H. Young 


By the death of Mr. Henry Young on September 
23, the Royal Institution loses its last surviving limk 
with Faraday. Mr. Young used to sey that Faraday 
was a frequent visitor to his home, and as a child 
he must have sean him, though be was too small to 
remember meeting hun. 

Mr. Young was engaged as aasistant-in the brary 
of the Royal Institution in 1879 and ten years later 
was appointed assistant secretary and keeper of the 
library, which double post he held until his retire- 
ment in 1929. He was also assistant secretary of the 
Davy Faraday Research Laboratory from ita founda- 
tion in 1896. At their meeting on December 2, 1929, 
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the managers elected Mr. Young a member of the 
Royal Institution, and at the general meeting on the 
same day Sir James Orichton-Browne, on behalf of 
the members, presented him with a silver rose bow! 
and a cheque as a mark of their appreciation of his 
long services. After his retirement, he was a frequent 
visitor to the library which had been under his care 
for so many years. Mr. Young compiled valuable 
bibliographies of the scientiflo work “of Tyndall and 
Dewar, under both of whom he served. Afterwards, 
as librarian to the Duke of Bedford, Mr. Young was 
fortunate in finding a congenial and not too strenuous 
occupation for his leisure hours in the library at 
Woburn Abbey. 

Modest and retiring in disposition and of a genial 
nature, Mr. Young bad a remarkable knowledge of 
the history and inner working of the Royal Institu- 
tion, which he loved and to which so many years of 
his life were devoted. 


We regret to announce the following deaths: 

Dr. J. D. Comrie, lecturer in the history of medicine, 
University of Edinburgh, and president in 1927 and 
1930 of the Section of the History of Medicine of 
the British Medical Association, on October 2, aged 
sixty-four years. 

Prof. Harvey Oushing, For. Mem. R.8., emeritus 
professor of neurology in Yale University, known for 
his work.on the surgery of the brain, on October 7, 
aged seventy years. 

Dr. Heinrich Karny, formerly of the Botanical 
Garden, Buitenzorg, Java, gn authority on the 
Orthoptera, on August 7. 

Prof. Charles Peabody, formerly curator of 
Europeen. archmology in the Peabody Museum, 
Harvard University, on August 17, aged seventy-one 
years. 


NEWS AND VIEWS 


Prof. A. McKenzie, F.R.S. 


AT a graduation ceremony held on October 6 in 
the Old Parliament Hall of the University of St. 
Andrews, and preaided over by Sir James Irvine, 
principal and vice-chancellor of the University, the 
honorary degree of LL.D. was conferred, amongst 
others, upon Emeritus Professor Alexander McKenzie, 
. profeasor of chemistry in University College, Dundee, 
from 1914 until 1988. In presenting him for the 
degree, Prof. John Read, the present occupier of the 
” chair of chemistry at Bt. Andrews, said that MoKenzie, 
when he was appointed to the chair of chemistry in 
University College, Dundee, in 1914, was already 
well known as a distinguished graduate of the 
University of St. Andrews, with a brilliant record of 
original research, begun with Purdie at Bt. Andrews, 
continued with Marckwald at Berlin, and extended 
independently in London and Birmingham. His 
later researches, together with those of his many 
collaborators, published during his twenty-four years 


‘at Dundee, are familiar to chemista all over the 


world ; for he was ẹ skilful chemist and philosophic 
thinker of international renown, who has brought 
light into many of the dark places of stereochemistry. 
His pioneering researches with the Grignard reagent ; 
his work on asymmetric synthesis and on the migra- 
tion of organic radicals; his isolation of optically 
active benzoin: these, and other achievements, are 
characterized by a subtle elegance and a rare com- 
bination of fastidiousness and delicacy. In attacking 
the refined secrets of the organic molecule, he discards 
the ponderous weapons of men of grosser mould for 
the light rapier of the ‘‘chymicall Artist”. By his 
brilliant and untiring investigations, McKenzie has 
brought renown to his university and his oollege ; 
by his stimulating teaching he has inspired successive 
generations of his students ; by his wise counsel he has © 
aided bis colleagues of Court, Senatus, and Faculty ; 
and by his gifte of sympathy, kindliness, and undar- 
standing he has gained the esteem and affection of all. 
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Mojsisovics von Mojsvar (1839-1907) 

Ox October 18 occurs the centenary of the birth 
of the distinguished Austrian geologist and palsonto- 
logist Johann August Georg Edmund Mojsisovica von 
Mojsvar. The son of a surgeon, he studied law at 
Vienna, taking his doctor’s degree in 1864. Three years 
later he entered the Geological Institute with which 
he was connected until his retirement in 1900. From 
1892 until 1900 he was vice-director of the Institute. 
His first geological tours were taken in the Baly- 
kammergut with his famous teacher Suess. For 
more than thirty years he devoted much attention 
to the Austrian Trias and among his principal 
writings was his work entitled ‘The Dolomite Reefs 
of South Tyrol” published in 1879. He was instru- 
mental im furthering the systematic collection of 
fossils from the Eastern Alps, and his own work on 
the Cephalopods, said von Zittel, ‘is an achievement 
of permanent value and general scientiflo interest”, 
conferring & boon on Alpine geology and zoological 
knowledge. For many years, with Melchior Neumayr 
(1845-90) be conducted the Betirdge sur Palaontologis 
und Geologie Oasterreich-Ungarus; and he assisted 
in founding the Austrian and German Alpine Clube. 
He died at Mallnitz on October 2, 1907. > 


-Wiliam Morrant Baker (1839—1896) 

Me. Woriram Morranr Baxe, a prominent 
London surgeon of the pre-aseptic era, was born on 
October 20, 1839, at Andover, where he was educated 
at the Grammar School. He received his medical 
training first by serving as an apprentice to a local 
surgeon and later entered as a student at St. 
Bartholomew's Hospital, London. He obtained the 
qualification of M.R.C.8. in 1864, and became 
F.R.O.8. in 1867. Between the years 1862 and 1892 
he obtained a number of appointmenta at his hospital, 
including those of demonstrator of anatomy, lecturer 
in physiology, surgeon to the akin department, 
casualty surgeon, assistant surgeon and full surgeon. 
He was also surgeon to the Evelina Hospital for 
Children, examiner for the Royal College of Surgeons 
and of the Universities of London and Durham, and 
associate editor of Kirke’s “Handbook of Physiology”. 
He retired from the staff of St. Bartholomew's 
Hospital in 1892. Under the term of ‘‘Baker’s cyste’’ 
hia name is attached to hernial protrusions of the 
- synovial membrane of a joint through an aperture 
in ita fibrous capeule. He also invented a flexible 
tube of red rubber for tracheotomy which is named 
after him. 


Animals during War-time 

Taa importance of safeguarding animal life under 
war conditions has been fully realized by the Govern- 
ment and a useful and effective achame has been 
worked out. The Home Office has appointed a 
National Air Raids Precautions Animals Committee. 
In each district or danger zone, all the local veterinary 
surgeons and the animal clinics and depots of the 
local animal welfare societies are co-operating under 
regional organizers appointed by the Home Office. 
These regional organizers are usually qualified 
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veterinary surgeons. The Government A.R.P. Hand- 
book No. 12 dealing specially with animals has been 
widely circulated, and the People’s Dispensary for 
Sick Animals purchased 100,000 copies for free 
distribution to people who cannot afford them. 


Ix & circdjar just issued to ita members, the 
Zoological Society of London directs attention to the 
“many grave problems’ war conditions have brought 
to ita collections, which include a serious drop in 
revenue. Drastic staff and general expenditure 
reductions have been made; the aquarium has been 
closed owing to the danger of air-raids breaking the 
glass tanks, and the reptile and tortoise houses are 
being aloged to avoid the expense of heating them. 
A beginning has been made in the destruction of 
animals, and substitute foodstuffs not required for 
national needs are being used for the nucleus collec- 
tion it is hoped to preserve. The North of England 
Zoological Society has so far withheld the destruction 
of ita collection at Chester Zoo, and under an ‘adop- 
tion’ scheme has already had the cost of upkeep of 
many of its animals promised under weekly sub- 
scriptions, some for the duration of the war, from 
enimal-lovers over & wide ares. It has recently 
accepted a large donation of waterfowl and geese 
from Mr. 8. P. B. Freme, and a foreign bird collection. 
It has used its educational value by admitting 
thousands of evacuees free. Dudley Zoo has offered 
most of ita animals for sale. 


National Rat Week 

La view of the serious depredations on food stocks 
by rate, the Ministry of Agriculture and Fisheries 
considers that the annual Rat Week should be held 
this year notwithstanding the war. The Week will 
begin on November 6, and the Minister asks everyone 
to make a special effort during the week to destroy 
any rate on their own lands and premises and to 
take all possible stepe towards securing concerted 
action against theese vermin. The Rate and Mice 
(Destruction) Act, 1919, places an obligation upon 
every occupier of ‘land’, which term includes buildings 
on or under land, to take stepe to destroy rate and 
mice on the property which he occupies and to 
prevent such property fram becoming infested. The 
Ministry’s Advisory Leaflet No. 49—‘“The Destruc- 
tion of Rats and Mice” contains information and 
advice on methods for dealing with rets. A copy 


.may be obtained free of charge from the Offices of 


the Ministry, 10 Whitehall Place, London, 8.W.1. 
Further information on the subject of rate is contained 
in Bulletin No. 80, ‘Rats and How to Exterminate 
Them”’, copies of which are obtamable through any 
bookseller, or direct from H.M. Stationery Office, 
York House, Kingsway, London, W.C.2, price 6d. 


(7d. post paid). 


First Aid Posts and Workers 

A vagy useful “Memorandum for the Guidance of 
Medical Officers and other Personnel at First Aid 
Poste” has been issued by the Ministry of Health 
(H.M. Stationery Office.. 3d. net). The functions and 
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staffing of first aid posta, and the duties of first md 
workers, are first dealt with, after which general 
directions are given for the use of dreasings and 
treatment of injuries and burns. Injuries and their 
first aid treatment are then dealt with in detail of 
various regions of the body. Finally, some valuable 
hints are given for the treatment of patients who may 
be suffering from fright, fear or nervous shock. The 
appropriate opium dosage to be used for cleansing 
burns and scalds 1s given in an appendix. 


Psychiatry in the Punjab 

In his chairman’s address at the inaugural meeting 
of the Indian Division of the Royal Medico-Psycho- 
logical Association (J. Ment. Sot., 85, 881; 1939) 
Lieut.-Colonel ©. J. Lodge Patch gives a striking 
account of the inhuman treatment of the insane in 
India which has persisted down to the present day. 
During the last hundred years, though there have 
beèn flashes of intelligence, interest and humanity in 
the "forties, ‘fifties and ‘axties associated with the 
names of Honigberger, Smith and De Renzy, there 
have been frequent returns to a state of almost 
primeval darkness. On his appointment as medical 
superintendent of the Punjab Mental Hospital in 
1922, Colonel Patch found 4 deplorable state of 
affairs. Nearly all the male patienta were allowed 
to go about stark naked, handcuffs and fetters were 
applied on little or no provocation, and the patients 
were living in e reign of terror. His first act was to 
collect two hundredweight of handouffs and send 
- them in & bullock cart to the central jail. His next 
was to dismiss a swarm of undesirable attendants, 
and then to remove the bolte and bars which gave 
the hospitel the aspect of a prison. Within the last 
few months a new hospital has been built to Colonel 
Patoh’s designs on modern lines and not containing 
a single bar, grill or grating. Throughout the whole 
of India, abuses in the treatment of the insane still 
exist, as is shown by the fact that Colonel Patch has 
admitted to bis hospital hundreds of patiente with 
sears of beatings, blistermga, bleedings and other 
brutalities administered to drive out the devil 
supposed to have taken possession of the madman’s 
mind. There is therefore much that can be done in 
India by spreading knowledge of the nature, prophy- 
laxis and treatment of insanity. 


Dust and Disease 

Iw his inaugural thesis (Thèse de Paris, No. 522 > 
1989), Dr. André Awémat remarks that the inhalation 
of dust is the cause of various lesions in the respiratory 
system, but that the gravity of the pulmonary 
involvement is mainly due to ita effect on the general 
condition. He adopte Teleky’s classification of the 
modes of action of dust in the following eight groupe : 
(1) A microchemical action giving rise to charac- 
teristic lesions, especially in the case of silicoms and 
asbestosis. (2) An action which does not produce any 
changes in the lung until after mtense and prolonged 
inhalation, as in the case of coal and non-siliceous 
mineral dust. (3) An action affecting the respiratory 
tract rather than the lung, as in the case of coarse 
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wood dust, textiles and cereals. (4) A carcmogenic 
action caused by the dust of chromates, nickel and 
radioactive substances. (5) A sensitizing or allergic 
action. (6) A chemical action favouring the develop- 
ment of inflammatory processes. (7) An infective 
action when the dust is associated with micro- 
organisms and fungi, etc. (8) An intoxication of the 
system, as in the case of manganese» Apart from ite 
own action, dust may be an aggravating factor in the 
course of lung disease. The tuberculosis problem 1s 
closely connected with that of pneumoconiosis, and 
especially silicosis, which always aggravates the 
prognosis. Occupational diseases due to dust repre- 
sent an important cause of temporary or permanent 
incapacity for work and therefore have a bad effect on 
the general activity of a country. Before studying 
the means of repairing the damage done by certain 
forms of dust, it is important to secure the prevention 
of these diseases by the use of all the methods 
capable of protecting the worker, such as interception 
of the dust at its source, ventilation and the wearing 
of masks. The medical offioar should play an im- 
portant part in the engagement of workers and 
should reject any who suffer from pulmonary disease, 
especially tuberculosis, as well as those with a 
defective naso-pharynx. After enrolment, the workers 
should undergo periodical examination, and skiagrams 
should be taken and kept for future reference. 


Destruction of Rabbits 


Ix days of war, our stock of wild rabbits has value 
as a food-eupply, but the experience of the War of 
1914-18 was that the absence of game-keepers and 
rebbit-trappers permitted an excessive increase ; and 
their food value did not balance the damage to 
crops they did. Accordingly, in 1917 it was found 
necessary to legislate for the preventuon of damage 
by rabbita, the emergency legislation being repealed 
in 1921. The experience of the last war is likely to be 
repeated in the present conflict, but now the situation 
is more favourable from the nation’s point of view, 
aince there has been on the statute book since July 
of this year a Prevention of Damage by Rabbits Act, 
which offers facilities for dealing with the rabbit pest. 
For the successful carrying out of the obligations of 
the Act, the Universities Federation for Antmal 
Welfare has published a revised and enlarged edition 
of ita ‘Instructions for Dealing with Rabbits’. This 
20-page pamphlet gives much information about 
rabbit-proof fencing, fumigation, long-netting, ferret- 
ing, shooting, catching with dazszle-lght (an umprac- 
ticable method under ‘black-out’ conditions), catching 
in enclosures, and it naturally omits reference to the 
leas humane method of the steel-trap against which 
the Federation has waged constant warfare. The 
pamphlet is a handy and reliable guide to methods 
of keeping down rabbita, and ita value is increased 
by the mcolusion of the text and a brief explanation of 
the provisions of the new Act. Bingle copies of the 
pamphlet may be had free on enclosing a stamped 
and addressed quarto envelope to UFAW, Gordon 
House, 29 Gordon Square, London, W.C.1, or larger 
quantities will be supplied at cost price (3d. each). 
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- Tuberculosis in Cyprus 


Tuy final report on investigations on TEE EN 
in Cyprus, conducted by Dr. N. D. Bardswell for the 
National Association for the Prevention of Tuber- 
culosis, has been issued (Tubercle, 20, 97, 165 ; 1989). 
An intensive study of the disease in the Larnaca 
district indicates that actually the tnaidence of 
pulmonary tuberculosis is low, 140 cases in a popula- 
tion of 42,000, with an average death-rate of 0-69 
per 1,000 population. There is little non-pulmonary, | 
and no bovine, tuberculosis, and the’ disease in dis- 
tribution is sporadic and largely familial. These 
figures fall far short of estimates by the Cyprus 
authorities prior to the National Aasociatian’s 
mission. The Cypriot has a high resistance to the 
disease, which appears to be transmitted to an 
unusual degree fram one individual to ano This 
is dependent upon the national habita ; families 
almost invariably live and sleep in one room, and, in 
winter, houses are always completely closed at night. 
The standard of living of the people is low and 
poverty almost universal, though the nutrition of 
the people appears to be adequate. Tuberculosis in 
the Larnaca district and in Cyprus generally, though 
low in incidence and benign in type, is difficult to 
control owing to the general conditions existing in 
the island. The most effective measures would be 
the establishment of dispensaries in various parte of 
the island, and of a small sanatorium for education 
and treatment of the more favourable cases. A com- 
prehensive tuberculosis schame on these lines is in 
process of organization. 


The Government Laboratory 


REPORTING on the work of the Government‘ 
Laboratory for the year ending March 31, 1989, the 
Government Chemist, Dr. J. J. Fox, surveys the 
scientific work which is carried on at the laboratory 
in Clement’s Inn Paasage, at the Custom House, 
~Londan, at the chemical stations at certain seaports, 
at the Geological Survey Museum, at the Office of 
Works Stores, and at the War Office Supply Reserve 
Depot, Deptford. Substantially more than half a 
million examples were .dealt. with, although the 
number was about seven thousand leas than in the 

ing year. As is well known, these samples are 
drawn from an extremely wide range of products ; 
foodstuffs and medicinal substances are tested for 
purity and for conformity with specification, 
beverages, oils, eto., are assessed for duty, metals, 
coal, rubber, cement and many other materials 
purchased by Government Departments are sub- 
mitted to exammation, and expert assistance is 
rendered in the detection of fraud. In addition, the 
Government Laboratory makes a very substantial 
direct addition to chemical science as & result of the 
many investigations which its normal work neceg- 
gitates, of its participation in international oceanic 
research, of the pure research work which is oon- 
stantly in hand, and of the personal contributions 
of members of the staff to the deliberations of 
various councils and committees which deal with’ 
. suentifio and industrial problems. - 
, j - 


NATURE 


663 


Farm Electrification 

THE recent trends in research and development 
which characterize farming to-day are discussed in 
an article contributed to the Electrical Review of 
September 15 by A. G. He Dent. The types of 
farming in Greet Britain are now very varied ; there 
are few large fields of wheat and barley; but the 
average farm produces dairy produce, poultry, 
market gardening and livestock and & certain amount 
of grain for consumption by the livestock. The 
electrical authorities giving a supply to some areas 
have little diffoulty in showing farmers that they 
can get an economic return by using electricity, but 
in other areas the problem is a difficult one. The- 
cost of giving facilities to a farm at some distance 
from the supply may be high, and there may be 
little evidence of an annual return which would 
justify the authorities in giving these facilities. 
Notwithstanding drawbacks, the development of 
rural electrical supply in Great Britain has reached 
a position comperable with that in any other country. 
We are glad that the British Electrical and Allied 
Industries Research Association is now examining 
the standardization problem of supply to isolated 
farms and is putting into action schemes of experi- 
ment and research applied to various farm processes. 
These schemes cover both agricultural and hortu- 
cultural experimental work. The plans of research 
are both technical and economic in character. They 
aim at establishing the best and most practical 
technique of doing a farming operation, the most 
suitable apparatus for the job and the proper method 
of application. On the economic side, the aim is to 
find the exact coat of the electrical method in com- 
parison with other methods and to find out what 
modifications of practice are desirable to obtain 
the maximum efficiency from the electrical 
method. j 


Science and Fruit Growing 

Recent issues of the American Fruit Grower 
contain several brief announcements of successful 
applications of science to the fruit-growing industry. 
The issue for May describes the use of solidified 
carbon dioxide in addition to the usual wet ice for 
the cooling of strawberries during transit from 
Louisiana to New York. The new method saves 
25-40 per cent in refrigeration costs, and has the 
additional advantage that the gas resulting from 
evaporation enhances the keeping quality of the 
fruit. Prof. M. A. Blake of the New Jersey Experi- 
ment Station shows, in the same issue, that stout 
vegetative growth of the apple shoot is more to be 
desired for fruit bud production than long slender 
shoots. The formation of such buds depends upon 
the presence in the wood of more starch and sugars 
than are utilized in growth and respiration. This 
excess cannot be stored while succulent or rapid 
growth continues, but only after growth in length is 
arrested. R. J. Cohen, in another direction, has used 
the oil from grapefruit seeds as a mordant in textile 
dyeing, whilst Dr. W. M. Neal has tested the residue 
from such seeds as a possible food for livestock. The 
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July number contains a brief account of the investi- 
gations of Dr. E. N. Cory of Maryland into the insect 
pets of chestnut, hazel nut and walnut trees. A 
new departure in control practice lies in the use of 
synthetic cryolite and barium fluosilicate, applied as 
& spray or dust against the walnut husk maggot. A 
fascinating study of codling moth damage has been 
made by John A. Callenbach of Wisconsin University. 
He found that such injury was greatest near dusty 
roads. Dust upon the fruit prevented the proper 
covering of spray fluids, and it has been shown that 
roads can be rendered dustleas by the use of calcium 
chloride spread upon the surface. 


Check-Lists of Forest Trees in Ceylon 

_ Tag Imperial Forestry Institute at Oxford has 
been issuing a series of check-lista of the forest trees 
and shrubs of the British Empire, under the editor- 
ship of Dr. J. Burtt Davy and Mr. A. ©. Hoyle. The 
fourth of the series is entitled ‘Draft of First 
Description Check-List for Ceylon”. These mono- 
graphs are chiefly designed for the use of forest 
officers. So far, glthough there has been a forestry 
department in Ceylon for more than half a century, 
all the forest officer has had to consult is Trimen’s 
“Handbook of the Flora of Ceylon”, consisting of six 
large tomes, published some thirty-five years ago, 
with @ supplement by Alaton issued in 1931. The 
Check-List in question has been compiled from 
published records and herbarium material. Some 
- 882 species of trees and shrubs are included. In 
addition, a list of exotic conifers introduced into 
Ceylon, comprising twenty-five species (genera, 
Callitris, Cupresus, Juniperus, Widdringtonia, Abies, 
Picea, Pinus, Pseudotauga, Sequoia, Taxodium, 
Tsuga), is included in an appendix. There is also an 
indispensable list of vernacular names. 


Sclence Progress 

Tem editors and publishers (Messrs. Edward 
Arnold and Co.) of Sctence Progress, founded by Sir 
Ronald Ross in 1907, announce with regret that the 
October number will be the last to appear for the 
present. The purpose of this well-known quarterly 
review is to record recent advances in pure science 
and to publish articles by those who have played a 
leading part in such work; as research of this kind 
is bound to be seriously diminished in war-time, it 
has been reluctantly decided to suspend publication 
until conditions are more favourable. 


The Faraday Society 

Toa Faraday Society will continue ita normal 
activities so far aa possible during the war. Roughly 
60 per cent of the members are normally resident in 
the United Kingdom, and 40 per cent overseas, 
including 8 per cent resident in German territories. 
The Society’s services to ita members consist mainly 
in the regular publication of the Transactions and 
in the provision twice yearly of meetings of such 
importance that it is worth while coming from 
all parte of the world to attend. This latter 
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activity must obviously be suspended for the time 
being, but it may be poasible to organize ‘general 
discussion’ in writing, and to publish. the final 
record, The papers which were to have been dis- 
cussed in Cambridge during September 25-27 will 
be published early in 1940, and it can then be seen 
whether a written ‘discussion’ is practicable and 
useful. The Transactions will appear regularly every 
month and the policy of publishing all papers as 
soon a8 they have been refereed and accepted will 
be continued. It w hoped, moreover, that the flow 
of papers from overseas will continue to increase. It 
should be emphasized that, though the T'ransactions 
are printed m Finglsh, the Society will, if desired, 
bear the cost of translating any accepted paper which 
may be written in another language. The usual 
arrangementa for exchange of membership with 
the Electrochemical Society, the Nederlandsche 
Chemische Vereeniging and the Société de Chimie 
Physique will be continued for 1940. 


Institution of Electrical Engineers 


Ir has been decided by the Council that as many 
as poasible of the activities of the Institution, of 
Electrical Engineers should be carried on during the 
period of the war in the same way as hitherto, and 
that the library and headquarters of the Instutution 
should remain for the time being in the present 
building at Savoy Place, W.C.2. All meetings that 
were to have been held m London for the reading 
and discussion of papers have been cancelled. Moat 
of the local ocantres have also suspended their pro- 
grammes. As an alternative to meetings, a complete 
list of the papers that were to have been-read will 
be issued to members at the end of October, and 


' advance copies can be obtained on application to the 


Secretary. Copies of the presidential addreas, which 
was to have been delivered by Mr. Johnstone Wright 
at the opening meeting mt London on October 26, 
will be circulated. As already announced, the 
associate membership examimation arranged for 
November next will take place, and it is hoped that 
it will be found practicable to continue to hold this 
examination at the usual intervals in future. 


The Linnean Society 


THs Linnean Society of London has decided to 
carry on ita functions at Burlington House, Lon- 
don, during the war, so far as is possible. The 
rooms of the Society will be open from 10 a.m. until 
half an hour before sunset. Three meetings have 
been arranged to be held before Christmas, on 
October 26, November 9 and 23, beginning at 2.30 
pm. The Council of the Society is particularly 
anxious that the rooms of the Society shall be 
maintained as a central meeting place for biologists 
for the purpose of both formal and informal dıs- 
cussions. 

British Psychological Society 
Tum work of the British Psychological Society is 


being carried on at 20 West Avenue, Hendon, 
London, N.W.4, where correspondence and inquiries 


~ 
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should at present be sent. Meetings of the Society 
have been suspended, but it is hoped to hold the 
annual general meeting on December 9, at 2 p.m. 


Imperial College of Science and Technology 

Tua following Departments of the Imperial 
College of Science and Technology will reopen on 
October 17 for the categories of students mentioned : 
Engimeering, Mathematics, Physics (second and third 
years and postgraduates); Chemical Engineering, 
Geology and Oil Technology (third and fourth years 
and postgraduates); Mining, Mining Geology and Oil 
Technology (second year). In addition, the Chemistry 
Department will open on October 24 for second and 
third year and postgraduate students, and it is hoped 
that the postgraduate course In seronautios may be 
reopened at an early date. The third and fourth year 
mining and mining geology studenta are at Camborne, 
and the third and fourth year metallurgy students at 
Swansea. Such students of biology as can be accom- 
modated will assemble at the College Biological Field 
Station at Slough. It has not been found possible to 
continue the first year work leading to the Inter- 
mediate B.Sc. and B.8o.(Eng.). 


Colonial Service: Recent Appointments 

Toa following appointments and promotions have 
recently bean made in the Colonial Service: P. A. 
Gething, agricultural officer, Nigeria; R. Smith, 
superintendent of agriculture, Gold Coast; W. 8. 
Biggar, veterinary officer, Northern Rhodesia ; J. B. 
Randall, veterinary officer, Uganda; J. I. Taylor, 
veterinary officer, Northern Rhodesia; D. G. White, 
veterinary officer, Tanganyika Termtory; W. L. 
Ricketts, personal asestant to the Director of 
Agriculture and Fisheries, Palestine; G. Griffith, 
(Chemist, Agricultural Department, Uganda), chemist 
(souls), Agricultural Department, Straita Settlementa 
and Federated Malay States; U. J. Moffat (agricul- 
tural officer), senior agricultural officer, Northern 
Rhodesia; T. G. Strangeways (superintendent of 
agriculture, Gold Coast), agricultural officer, Northern 
Rhodesia; | O. B. Bisset (fleld geologist), senior 
geologist, Uganda; A. E. P. Kershaw (senior in- 
spector of mines), chief inspector of mines, Federated 
Malay States; E. B. Thomas (inspector of mines, 
Nigeria), inspector of mines, Federated Malay States ; 
kR. H. C. Higgins (veterinary officer), senior veterinary 
officer, Tanganyika ‘Territory; W. Allan (entomo- 
logist), assistant director and entomologist, Agricul- 
tural Department, Northern Rhodesia; W. A. 
Macky (formerly meteorological officer, Malaya), 
meteorologist, Bermuda. 


Announcements ° 


Lord Stamp, chairman of the London Midland 
and Soottiah Railway, and president in 1936 of the 


British Association, has been appointed adviser on ` 


economic co-ordination to ẹ committee of Ministers, 
under the chairmanship of the Chancellor of the 
Exchequer, dealing with the co-ordination of depart- 
ments in relation to economic and financial policy. 
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Sin Franx Sacre, formerly secretary of the 
Department of Scientific and Industrial Research, 
has been. appointed director, and Mr. R. 8. Whipple, 
chairman of the board of directors of the Cambridge 
Instrument Company, Ltd., deputy director, of 
production of scientaflc instrumente, Mimstry of 


Supply. 


Sir Joseph Barcroft, Sir Harold B. Hartley and 
Sir Frank E. Smith have been appointed members 
of the Advisory Council to the Committee of the 
Privy Council for Scientific and Industrial Reeearch. 
The Right Hon. Lord Cadman and Sir James Jeans 
have retired from the Council on completion of their 
terma of office. 


Ow aocount of prevailing war conditions, the 
Council of the Zoological Society of London has 
decided for the present to discontinue the fortnightly 
scientific meetings. 


Dr. Jossru Rienzy D’Aunoy, dean and profeasor 
of pathology, Louisiana State University Medical 
Centre, New Orleans, has been decorated with the 
Order of Commendatore of the Crown of Italy in 
recognition of his achievements in the fields of 
medical research and education. 


On the recent occasion of the celebration of the 
Mikado’s birthday the Empress of Japan gave half 
a million yen for the foundation of a campaign 
against tuberculosis. 


Tae followmg awards of the North-East Coast 
Institution of Engineers ' and Shipbuilders have 
recently been made: Institution Shipbuilding and 
Engineering Gold Medals to Dr. T. W. F. Brown, 
of Meers. R. and W. Hawthorn, Leslie and Co., Ltd., 
for a paper entitled “Vibration Problems from the 
Marine Engineering Point of View” (Engineering 
Medal); Mr. Arnold Emerson, of the William 
Froude Laboratory, National Physical Laboratory, 
for a paper entitled “Special Trials of the Beacon 
Grange: the Effect of Steering on Propulsion” 
(Shipbuilding Medal); M. ©. James Memorial Medal 
to Dr. 8. F. Dorey, chief engineer surveyor of Lloyd’s 
Register of Shipping, for a paper entitled, “Strength 
of Marine Engine Shafting’; R. L. Weghton 
Memorial Medal to Johan Boele, student at King’s 
College, Newvcastle-upon-Tyne ; Institution Scholar- 
shrp for 1989 (value £100) to William Taylor Atkinson, 
apprentice of Messrs. Richardsons, Westgarth and 
Co., Ltd., Hartlepool; George Mitchell Harroway 
Scholarahip for 1989 (value £100), to James Dawson, 
apprentice of Mesers. Smith's Dock Co., Ltd., South 
Bank on Tees. 


Erngaatom. In Narurz, October 7, p. 635, ool. 2, 
second line of legend to the graph, for "1l mol. of 
0-1 M sugar or ester solution” read “1 ml. of 0-1 M 
sugar or ester solution”. 
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Evaporation of Built-up Molecular Films 


EVAPORATION Of built-up molecular films opens 

up a promising feld of research, and we have applied 
in the following cases : 

Determination of condensation cosffictents. The 

y known area’, and state of molecular 
orientation’ of the surface are of great ipa 
whilst the evaporation may be readily followed 
watching the change in colour. So far we have 
carried out determinations with films of stearic and 
arachidic acids deposited on stainleas steel slides in 
the usual manner from a trough adjusted to pH 8 by 
means of acetic acid (no metallic ions present). The 
films are submitted to high vacuum in a4 glass tube 
‘oven’ maintained at the i temperature, 
closed at one end and terminating at the other in an 
orifice opening into a space immediately connected 
to the pump, and with a surface cooled by solid 
carbon dioxide about 5 mm. distant from the orifice. 
Two films composed of the same number of layers, 
with areas S, and S,, are evaporated together in 
ovens with differeni orifice areas A, and A, respec- 
tively. The times ś and ê, required for the complete 
evaporation of the two films are o i 

Let y be number of molecules evaporating from a 
slide per om.* per sec. into high vacuum (‘ideal 
evaporation’); N be number of molecules per ecm.’ 


1b 
(1) 


forming a complete monolayer ; LR WET where 


N, is Avogadro’s Number, M 18 the molecular weight 
and Rind T have their usual meanings ; « is the con- 
densation coefficient, that is, the fraction of the 
molecules impinging on the film from the vapour 
phase which condense ; n, and n, are the number of 
layers disappearing per sec.; and p, and p, are the 
vapour pressures of fatty acid in the ovens. 

Now the first film evaporates at a rate S,v but 
receives molecules by condensation at a rate S aup, 
so that the net rate of evaporation ia S,(v—app,) 
molecules per sec. This rate 1s also measured by 
the reduction in the thickness of the film, and is 
Sın N molecules per sec. When oa steady state is 
reached, the number of molecules evaporating per 
sec. from the film is equal to the number escaping 
through the orifice in the same time, that is, pA Pı. 
Thus 

Sı (Y — p1) = EMN — pdip, ; 


and similarly 
Sa (Y — apps) = ShN = pAgpy. 
Ial Aa — Syn,/A,’ 
If, — l/h 


= Salts — Sij Arty’ 


Thus a oan be obtained without a determination of 
the saturated vapour preesure—an advantage since 
this is of the order of 10-* mm. 


Preliminary resulta show that the values of « for 
stearic and srachidic acids are both equal to 
0:01 + 0-004. This is small, but not improbably 
so. Alty and Mackay*.‘ obtained 0-17 for camphor 
and 0-036 for water. Moreover, the most significant 
factor in producing low a-values is probably the 
steric or orientation effect (Volmer'’), and this is 
certainly of particular i ce in the case of 
fatty acids, consisting as they do of a polar head 
which must fit into a predetermined place in the 
lattice, and a very long cham. 





It is h to extend these measurements to other 
fatty acids and also to other suitable volatile sub- 
stances. It should then be possible to throw further 
light on the correlation between «-values and mole- 
cular structure, already tentatively discussed by 
some authors (Alty*, Volmer‘). 

(2) Determenation of the fres acid content of built-up 
soap films. The mixed film is subjected to high 
vacuum in the oven described above, when the free 
acid vaporizes and the neutral soap remains. The 
colour of the film changes owing to the fall in re- 
fractive index, and from the values of the mitial and 
final apparent thicknesses, measured by comparison 
with a standard-step-gauge, the proportions of neutral 
gosp and free fatty acid in the original film can be 
calculated. Resulte for barium stearate deposited 
on stainless steel slides from troughs oontaining | 
2x 10+ M sodium bicarbonate, 6 x 10-* M barium 
chloride, and adjusted to the required pH by the 
addition of ammonium hydroxide or acetic acid, are 
given in the acoompanying graph. Our values differ 
somewhat from those obtained by Langmuir and 
Schaefer* for the composition of barum soap films 
on the frough surface—that is, before depomtion— 
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being in fact closer to their values for calcium soape. 
The difference may be due to the adsorption of Nat 
ions ; this was suggested by Langmuir and Sobaefer 
to account for the difference betweén their own 
values for barium and calcium respectively. Measure- 
menta are in progress for ‘soaps’ com of various 
other metallic and higher fatty acid ions. 

Built-up films of volatile substances should also 
prove useful in molecular ray technique: the rate of 
effusion can be observed directly by matching the 
change in colour of the film within the transparent 
oven as already described. 

8. J. Grgas. 


University College, E. E. Wrppowsow. 
Hull. 


August 29. 
1 Bikerman, Proc., Rey. S00., A, 170, 135 (1989). 
"Clark, Sterrett and Leppla, J. Amer. Okem. Soo., K7, 380 (1085). 
3 Alty and Mackay, Prec. Roy. Soo., A, 140, 104 (1935). 
1 Alty, Proo, Roy. Boo., A, 181, 68 (1937). 
*Vohner, “Kinetik der Phaseniikdung’’, 29 (1939). 
* Langmuir and Sobaefer, J. Amer. Chem. Soo., $8, £85 (1936). 


Large Anisotropy of the Electrical Conductivity of 
Graphite _ 


GBRAFHTITE is & hexagonal crystal with a perfect 
basal cleavage. The carbon atoms in it are arranged 
in layera parallel to the basal plane, the atoms in 
each layer forming a regular hexagonal net-work’. 
The distance between adjacent layers is 8-4 A., which 
is much larger than the distance between adjacent 
atoms in the same layer, namely, 1:42 A. The 
crystal exhibita some remarkable magnetic properties. 
Whereas ita susceptibility slong directions in the 
basal plane is about —0-5 x 10 per gm., which is 
nearly that of diamond, the susceptibility along the 
normal to'the plane is more than forty times greater,. 
being equal to —22 x 10 per gm. at room tem- 
perature’. The abnormal diamagnetiam along the 
latter direction shows a striking temperature de- 
pendence’, and ia structure-sensitive’. 

Associated with the abnormal tism along 
the normal to the basal plane, we should naturally 
expect a much larger electrical conductivity in the 
basal plane than along the normal to the plane. On 
examining thé available literature, we find that 
conductivity measurements on single crystals of 
graphite have been made along directions in the 
basal plane only‘. We have therefore made measure- 
ments both along these directions and along the 
normal to the basal plane, using some well-developed 
single crystals from Ceylon. We find that the con- 
ductivity in the basal plane is at least ten 
times larger than that along the normal to the plane. 
Whereas the specific resistance in the bagal plane is 
of the order of 16-* ohm-cm., the ifilo resistance 
along the normal to the plane is 2-3 ohm-am. 

K. 8. KRISHNAN. 
N. GANGULI. - 

Indian Association for the ; 

Cultivation of Science, ' 
Calcutta. 
Sept. 1. 


' Bernal, Prov. Roy. Soc., A, 106, 740 (1024). 


AEETI Narurm, 183, 174 (10%); Ganguh, Phil Wag., Si, 855 


*Kriabnan and Gangull, Narurm, 139, 155 (1937); £. Krist., A, 100, 


and W inn. Phys., M, 1 (1911 los ctighe pgeey 
er and Waas, Ar Ryschkewitech, £ 1 Seah 174 
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Life-time of the Mesotron 

Ix a recent notet, Prof. P. M. 8. Blackett seeks to 
link quantitatively the obeerved life-time of the 
mesotron to other constanta of Nature. I should 
hike to propose what seems to me a simple and 
direct deduction of this quantity by relating it to 
the theory of the nature of the mesotron which I 
recently advanced’. . 

This theory suggesta that a heavy electron may be 
thought of as a quasi-stable state of an ordinary 


_ electron moving at a speed such as to enable it to 


fulfil a simple resonance condition with an atomic 
nucleus near which it chances to . Thus the 
‘birth’ of a mesotron is connected with the approach 
of a moving electron to within @ distance a of a 
nucleus, where a 7 eé'/m,c* repregents the range of 
nuclear forces. 

It is natural to assume that, in addition, the 
annihilation of such a particle may be conditioned by 
close approach to a nucleus. The mean free path of 
a very fast electron moving among the nuclei of gas 
atoms is given by an expression of the form 

l 
bena (1) 
where n is the number of atoms per unit volume and 
a has the value given above. Then the lhfe-time of & 
mesotron moving with essentially the velocity of light 
will be - 


l 1 
i ES. a 
Substitution of numerical- values, using for n the 
number of atoms per unit volume in air, leads to 
To = 2°48 x 10 sec., in remarkable agreement with 
the experimental value of about 2-5 x 10 sec. 
Speculations as to the fate of the exoesas ene 
(maas) of the mesotron upon ita annihilation must dink 
reserved until more extensive Sapimanta informa- 
tion is available. 


Central College, Ina M. Ferman. 
Chicago. 
Sept. 2. e 


1 NATURD, 144, 30 (1039). 
* Phys. Rsa., 68, 606 (1038). 


Dipole Moment and Alkyl Chain Length 

Baker and Groves! have recently determined 
accurate values for the dipole moments of toluene, 
ethyl benzeng, isopropyl benzene, and tertiary butyl 
benzene, by the gas temperature method. 

Baker has also pointed out? that the observed 
sequence of le moments is represented by a graph 
of exponential form (u being plotted as ordinates 
against arbitrary equal abscissa increments). 

Werner has expressed the moments of a homo- 
logous series CyH pq ,CN by means of an exponential 
series, but no relation exists between dipole moment 
and side-chain length as a homologous aromatic 
series is ascended. It is now found that if u is plotted 
against ljr", where r isthe distance between the 
carbon of the ring and the terminal carbon atom (H in 
the case of benzene) for C,H,, C,H,CH, and 
C,.H,.C,H,, @ straight line results : 


l Trå.) lh’ aD) 
CH, 1 06 0-800 0 00 
1-4 0-423 0 37 

OH CHa 2-53 0-156 0-68 
0, HOH, 3-05 0-004 0-05 


Limiting valne, a = 0-00 D. 
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Extrapolation ‘of this line (see diagram) predicta a 
limiting value for the dipole moments of the series of 
0-69, in good agreement with 0- 70 D found by Baker 
and Groves (loc. otf.) for butyl benzene. 
Assuming also that u for n-propyl © 18 reagon- 
ably the same as renat found for iso-propyl benzene, 





and calculating the root mean square value for r 
using Eyring’'s formula‘, r* =o," {n + 2(n —1) cos 0 + 
2 (n— 2) oœw!0 .. . . + 2 oœm0}, where c, 18 
the distance between consecutive carbon atoms 
and 0 = 71°, the figure shows that conformity to 
the relation resulta. 
H. O. JENKINS. 

85 Grand Avenue, 

Ely, Cardiff. 

August 29. 
1 Baker and Groves, J. Chem. Soo., 1144 (1989). 
1 Baker, J. Chem. Soc., 1150 (1939). 
* Werner, Z. phys. Chem., B, 4, 371 (1029). 
‘Phys. Res., (2) 39, 746 (1932). 


Removal of Fluorine from Potable Waters 


FLuoBINH as the etiological factor in the pro- 
duction of a destructive hypoplasia of human 
dentition, known as mottled enamel, was established 
beyond doubt by Smith e al. This resulted in a 
universal recognition of fluorme toxicosis as a publio 
health problem. Numerous methods whereby the 
soluble fluomne fraction of natural watera can be 
reduced to a safe level are encountered in the 
literature. The majority of these methods, however, 
are costly and impracticable. Several workers 
reported the value of tricalcium phosphate as 4 
defluorinizing agent. The solute fluorides are either 
absorbed or thrown out of solution as the fluo- 
apatite. However, the use of various types of tri- 
calcium phosphate in filter beds in conjunction with 
waters of high salt content resulta in a rapid im- 
pregnation and inactivation of the active principle. 
The result is that a continual check on the fluorine 
content of the effluent water is imperative. 

I have observed that in the determination of 
the titratable acidity of aqueous solutions of 
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superphosphate, the soluble fluorine fraction suffers a 
reduction. MacIntire and Hammond streesed the posg- 
aibilty of exploiting commercial superphosphates as a 
aource of calcium phosphate to effect the removal of 
fluorides from natural waters. This method will, 
however, result in a marked increase in the fluorine 
content of the water before treatment and a very 
high subsequent sulphate content of the treated 
water. 

It has been shown in this laboratory that there is 
a marked reduction in the solubility of both the 
sulphate and fluonde compounds present in super- 
phosphate at very high aqueous concentrations. 

By simply introducing a small volume of the 
highly concentrated. solution into a fluoride-con- 
taminated water and precipitating tricalcium phos- 
phate in a floconlent state in the medium by the 
addition of lime, the resultant treated water will 
contain & mere fraction of one part per million of 
fluorine while the sulphate in solution amounts to a 
trace. In practice this method of removing fluorine 
is inexpensive and simple, and gives reliable results. 

P. K. VAN DAR MERWE. 

Onderstepoort, 

South Africa. 

Aug. 24. 


Myosine and Adenosinetriphosphatase 

ORDINABY aqueous or potassium chloride extracts 
of muscle exhibit but a slight capacity to mmeralize 
adenosinetriphosphate. Even this slight liberation 
of phosphate is mainly due, not to direct hydrolysis 
of adenosinetriphosphate, but to a process of second- 
ary, indirect mmeralization, accompanying the trans- 
fer of phosphate from the adenylic system to creatine, 
the corresponding enzymes (for which the name 
‘phosphopherases’ is suggested) being readily soluble. 

In contrast to this lack of adenosinetriphosphatase 
in the soluble fraction, a high adenosinetriphosphatase 
activity is associated with the water-insoluble proteins 
of muscle, This ic activity is easily brought 
into solution by all the buffer and concentrated salt 
solutions usually employed for the extraction of 
myosine. On precipitation of myosine from such 
extracts, the adenosinetriphosphatase activity is 
always found in the myosine fraction, whichever 
mode of prectpitation be used: dialysis, dilution, 
cautious acidification, salting out. On repeated 
reprecipitations of myosine, the activity per mgm. 
nitrogen attains a fairly constant level. unless de- 
naturation of myosine takes place. Under the 
conditions of our experiments (optimal conditions 
have not been determined) the activity of myosine 
preparations ranged in different experiments from 
350 to 600 microgram phosphorus liberated per mgm. 
nitrogen in 5 min. at 37°. Expreased as 


( ugm. P/31 x 22-4 
Qr — mgm. N x 6-25 x hour/’ 


this gives values of 500-850. 

Acidification to pH below 4, which is known to 
bring about the denaturation of myosine}, rapidly 
destroys the adenosinetriphosphatase activity. Most 
remarkable is the extreme thermolability of the 
adenosinetriphosphatase of muscle: the tic 
activity shown by myosine solutions is completely lost 
after 10 min. exposure to 87°. This corresponds with 
the well-known thermolability of myosine®. In respect 
of ita high thermolability adenosinetriphosphatase 
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resemmblea the protein of the yellow enzyme, 
which when separated from ita prosthetic group 
is also rapidly inactivated at 88° (Theorell*). 
Evidently m the intact tissue of the warm-blooded 
animal (all experiments were performed on rabbit 
muscles), some conditions must exist which stabilize 
the myosme the action of temperature. A 
marked stabilising effect on the adenosinetriphos- 
phatase activity-seems to be produced by the adenylic 
nucleotide itaelf. As can be’seen from the accompany- 
ing graph, in the presence of adenosinetriphoephate 

the liberation of phosphate proceeds at 37° over & 
pe ae period (Curves I, Ia and Ib), whereas 
the same myoaine solution warmed alone to 37° for 
10-15 min. shows on subsequent addition of adenosine- 
triphosphate an insignificant or no mineralization 
whatever. 


/ ae 
opts ae wt aad a ae oe Sea ees 


f 





#gm. P/mam protem N 


10 2 J30 


Crude buffer extracta accomplish a quantitative 
hydrolysis of the labıle phosphate groupa of 
adenosinetriphosphate ; myosine, reprecipitated three 
times,. liberates but 50 per cent of the theoretical 
amount of phosphorus (see ). It acts as true 
adenosine-trt+-phosphatase yields adenosinedi- 
phosphate, which is not further dephosphorylated 
and has been isolated in substance. This may serve 
as & convenient way of preparing adenoesinediphos- 
phate, instead of using crayfish muscle‘. The 
adenosinediphosphatase is thus aasociated with the 
more soluble proteins, occupying an intermediate 
position between adenosinetriphosphatase and the 
most readily soluble phoaphopherases. 

Under no conditiona tested could we obtain a 
separation of ee ee from myosine. 
Either the activity was found in the myosine pre- 
cipitate or else it was absent from the precipitates 
and from the remaining solution. This disap 


of the enzymatic activity we regard as the result of 


the start of denaturation of the very unstable myosine. 

We are led to conclude that the adenosinetri- 
phosphatase activity is to be ascribed to myosine or, 
at least, to a protein very closely related to and at 
present not distinguishable fram myosine. Thus the 
mineralization of adenosinetrrphosphate, often re- 
garded as the primary exothermic reaction im muscle 
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contraction, proceeds under the influence and with 
the direct participation of the protein considered to 
form the main basis of the contractile mechanism of 
the muscle fibre. 
W. A. ENGHLHARDT. 
M. N. Livuppaowa. 
Institute of Biochemistry, 
Academy of Sciences of the U.S.S.R., 
Moscow. 


August 7. 


ly, Muoralt, A, and Fdal, J. T, J. 
? Bate Smith, H. O., Proe Roy. Sot., 
8 


iol, Ohom,, 88, 351 (1930) 
, 184, 136 (1087). 
$78, 268 (1925) 
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Trans-amination of l- and d-Amino Acids in Normal 
Muscle and in Malignant Tumours 

As stated in a previous paper’, glutamic amino- 
pherase from muscle tissue is absolutely speciflo for 
amino acids of the /-series. Slight trans-amination 
effects with the artificial d-amimo acids (optically 
pure) in the presence of native muscle pulp, then oon- 
sidered as requiring additional proof, have since been 
observed almost regularly in some twenty-five experi- 
ments with d-ghitamic acid and pyruyate or with 
d-alanine, d-valine, d-leucme and d-isoleucine and 
a-ketoglutarate. The mean ratio of the trans- 
amination values of the optical antzpodes (l/d), com- 
puted from the experiments with glutamic acid and 
with alanine, amounts to 7-3 (Table 1) 


TABLE 1 






values of brazu fransamina- | 
rahi of ea 





The study of the rates at which i- and d-amino 
acids are trans-amimated in the presence of malignant 
tissues hás i exceptional importance in the 
hight of the remarkable resulta obtained by F. Kogl 
and H. Erxleben’ indicating that tumour proteins 
contain appreciable amounts of d-amino acids, and 
large amounts of d-glutamic acid in particular. A 
few incidental e l ts bearing upon this question, 
reported by Ruler and sasocciates’, are essentially 
qualitative and allow of no definite conclusion. 

We have carried out an extensive series of experi- 
ments on the trans-amination of d- and Lamino acids 
in the presence of minced tissue from various experi- 
mental malignant tumours In Table 2 a 
is given of all our experimental resulta (in view of 
the considerable degree of vanation, depending upon 
the very heterogeneous kind of material). 

It is sean that mahgnant tumours completely 
failed to effect trans-amination in some mstances, 
as we have found before‘; in all other cases, the 
rates of amino-nitrogen tranafer were markedly 
inferior to those observed with normal tissues RT 
leas than 15 per cent m 2 hours). But only the 
extent of trans-amination of the /-amino acids is 
lowered, while the conversion of the d-forms appears 
to proceed at the same low rate as in muscle tissue, 
and sometimes more rapidly (m some instances 
the d-form is not attacked at all, in other cases the 
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l-form alone faila to react). On the average, there 
results for t tumours a relative shsft of the 


tional selectivity of glutamic amimopherase 
in favour of the d-enantiomers, owing chiefly to the 
lowered. intensity of Lamino acid trans-amination. 
The mean ratio of trank-amination values_ (tjd) 
reese aaaiias l-ll. The experiments are being con- 
tin 
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factor W concentrate ; (3) K-12 plus synthetic 
riboflavin; (4) K-12 plus riboflavin plus factor W 
concentrate fed ad lib. ; (5) K-12 plus riboflavin plus 
factor W concentrate, food intake restricted to that 
of rata receiving only K-12. 

The rata were fed supplements for two weeks 
previous to sacrifice. Twenty micrograms of riboflavin 
and 0:4 ml. of a factor W conoentrate (equivalent to 


TANLA t.. è 
Trans-aminaton In mmeed tumour theue, $ hours at 37". ` 


Trans-aminataon values, 
Amino-nitrogen % of total added aminc-nitrogen 
s Type of tamour dcnator 
With the -form With the d-form 

Brown-Pearee oarctnoma (rabbit) ‘ Giotamic acid i 0 
: a f ‘ 8-1 40 

#3 $2 #3 +: 3? 2 0 0 
Ou a tt ad 37 0 3 8 
re ” ” ” 10-8 34 

r n "" n” +? 0 0 
Jensen rooma (rat) ii ‘a 0 74 
` PEJ ” pp LEJ n R 6 15-0 
Fy , 7 ” ” 140 

-Krichevsky sarcoma (rat) : a 6-2 0 

Rous sarcoma (fowl) j R 0 0 
i r n r ” rE 3k 9-3 
1 m ' 1 ” 1-5 40 

n t ? 2 n Q 0 

Fischer sarcoma (fow!) a 20 0 0 
Brown- ca rcanoma 10-2% zi 6 
n: B Valine 16 3 89 
et 20-0 12-0 

Jemen rooma Alanine 54 0 
” n ve 4-1 123 
Fiseber sarcoms 3-1 140 


Average with L-form, 60; with d-form, 5°4. Ratio Yd = 1-11 


There is a certain conformity between our findings 
and the data of Kgl and Erxleben on partial protein 
racemization in tumours. But if the weak trans- 
amination capacity of the tumours and the relative 
nature of the shift in opti ptical specificity is considered, 
it seams unlikely that this shift should be of funda- 
mental significance for the eee of the stereo- 
chemical abnormality of tumour fea gels 
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1 Braunstem, A. H., NavURE, 143, 600 (1938). 

3 Kogi, F.; and Hrzlsben, H.. Z. phpwiol. Chem , BEB, 67 (1039). 

* Buler, H., a al, £. phymol. Chem , M58, 201 (1989) 

1 Braunstem, A., and Krirtzmann, M., Mwrypmoloma, 4, 144 (1037) 


Reduction of the d-Amino-Acid Omdase Content of 
Rat Tissues in Riboflavin Deficiency 
Ir has been demonstrated that a riboflavin ee 
ficiency in the rat produces a marked 
in those enzyme systems which are involved in ths 
oxidation of cartain intermediates of carbohydrate 
metaboliam (Axelrod and Elvehjem, unpublished 
results). The possible effecta of such a deficiency 
upon the metabolism of amino-acids have been 
suggested by the discovery of Warburg and Christian? 
that the prosthetic group of the d-amino-acid oxidase 
of Krebe* is a flavin-adenine dinucleotide. 
Rate were ‘depleted for six weeks on the K-12 
. ration described by Elvehjem, Koehn and Oleson’. 
At the end of this period, the feeding of the various 
lementa was begun and the rata grouped in the 


following manner: (1) K-12 basal; (2) K-12 plus 


0-4 gm. of liver extract) were fed daily. The-factor 
W conoentrate waa prepared from liver extract 
(Wilson) by butanol extraction, the riboflavin being 
removed. from the butanol extract by absorption on 
fuller’s earth (Sargent) and radiation of the filtrate 
in alkaline solution. The riboflavin determinations 
were carried out by the microbiological assay method 
of Snell and Strong‘. The d-amino-acid oxidase was 
determined manometrically using an homogenized 
tissue ion a8 the sowrce of enzyme and 
d.l-alanine as the substrate. 

The following resulta were obtained : 

(1) The livers of rate fed K-12 and K-12 plus 

factor W concentrate showed a marked in 
their riboflavin content. A slight decrease in the 
riboflavin content of the kidney was observed in 
both groups. 
(2) The livers of rate fed only the basal K-12 
ration. contained greatly decreased amounts of d- 
amino acid oxidase The kidney showed a alight 
decrease. 

(3) Supplementing K-12 with riboflavin, although 
restoring the riboflavin content of the liver to its 
normal level, raised the d-amimo-acid oxidase content 
to only 50 per cent of its normal value. Complete 
restoration of both the riboflavin and d-amuino-acid 
oxidase content of the kidney was accomplished in 

(4) Tbe addition of the factor W concentrate to 
K-12 produced effects in the d-amino-acid oxidase 
content of the liver and’ kidney which were very 
‘amilar to those obtained with the addition of 
riboflavin. 

(5) The addition of riboflavin and fastor W con- 
centrate increased the mboflavin and the d-amino-acid 
oxidase content of both the liver and the kidney to 
their normal level. Similar effecte were noted in the 
group receiving the same supplements, whose daily 
intake was restricted to that of the K-12 animals. — 
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The results of the enzyme analyses are summarized 
ay tne accompanying tablez : 


Qo, Iv PERIENCE OF d.1-ALANINE iS BUSOTRATE” 
Group Liver Kidney Oortex 

K-1% (6)t FS 0-4 170 
K-124+-7 - (7) 14 24-5 
X-12-+-flavin (7) 17 -1 
Normal (tock) (5) 3-2 “60 
K-12-+ W+fis od hb. (6) 3-3 25-0 
K-12+-W+fls restr. (5) 39 27-0 


aaa ea a a a 16 a eae 
group. 


These resulta indicate the importance of riboflavin 
in the synthesis of prosthetic group of d-ammo- 
acid oxidase, and t other members of the B 
complex may also be related to the formation of this 
enzyme. 

Ball! has shown that xanthine oxidase is an 
alloxazine protein. Preliminary experimenta indicate 
that the tassues of rats raised on the K-12 ration 
show similar decreases in their xanthine oxidase 
activity. 

A. E. AXELROD. 

Department of Biochemistry, H. A. Sonme. 

University of Wisconsin, C. A. ELVEHJEM. 
Madison, Wisconsin. 
Aug. 23. 
i Warburg, 0., and Obrisiian, W., HHookem. £., 808, 150 (1938) 


* Krebs, H., £. physiol, Chanm., 017, 101 (1983). 
r O. å., Koehn, O, J., and Oleson, J. J., J. hol. Chem., 115, 
707 (1886). 


‘ Snell, N., and Strong, F., Ind. and Sng. Chom., li, 346 (1980). 
* Ball, H. G., Sodemce, 88, 131 (1988). 


Anbau A Gr Srapesetons an Onserved an 
the Common Australian Opossum 


Ix contrast to the generally accepted theory that 
has only definite effects in females, we 
have found that this hormone produces readily 
demonstrable changes in the intact male as well as 
in the female Australian opossum (Trichosurus 
vulpecula). 
In the immature female opossum, gesterone 
increases the sixe of the mammary and of the 
pouch. This increase may be as much as two to 


were pro-sxperimantally confined to the sarotam of 
were observed to leave the scrotal sac 
and to ascend as far as the inguinal area. This was 
observed in two pouch embryos of about four months 
of age (body weight 0-18 kgm. and 0:2 kgm.), where 
after one injectian of 2 mgm. of synthetic 

the testicles were found to have left the scrotum. A 
gimilar observation was also made in two almost 
fully grown male opossums of about one year of age 
(body weight 1-3 kgm. and 1-4 kgm.), in which 
broadening and relaxation of the neck of the scrotum 
was noted after one to two weekly injections of 2 mgm. 
of synthetic progesterone, and after one or two more 
weekly injections the testicles were found to have 
left the scrotum. 

This ascent, however, which is made possible by a 
widening of the neck of the scrotum, as t on 
by the administration of the progesterone, is not 
permanent, and on i ion, the testicles may 
sometimes be found in front of the inguinal area or 
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sometimes in the scrotum of the seame animal. In 

tba Neier Cie, bower ie ee a Time 
out of the scrotum under the abdominal skin. 

esticles and scrotum underwent no gross atrophic 


to pass through the opening provided by the scrotal 
neck. This is in agreement with observations made 
on fully grown opossums, where it was found that 
the neck of the scrotum was widened. after the 
injection of progesterone but testicular ascent could 


gui ee pss apron 

The testi ascent as produced with progesterone 
is entirely different from that obtained in the same 
species with cestrogens. In this case, the testicular 
ascent as brought on in immature opoasums injected 


n deed eer sa nde 
scrotum as well as the testic o marked 


atrophic changes'. 

By continuing the weekly injections of progesterone 
into the almost mature animals for a period exceeding 
two months, a frankly ic reaction was 
obtained. The penis of these animals, which with 
the exception of a few days during breeding seasons 
is hidden in the cloaca, becomes visible and may 
protrude to ifs full length (8-4 cm.). This erection 
ia almost permanent in the resting enimal which, 
however, particularly on handling, is capable of 
retracting the organ. This observation, which indi- 
cates the androgenic nature of p ne when 
administered to the intact animal, has been demon - 
strated recently by Greene, Burrill and Ivy* following 
the administration of “relatively enormous quantities” 
to castrated male rata. 

A. BOLLIGER. 


A. CABBRODUB. 
Gordon Craig Research Laboratories, 
Department of Surgery, 
University, Sydney. 
Aug. 29. 
1 Oarrodus wsiralian foulend J. 
euy to be pubtiabed ta October, 1630, o TA 
daa a ey a eRe tn 


` Preference of Dalmatian Dogs for Particular Positions 


in Coach Running, and Inheritance of this Character 

PERHAPS the most widely known characteristic of 
dogs of the Dalmatian breed is their habit of following 
ee ee ee 
carriages. Recently our attention has been di 
to some observations with regard to differences in 
the specific positions under s i favoured by 
individual Dalmatians and the probability that these 
preferences sre inherited. 

In one large colony of Dalmatians where training 
for coaching has been practised for more than 
twenty-five years, individual animals have been 

to choose the position beneath the carriage 
which he or she preferred. Same dogs consistently 
run with their noses very close to the heels of the 
horses (position A). Some insist on havimg their 
head just under the front axle (position B), while 
some prefer to have the head between the two axles 
ition C). Others insist upon staying underneath 
rear axles (position D) or entirely behind the 
carriage (position Æ). A few animals have been so 
little interested m horses and that their 
training had to be abandoned (position F). 
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have been made available to us. These have been 
classified in the accompanying table : 


Poaltions Animals preferrmg podtions 
A i 12 
B $4 
C z 
D 4 
E 12 
r ba l 


In this it can be seen that dogs of the Dalmatian 
breed definitely differ with regard to the eagerness 
with which they follow horses and carriages. Since 
ey. 70 per cent of the animals tested 

those positions which entitled them to be rated 
as ‘good’ coaching dogs, it is evident that this trait 
is deeply entrenched in the breed. 

We have also grouped these individuals according 
to their family relationships. Such classification 
shows that among the descendants of parents having 
& ‘good’ rating aumilar ratings predominated. On the 
other hand, matings of a strain headed by a champion 
Dalmatian who was ‘poor’ at following a coach gave 
descendanta who also were ‘poor’ through three 
generations. 

Thus it appears (1) that the tendency of Dalmatians 
to follow horses and i falls into several 
different grades and (2) that these gradations may 
be transmitted to descendante. It is planned to 
publish our data and their analysis in detail later. 
Meanwhile, since trainmg of Dalmatians for running 
with carriages has nearly disappeared in America, we 
appeal to readers of NATURE who have observations 
upon the responses of Dalmatians to trainmg for 
coaching to communicate with us. 

Hangy ©, TREDELER. 

Harvard Medical School, Cruyvpa E. Kenran. 
Boston, Maasachusetta. 

Aug. 14. 


Oligodynamic Control of Eelworm (Heterodera 
mariont) 

Furrisun researches relative to Nageli’s discovery 
(1893) of the oligodynamic action of various metal 
ions revealed that the silver ion in strongly diluted 
solutions (0-90-01 mgm. miver per litre) possesses 

igh germicidal properties. 


arious countries are already applying this prin- ` 


ciple to the sterilization of preserves, water 
and swimming baths as well as for medical purposes. 

Even small animal beings, the size of fish larve, 
etc., are exterminated by these solutions, whereas 
higher organisms are not detrimentally affected. 

At the Tobacco Research Station, Trelawney 
(Southern Rhodesia), these data were made a 
point for an entirely new method of practical eelworm 
control as against the ‘classical’ chemical and agri- 
cultural methods, which hitherto have not succeeded 
in solving the problem. 

The first testa were made in vitro with a solution 
of silver nitrate (1 mgm. per litre). From one to 
three quarters of an hour was sufficient to kill all 
larves. In the tobacco plant no harmful influence 
could be detected with solutions weaker than 
1: 10,000. The practical application, however, 
presented some difficulties : (a) because of the photo- 
sensitive property of silver salts, rapidly rendering 
the solutions inactive to a large extent; (b) because 
of the strong affinity of silver 101s as regards organic 
matter adsorbing the silver. These difficulties could 
be overcome by the application of soluble, organic 
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silver compounds. In a field experiment the best 
results were obtained’ with silver proteinate. Of the 
plants treated only 7 per cent (= RB) were infested 
as compared with B = 90 per cent in the controls. 
Moreover, the average degree of infestation (= A) of 
the diseased, treated planta was leas than 5 per cent, 
while A constituted 26 per oent in the controls. 


This gives us the following relative figures : ar r ~ 


0-36 in the plante treated as against 


in the controls, that is + 1:64. Only 500 gm. 
silver proteinate per acre (+ 0-1 gm. per plant) was 
used at a cost of 21s. per acre. rhs ail cur pesteiacts 
was mixed with the fertilizer and applied in standard 
cups. As the controls had not reached 100 per cent 
and the outlay allowed for a larger dose per acre, 
hothouse testa were afterwards made with 0:3 gm. 
per plant (about 3 metric pounds per acre). This gave 
the required 100 per cent control. 

Further research is in progress to determine the 
minimum quantity of silver proteinate with optimal 
effect, the action on the latent stages (for example, 
the ove) and the application of silver protemate to 
the disinfection of river water, utilized for watering 
seed-beds, as well as the action of other, possibly 
preferable, silver compounds. 





J. W. H. Hovy. 
Tobacco Research Station, 
Trelawney, 
Southern Rhodesia. 
Aug. 28. 


Propagation of the Agent of Measles in the 
Fertile Hen’s Egg. 

In the several reporta in the literature concerning 
attempts to propagate the agent of measles in the 
fertile hen’s egg, data on the demonstration of the 
agent by experimental inoculation into those species 
which are generally regarded sa susceptible, namely, 
humans and monkeys, have been lacking or incon- 
cluaive. 

In-the course of experiments on measles, we have 
initiated several independent seta of serial egg 
transfers with Seitz filtrates of throat washings 
(obtained through the courtesy of Dr. Joseph Stokes, 
jun., and Dr. Auma C. McGuiness of the Children’s 
Hospital, Philadelphia) collected in broth from 
different measles patients on first appearance of the 
rash. Despite the fact that lesions in the chorioallan- 
toig or viscera of the embryo were not regularly 
observed, pooled broth emulsions of these tissues have 
been passed from egg to egg by the method of 
Burnet, and rhesus monkeys have been inoculated 
in order to detect the presence of virus. With the 
first strain after four such egg transfers, and with two 
other strains (each initiated with washings from 
different patients) after five egg passages, the monkeys 
imoculated with embryonic material showed after 
variable inoculation periods coryza, malaise and a 
typical maculo-papular rash? with subsequent branny 
desquamation. Two of the monkeys also showed a 
definite neutrophilopenia. 

A characteristic maculo-papular rash without other 
aocompanyl tome was observed in a monkey 
on the 12th—1 ys after infection with 12th egg 


- passage material of one strain and on the 10th—Ilth 


days in a monkey given 29th egg passage material of 
another strain initiated by unfiltered human measles 
blood. Two monkeys moculated with material from 
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normal -eggs showed no symptoms other than’ sorio? 
neutrophilopenia and, like normal animals, developed 
the typical disease of experimental measles when both 
groups were tested with active virus from human cases. 
Two previously recovered from mfection 
with 4th or 5th measles egg passage material respec- 
tively, when retested at the same time as the above 
normals and those previously given normal ogg 
material, remained perfectly normal. 
Wo ars iavesticeli g wieder tho niliamini 
produced in monkeys with later egg passages is dus to 
modification or disa of the agent of measles. 
In association with Dr. Joseph Stokes, jun., and 
Dr. Gerald O'Neill of the Children’s Hospital, Phila- 
delphia, a study is being made of the effects produced 
in several groups of children by inoculation with egg 
passage material. 
Guorremy Raxe. 
Moram F. SHAFTER. 
Division of Microbiology 
Squibb Institute for Medical Researah 
New Brunswick, New Jersey. 
August 30. 
Burnet, F. M., Med. Ree. Coun., Spec. Rap. Sor, No T20 (1936). 
" Blake, F. G., and Trask, J. D., J. Bap. Med., 38, 385 (1921). 


Names of some Atlantic Loggerhead Turtles 

Mr. H. W. Panrra in commenting upon my letter 
to Narunn! disagreed with my opinion that the 
turtle had figured as Testudo caretia Linn. 
was the olive-backed Mexican loggerhead and not the 
common brown-red form. 

My reasons for this ion are that I have not come 
across any brown-red loggerheads with four enlarged 
inframarginal scutes, whereas de Sola? figures an 
undoubted Mexican olive-backed loggerhead ee 
exactly the reverse arrangement of i 
Schdepff’s figure, namely three on the out ead fee 
on the left. There is no doubt that de Sola's photo- 
graph depicts the Mexican form, since it possesses 
only a single enlarged mandibular scale on each side, 
as does Schédepfi's figure, whereas the brown-red 
loggerhead y possesses three, sometimes two‘. 
It will also be noticed that Schdepff’s other figure, a 
carapace in dorsal view, the suboctrcular 
outline characteristic of the Mexican, Sentences the 
carapace of the brown-red form possesses a relatively 
compressed pygal area‘. 

I consider this evidence sufficient for regarding 
Sch s figure a representation of the Mexican 
logger Parker?! has already explained that 
Linné’s description of Testudo caretia is too vague for 
specific identification, consequently this name should 
be available for the first recognizable specific acoount 
of a loggerhead described as Testudo caretia. The 
first to do so was Schéepif?, who figures the Mexican 
olive-backed loggerhead. I agree with Parker! that 
Daudin’s name T'sstudo cacuana® is inap to this 


turtle, but he & good reason for applying it to 
the brown-red head of the Atlantio. 
P. DERANIYAGALA. 
Colombo Museum, 
Ceylon. 
August 16. 


' Parker, NATURE, 144, 166 (1080). 
t Behoomf, “Historia Testudmum” (170%). 
re York Zee. Soc., H, 187 (1081). 
t Deraniyagala, “Tetrapod Reptiles of Ceylon”, 1 (1930). 
* Hay, Prec. U.S. Nat. Mus., O44, 183 (1908). 
* Daudin, Hist. Nat, Rept., 8, 54 (180%). 
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THAEM appears to be no authority for the belief 
that, where the original-description is unrecognisable, 
the name is applied on the basis of the first recog- 
nizable account which appears afterwards under the 
same name. Tf the work of subeequent authors is 
taken into account at all, that of Lacépéde, Bonnaterre 
and Daudm must also be considered. They proposed. 
the specific name cacwana as a substitute for the 
Linnean caretta and in doing so might be considered 
to have fixed the Linnean name. 

H. W. Parker. 
British Museum (Natural History), 
Cromwell Road, London, §8.W.7. 
September 7. 


Training of Engineers 

THs reference to the training of which 
appeared in the issue of Natura of yaly 29, p. 218, 
is of special interest at the present time in view of 
the fo ing conference convened by the Institu- 
tion of Civil Engineers for February 1940, and of 
the grave shortage of engineers, not only in Great 
Britain, but also in the Dominions. The remark 
made in the latter part of the article on the per- 
Dee interest ahown by the bodies of 

institutions in this question can be 
fully endorsed trams long Gersanial errea Thus 
the Institution of Municipal and County Engineers 
examines many hundreds of candidates yearly, but 
remains solely an e and offers no 
official assistance to thos candidates who are not in 
ition to go to & university or technical 
for their , and this applies also to 

tha itution of Civil Engineers iteelf, 

The only way in which such candidates can obtain 
their technical ing is either by private study, a 
most diffloult task at , or by means of a ocorre- 
spondence course, and I have’ been unable to find a 
mingle engineering college in Great Britain catering 
for such men which pomseapes any backing of a 
statutory nature such as is poeseased by universities 
and technical colleges. In other words, candidates 
of this category are forced to obtain their technical 
training by means of a correspondence course 
organized by & ‘college’ trading solely for private 
profit. Many of these establishments are no doubt 
efficient enough as regards the getting of candidates 
through exammations, but this does not necessarily 
produce well-trained engineers, and up to the present 
there has been no provision whatecever in Great 
Britain for correspondence courses organized by 
authorities financed by public funds. 

In the Union of South Afrioa, such provision is 
made by the Witwatersrand Technical College, with 
the special object of reaching those men who by 
reason of position or the location of their work are 
unable to obtain their technical training at a univer- 
sity or technical college, and similar ion is 
made in certain respects by the University of Mel- 
bourne, Australia. In my opinion, the immediate 
need is the inclusion on education committees of 
engineers who are really interested in the training of 
this class of man, and the active co-operation of 
educetion authorities with the view of meeting their 
need by the provision of correspondence 
courses entirely divorced from considerations of 
private profit. 

Burwarp HL Kyierr. 

University of the Witwatersrand, : 

Johannesburg. 
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Dr. B. ee A a 
the apathy which exists on this subject has 


been done in South Africa and also in Australia for 
studenta out of reach of teaching institutions should 
be poasible in England. The T of private profit 
is & bogy that obeesses the professional educationist, 
but the fact that the practical training of engineers 
is far more influenced by commercial considerations 
causes no concern whatever. While it is the case 
that correspondence colleges in Great Britain have 
no official recognition, it can be said that at least 
one, the Technological Institute, /has received the 
encouragement of both the Institution of Civil 
Engineers and the Royal Aeronautical 

What has to be feared is the ‘dead hand’ of 
officialdom, as is shown by the following case. A lad 
working in the country received an elementary 
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training in classes held in the works and tben went 
to a technical institute in the near-by town. Having 
there leted the equivalent of the first two years 
of the National Certificate course, he took the third- 
year subjects in the county borough, 10-12 miles 
away, travelling three nights a week, and passed the 
examination. He was not, however, awarded the 
certificate. The verdict was that he must now attend 
the second-year course—in effect, aesentence of one 
year’s educational imprisonment. While the system 
is controlled with such lack of vision that a better 
way out could not be seen, any prospect of an 
enlightened policy must be dim, but it is to be hoped 
that the forthooming conference will deal fairly with 
the case of those hapless studenta who are, as it were, 
‘without the gate’. 
THe WRITER OF THR ARTICLE. 


Points from Foregoing Letters 


Usro resulta can be obtained by submitting built- 
up molecular fibms to high vacuum; 8. J. Gregg and 
E. E. Widdowson have determined by this method 
the condensation coefficients of stearic and arachidic 
acids, and the free-acid content of built-up films of 
barium soaps. 

K. 8. Krishnan and N. DRTE EE A ee 
resistance of a single crystal of hite in the basal 
plane 18 at least one ten-tho th of that along 
the plane normal to the basal plane. 


Using the assumption that a heavy electron may 
be regarded as a quasi-stable state of an ordinary 
electron, Ira M. Freeman derives a formula for the 
life-time of a mesotron which gives a result in good 
acoord with experimental deductions. 


H. Q. Jenkins has found a linear relation between 
dipole moment and 1/r?, in the series C,H,, OCH, 
OHOL, eto., where r is the distance between the 
carbon of the ring and the termmal carbon atom of 
the aide chain (H in the case of C,H,). This relation 
also gives the correct limiting value of p for the series. 


P. K. van der Merwe describes & simple and 
inexpensive method of decontaminating water of ita 
fluoride by the addition of superphosphate and 
precipitating tricalcium phosphate by the addition 
of lime. 


W. A. Engelhardt and M. N. Ljubmmowa state that 
they have extracted adenosinetriphosphatase of 
muscle. It is precipitated with and has all the pro- 
perties of myosine. Thus the energy -yielding 
reaction in muscle, the hydrolysis of adenosine- 
triphosphate, seems to be associated with the protein 
forming the anisotropic contractile part of the muscle 
fibre. 

In an extensive series of experiments. A. E. Braun- 
stein and R. M. Azarkh have shown that trans- 
amination of d- and lLamino-acids is either not 
effected at all by minced tissue from various malignant 
tiasues or at a much lower degree than it is by normal 
tissues. 

A. E. Axelrod, H. A. Sober, and ©. A. Elvehjem 
have demonstrated a decrease in the d-amino-acid 
oxidase content of liver from rate fed on a diet low 
in both riboflavin and factor W. When the basal 
ration was supplemented with riboflavin alone or a 


factor W concentrate alone, there was some increase 
in the oxidase content of the liver, but the value 
returned to normal only when both riboflavin and 
the factor W concentrate were given. 


Ambisexual action of progesterone has been 
observed by A. Bolliger and A. Carrodus in the 
common Australian opossum. In the female, pro- 
gesterone was found to increase the sige of the 
pouch ; in the male, broadening of the neck of the 
scrotum was observed, followed in immature speci- 
mens by testicular ascent. After prolonged admini- 
stration the penis remained in a state of erection. 


H. 0. Trimble and C. E. Keeler report that over 
“A ert of twenty-five years Dalmatian dogs in- 
iting a large colony have shown differences in 
the eagerness with which they have followed horses 
and have had individual preferences for particular 
positions when running beneath a carmage. These 
differances and preferences appear to have been 
tranamitted to offspring thro several generations 
to an extent which seems to have genetic significance. 
J. W. H. Horry describes a new method of practical 
eelworm control by the use of soluble, organic silver 
compounds. The beat resulta were obtained with 
gilver proteinate. 


Filtrates of throat washings collected from measles 
patients on first appearance of the characteristic rash 
have bean used by G. Rake and M. F. Shaffer to 
infect fertile hens’ eggs. Broth emulsions from such 
infected embryonic tissue have been pesed from egg 
to egg, and even after five such transfers are still 
able to produce measles symptoms in rhesus monkeys. 


Referring to an article in Narurns on the training 
of engineers B. H. Knight endorses, from personal 
experience, the statement made as to the perfunctory 
interest shown by the professional institutions in 
education. For those out of reach of approved 
colleges he recommends the establishment of oorre- 
spondence courses as have been arranged in South 
Africa and Australia. Our contributor, by way of 
comment, directa attention to the way in which the 
approving authority at present deals with cases not 
conforming to the system, and to the need for 4 
more enlightened attatude towards such students as 
are hampered by distance. 


No. 3050, OCT. 14, 1939 


r 


Ancient Metal Objects 


Tus Research Committee of the British Association 
engaged in the analysis of ancient metallic objecta 
and their compgrison with ing ores 
(formerly the Sumerian Committee) prepared a report 
for the Dundee meeting on its work in 1938-38. The 
method of micro-analysis has been mainly employed, 
but recently time and cost have been saved by quan- 
titative determinations by means of the spectrograph. 
Standard alloys of known composition make it 
possible to give actual figures, in place of approxima- 
tions, of an accuracy approaching that of chemical 
analysis. A further twenty-five specimens from Troy 
(Prof. Blegen) have been examined, and a large num- 
ber remains which will be examined spectroscopically. 
Broadly I the specimens from Troy I-IV 
are of copper, mostly with high arsenic, but mcluding 
two bronge, while from Troy VI and VII bronzes 
greatly nderate, and the proportion of arsenic 
is leas, mdicating a different source for the copper. 
Analyses of ores from many of the poesible sources 
of copper are still mg. Fifteen knives and spears 
from Oyprus (J. R. Stewart) included only one 
bronze, which contained several per cent of zinc, as 
did one of the specimens free from tin. Arsenic and 
silver were prominent impurities. Nine objects from 
Tell Duweir were: gold, three; electrum, ane; 
copper, three; and bronze with varying impurities, 
two. Eleven objecte from Hureidha, south Arabia 
(Miss G. Caton-Thom ) were: copper, six; 
bronze, three; iron silver, one each. An axe- 
hammer from Hungary (H. J. E. Peake) was of native 
copper. Two fragmenta of pottery with black glaze 
(Mr. Peake), ane Tell ware from Arpachiyah, 
and the other al’ Ubaid ware from Nineveh, showed 
the pigment in both instances to be magnetic oxide 
of iron. 


Kilrwa Indians of Lower California 


Visrrs on three occasions between 1928 and 1936 
paid by Peveril Meigs, 8rd. to the group of Indians 
in Lower Californias known by variants of the name 
Kilwa in the records of several writers, have added 
to the records of a people of wham m 1929 only 
thirty-six individuals, mostly members of five 
families, were still living (Ibero-Americana, 15; 
1939). The Kiliwa territory covered an area of some 
1,500 sq. miles, with a diversity of natural landscape. 
The principal inhabited part was a semi-arid area 
lying between two great forested plateaux. In the 
southern part of Kiliwa territory is the San Felipe 
Valley, a wide alluvial floored structural basin some 
1,500 ft. above sea-level. The only part occupied 
to-day is the Arroyo Leon Upland, a rough granitic 
upland with an elevation of 3,000 ft. The existence 
of an early population is indicated by rock-carvings or 

troglyphs. The Indians have no legends to explain 

whom they were made. Descent is reckoned 
petrilmeally, and the sibs or lmeages are definitely 
associated in the minds of the people with specific 
geographic localities. A taboo on mentioning names 
of the dead made it difficult to obtain information 
about the ineages. The principal movements of the 
Kilwa consisted of their annual treks to the pifion 
groves and to San Felipe for food. Feuds with 
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neighbouring tribes restricted travel. Certain foods 
were outstanding, at the head of the list being the 

ve, or mescal, plant, cooked by the usual roasting 
pit method of the south-west. Rabbit and deer were 
probably the most important meat animals, and 
were hunted with throwing sticks or bows and arrows. 
Large-scale slaughter took place in oo-operative 
hunting, when the game was soared by bush-fires lit 
by the hunters. 


New Breeding Place of Gannet 


For 80 many centuries the gannet remained 
restricted to a few nesting sites that any fresh 
evidence of the remarkable extension of range now 
taking place is of unusual interest. In July 1939, the 
Rev. J. M. McWilliam and Lord David Stuart saw 
three or four gannets on the Soar Rooks in Luce Bay, 
Wigtownshire; and on a subsequent visit on August 1 
they found a nest containing a young gannet. The 
Boar Rocks are only about & hundred yards in length 
and about fifty feet high, but the south-east end ig 
precipitous, and there the birds could nest in security. 
It is possible, therefore, that the nest of 1989 indi- 
cates the beginning 


The Four-Eyed Bienny 

THR ion that the horizontally divided eye 
of Anablepe is related to the double function of vision 
in air and in water, led O. M. Breder and FE: B. 
Greeser to study the four-eyed blenny, Dialormmus 
fusous (Zoologia, 24, 289; 1939). The specimens 
examined were obtained at Indefatigable Islan 
Galapagos. In outward appearance each eye seems 
to have two pupils, but this is due to the presence of 
a vertical band ig sp eae in the cornea, and the 
internal structure of the eye, with ita single lens, is 
like that of typical flahee. The purpose of the pig- 
ment band is unknown, though it obviously makes 
vision possible only through a fore and an aft opening. 
But since the focus of the eye of a fish is altered by 
back and forward movements of the lens, it is just 
possible that the four-eyed blenny might be able so 
to adjust the lens that the anterior portion was in 
foous for serial vision while the posterior portion 
was in focus for vision in water. This suggestion 
could hold only if the fish was in a vertical position, 
and it has been observed that a habit of the blenny 
is to climb out of steep-sided pools by scaling the 
vertical walls of rock. Clearly a decision about the 
function of this curious eye arrangement must await 
further observation and experiments in an aquarium. 


Adaptation in a Dolphin’s Backbone 


In his very thorough description of the skeleton of 
Prodelphinus graffmani, a species which he himself 
first described in 1934, Einar Ldnnberg directs 
attention to the varying stability of the backbone in 
ita different regions (Ark. Zool., 30, No. 20; 1939). 
From the arrangement of the articulations of the 


è 
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vertebřal elements and the angle of the spinous 
processes it would appear that the anterior three 
fifths of the backbone has ahnost no power of 
bending in & dorsal direction up to the 82nd vertebra. 
From that pomt to the 40th vertebra, in the lumbar 
region, vertical mobility has been gained by modifi- 
cations in the articulations. Then follows a second 
leas movable area, in the proximal part of the 
caudal region, which is succeeded by the terminal 
half of the tail region which is capable of strong 
movements in any direction. The total number of 
vettebres in the specimen examined was 77. 


- 


Blowfly Research in Australia 

Tus sheep blowfly problem 1s well known to be 
one of major importance in Australia. A consider- 
able amount of valuable research has been carried 
out by the staff of the Federal Council for Scientific 
and Industrial Research. These investigations 
come under two maim oategories, namely, the col- 
lection of imformation on these msecta and their 
relation to their environment, and the study of the 
susceptibility of sheep to blowfly strike. An eeen- 
tial requirement for much of this work 18 a large and 
regular supply of blowfly larva. This in turn in- 
volved the development of a simple synthetic medium 
as the food supply for the larve. The Councail’s 
Pamphlet No. 90, 1939, by F. G. Lennox, is entitled 
“The Development of a Synthetic Medium for 
Aseptic Cultivation of Larve of Lucia cuprina”. 
The besal medium contains only yeast and sodium 
chloride, in addition to agar, which is added to give 
a suitable gel consistency. While the larve attain 
their full size on this medium, their growth is more 
rapid on one in which the agar is replaced by fresh 
egg-white. The production of fully grown blowfly 
larvæ on a yeast medium has, it seems, rather upset 
preconceived ideas as to their supposed nutritional 
requirements. The author states that he knows of 
no previous record of the successful rearing of “fleah- 
fly larvæ” in the total absence of animal protein. 


Genetics of Streptocarpus 

-~ W.J. C. Lawrence, R. Scott-Monocrieff and V. O. 
Sturgess (J. Gen., 38, 299—808; 1989) make an 
interesting oomperi between the history, the 
etica and chemistry of plant pigmenta in the genus 
treptocarpus. The acaulescent of species 
differ in morphology and geographical distribution 
from the ceaulescent group. The former group has 
82 chromosomes and the latter group has 30 chromo- 
gomes. All the species contain anthocyanins derived 
from delphmidin, except S. Dunnit which contains 
cyanidin. In 1886 S. Dunn flowered (brick red) 
at Kew and was hybridized with the species of the 
blue and ivory series. From these crosses called 
x kewensis and x Watsoni, new colours combining 
the red of Dunnis with the blue-flowered species were 
obtained. The genetics of garden hybrids agree with 
thia historical account. Gene A is necessary for antho- 
formation and alone gives salmon colour 
(pelargonidin derivatives), RA produces (rose) 
anthocyanins derived from cyanidin while AO gives 
(mauve) anthocyanins derived from delphinidin, 
AD (bine) produces the 3-5 dimonoaide of pelargonidin 
in place of pentoseglyooaide-dimonoside. ARD should 
end does give magenta (peonidin + cyanidin 3-5 
dimonoside). AR is derived from S. Dunn and Ọ 
and D from the remainmg species (for example, 

S. Rewii). 
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Genetics of Blackarm Remstance in Cotton 

Bacterium maloacearum causes serious damage to 
Sakel cotton in the Sudan. R. L. Knight and T. W. 
Clouston (J. Genetics, 38, 183-160; 1989) have 
artificially infected Sakel cotton and hybrids with 
other strains. The authors have clearly shown that 
two factors B, B, control resistance. Sakel cotton 
has the constitution b,b,6,b,. In the authors’ grading 
of twelve classes of susceptibility, different genotypes 
give characteristic and. definite reaulta. B, is dominant 
and confers “10-1” resistance on Sakel cotton, which 
is normally “12”, while B, confers “7” resistance. 
Together B,B, give grade “5”. More resistance is 
given to the variety Uganda B81 by B, and B, than 
to Bakel and it is shown that this is due to a difference 
m modifying factors. 


Peneplanation of South Africa 


IN & very detailed paper on “Some Observations in 
the Phymographical Development of Central and 
Southern Africa” (Trans. Geol. Soc, South Africa, 41 ; 
1938), F. Dixey contends that the erosion of southern 
Africa did not advance steadily from early Jurassic 
until Tertiary times with the production of one great 
peneplain. He believes that the evidence he adduces 
pointe to two main stages each followed by a minor 
stage that was effective only in the softer formations 
and around the coasta. Furthermore, he suggesta 
that in Cretaceous times there was a prolonged 
depression to the extent of several thousand feet, 
and that the uplift of late Tertiary and post Tertiary 
time did little more than restore southern Africa to 
ita early Cretaceous level. He thinks that the 
Cretaceous transgression of the sea was due not to 
depression of the land but to a gradual rise in the 
level af the sea which was possibly due to continental 
drift changing the shapes of the ocean basins. On 
this interpretation, after the great late-Juraamc 
uplift, any continued slow elevation was more than 
counterbalanced by the rise in sea-level that caused 
a flooding of the coastal peneplain and the lower 
courses of the larger rivers. As the rise in sea-level 
waned in early Tertiary times, the continental uplift 
gained a slight lead, with the result that the Eocene 
and uppermost Mesozoic sediments were base levelled. 
with the older rocks. 


Melting of Granodiorite by Andesite 
E. 8. Larsen and G. Switzer describe (Amer. J. Sot., 
August 1989) an obsidian-like rock that has been 
formed from the natural meltang of granodiorite. 
The granodiorite occurs as an inclusion about 50 ft. 
long and 40 ft. wide in a Tertiary volcanic plug of 
andesite near Carlsbad, San Diego County, California. 
The product of melting looks very like a porphyritic 
obsidian. The glass 1s rhyolitic in composition, but 
contains 4°57 per cent of water. The addition of 
water was apparently necessary to bring about the 
fusion. The crystals that remained unmelted are 
about those which normally occur as phenocrysts in 
such as this rhyolitic glass. The 


a 
_ alkali felspar ia completely resorbed, but some quartz, 


remains. Biotite and hornblende, in spite of the high 
water content, have been changed to augite. The 
melting of an igneous rock, supplied with the appro- 
priate mineralizers, should follow the reverse course 
of that of crystallization. The early material to 
become liquid should be the same as the late material 
to ize. The composition of the glass shows 


No. 3650, Oct. 14, 1939 


that this is true for the inclusion a o ae 
The lack of any inversion of quartz to tridymite 
indicates that the tempersture of melting was below 
870° C. 


Helium Ratios of Igneous Rocks 

In an effort to extend the scope of geological age 
measurements based on the accumulation of helium 
in igneous rocks, researches were initiated at the 
Massachusetts Institute of Technology which bave 
revealed serious errors in previously published results. 
Co-operative investigations undertaken by Evans, 
Goodman, Keevil, Lane and Urry (Phys. Rew., May 
15, 1939). show that the radium determinationa on 
which the previous helium time-scale was based are 
incorrect by a factor of more than two. The megni- 
tude of the downward revision of ages varies according 
to the thorium-uranium ratio of the individual 
specimens. The new age determinations have been 
made by two entirely different ee ee eee the wot et 
helium method and the radon-thorium 
The former is independent of radioactive ae 
and ita results are in t with the new measure- 
ments by the radon-thorium-helium method. Pre- 
cision radium standards in the region of 10-'* gram 
have been verified. These researches represent the 
first comparison of helium age-measurements on the 
same by two or more observers. While 
the ages of many individual geological horizons are 
lowered by these new resúlta, the total span of geo- 
logical time remains unreduced. A Pre-Cambrian 
norite from the Stillwater Com gives a helium 
age of 1850 + 300 million years by the alpha-helium 
method and 1800 + 200 million years by the 
radon-thorium-helium method. The reason for the 
remarkable discrepancies between helium ratios and 
lead ratios at lower ages remains unknown. 


Valcano-seismic Activity at Montserrat (1933—1937) 
COMPLEMENTARY to the publications of the 1936 
Royal Society expedition to Montserrat there has now 
appeared a monograph by Frank A. Perret, the well- 
known voleanologist (“The Volcano—Seismic Crisis 
at Montserrat 1933-1987”, Institution of 
Washington Publication, No. 512; 1939). Mont- 
gerrat is known to be ane of a long chain of islands 
of voleanic ori being really a mountain standing 
half drowned in the sea. Each of the mountain 
ee ee ee 
common fissure system to a single parent magma. 
The surface sub-voleanic phenomena in Sin tbs 1933- 
1937 period consisted of abnormal activity in pre- 
existing soufriérea, being chiefly confined to the 
chemical intensity of the exhalations. In addition 
to the usual sulphurous and peasant hydrogen 
emnanations, there a 
sulphide of hy oben the persulphide, 
which caused Mr. Perret considerable trouble and 
necessitated his medical treatment. Perret’s 
hypothesis is that the whole of the geophysical 
phenomens were due to the efforta of the magma to 
re-establish old venta in supposedly extinct vol- 
canoes and that much may be made of a conception 
of a “‘gas-aheeted magma in horizontal subterranean 
fissures” two of which were distinguishable in the 
region. The soufridres of Montserrat are considered 
as having been caused mainly by the penetration of 
meteoric water to a subterrain of sulphided lime- 
stone that had been reheated intensively by uprising 
magma. A time chart showing soufriére activity, 
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earth activity, and: the possible “lunisolar 
influences” has been drawn up. We are pleased to 
note the mention by Mr. Perret that the scientific 
work initiated on the island is being continued by 
local effort: 


Cosmic Rays at High Altitude i 
T. H. Johnson and J. G. Barry (Phys. Rev., 56, 219 ; 

1939) have investigated the distribution in ‘direction 
of the cosmic rays near the top of the atmosphere. 
The apparatus was carried by small balloons and 
radio signals were transmitted corresponding to the 
passage of a single ray through a system of counter 
tubes at an angle of 30° to the horizon. As 
the balloons rotated slowly about the vertical, the 
aximuth was signalled to the ground station by an 
arrangement including a photocell on which the sun’s 
rays fell. The experiments were made in equatorial 
latitudes. It is well known that the cosmic rays at 
sea-level show an asymmetry between east and west 
directions which at the equator amounts to several 
per cent. This asymmetry is ascribed to the hard 
component of the rays, and shows that the primary 
particles responsible for the hard rays are deflected in 
the earth’s magnetic fleld and possess predominantly 
positive charges. No was observed at the 
top of the atmosphere, so it appears that the incoming 
particles which give rise to the ‘soft’ radiation pre- 
dominant at altitude have itive and negative 
charges in numbers. It follows that these ‘soft’ 
particles, which are presumably electrons and pogi- 
trons, cannot be the primaries for the ‘hard’ comic 
rays at sea-level, and ae authors suggest that these _ 


primaries are probebly protons. 


Solar-Terrestrial Relationships 


Tan fifth of the International Commission for 
the Study of Solar-Terrestrial Relationships (Firenze : 
Barbera) contains summaries relating to 
the present state of knowledge in this direction and 
to the resulta of recent collective and individual 
research. The subject matter falls under seven 
general headings: (1) researches in 
magnetiam ; (2) solar phenomena; (3) propagation 
of wireless waves and phenomena of the ionosphere ; 
(4) polar auroras ; (5) the earth’s upper atmosphere ; 
(6) cosmic radiation ; (7) meteorological phenomena. 
A number of contributions deal with the various 
aspects of the recently relationship existing 
between bright eruptions in the sun’s chromosphere 
and sudden disturbances in the ionosphere (iono- 
spheric irruptions) which are especially evident in 
the D-layer at a height of 100 km. It is pointed 
out that the study of the effecta of bright solar 
eruptions on the ionosphere does not rt the 
ultra-violet theory of magnetic storms. vances in 
geomagnetiam have been made, but the precise 
location of the electric curren to which 
io storms can be attributed cannot yet be 
inferred with certainty from observations of the 
magnetic changes at ground-level. Among the 
summarized resulta of investigations between solar 
and meteorological phenomena (1936-88) is stated 
the conclusion that no clear case has yet been ahown 
for a close and persistent correlation between the 
variations of the levels of the great lakes and the 
sunspot cycle. Hitherto, the apparent correlation 
found between these phenomens has been considered 
one of the most promising in solar-meteorological 
relationships. 
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TRANS-ATLANTIC AIR SERVICES* 


HE problem of trans-Atlantic flight has been 

viewed so often from a false angle aa “so much 
nonsense has been talked and written” about it, that 
the technical aspects of the case were seldom ap- 
preciated. _ 

With regard to the merita of the alternative routes, 
it must be remembered that the one offering the 
shortest stages, that is, technically the easiest, is not 
the most suitable commercially, as it would not be 
operable in winter. Also it is necessary to remember 
that bases in Canada for Empire air communications, 
and in the United States for the traffic between New 
York and Europe, must be used even though they 
do not lend themselves for the most suitable sub- 
division of the flight into . Further, the oon- 
ditions at these and the ends of route may 
impose a limitation upon the choice of type of 
machine, landplane or seaplane, that again may not 
be technically the most suitable for the flight itself. 
The route with the shortest stages, the most econo- 
mical to operate, would be Southampton—Hortea 
(Azores)}-Botwood~Montreal or New York, but this 
is difficult because of lack of landing facilities at the 
Azores. The difficulties on each of the alternative 
routes suggest that the ultimate ann will have to be 
a direct flight from England (at present Southampton) 
to New York or Montreal. This presenta many 
formidable technical difficulties to the aircraft 
designer, particularly with regard to strong winds 
and icing conditions during the winter. What would 
appear to be the easiest solution, by dividing the 
flight into stages of most suitable length by floatmg 
islands or seadromes, is considered to be mpractic- 
able. 

With regard to the nature of the services provided, 
Major Mayo is of opinion that, owing to the short 
duration of the , there is no need to offer 
comfort comparahle with a modern liner. A fast and 
frequent service of comparatively amall aircraft 
would ap to be ideal. It should be possible to 
attain a daily overnight mail service between London 
and Montreal or New York. The difference between 


the conveyance of passengers and mail is very real, 


necessary 
comfort demands about 500 lb. weight. Mail, with a 
limit of half an ounce per letter, would give an 
eka of 20,000 letters, which would occupy 
much less or ati Therefore a mail plane, being small, 
can be b quantities to operate at high speed 
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and high frequency, while the passenger machine 
must be larger, slower, and leas frequent. 

The tame to be taken for the journey is affected by 
the prevailing wind of an average forty miles an 
hour against the west-going croming, but the gain in 
time in travelling west is in favour of it. Surprisingly, 
the latter more than balances the former. The 
se sais transport conditions, to avoid bunchmg up 
of machines at one end, and the consequent un- 
economical return of some of them, would be equal 
scheduled times for either way of croasing; but this 
would occur at a cruising speed of 156 miles an hour, 
which ha or Mayo suggests is much too low for other 
cae the problem. He considers a speed of 800 

an hour to be practicable, which would allow 

a letter im New York at 5 p.m. to be delivered 

in London at 12.80 p.m. the next day, and one 

posted m London at 8 p.m. to be in New York by 

8 a.m. the following morning. The slower passenger 

machines could have a speed of 200 miles an hour, 

ing the time of the average journey 21-3 hours, 

a not unreasonable figure for a passenger to endure 

physically, and a considerable gain on any other 
forms of pipe nls 

The speed of the aircraft is governed, among other 
things, by the wing loading, and while the maximum 
for this type of craft is about 33 Ib. per sq. foot at 
present, the author considers that a figure of 50 lb. 
should be possible with present-day refinements in 
design. Forecasts point to the i machine to this 
specification being a land plane of 60,000—70,000 Ib. 
total weight. It iB not considered to be any further 
risk to fly a land plane over water, aa even the largest 
flying boat would not keep afloat for any considerable 
time in average Atlantic conditions in the event of a 
forced landing. The greatest difficulty with high 
wing loading is that of ‘taking off’ with maximum 
load, and Major Mayo than discusses the methods of 
dealing with this problem. There are three of these 
in use to-day, catapulting, refuelling in the air after 
taking off more lightly loaded, and a composite 
aircraft in which the long-distance craft is in effect 

into the air on the top of another one and 
ange eee igh o ia that at which it could 
have left the ground with safety. He considers that 
the latter method is the most promising. 
here flying, so far as can 
can be increased by about 
1,000 feet of altitude. Meteoro- 
logists estimate t the prevailing westerly winds 
over the Atlantio Increase ab about 2 miles an hour 
per 1,000 feet of altitude, so that for the east to 
weet croesing stratosphere flying would actually 
reduce the net speed. 


PUBLIC HEALTH IN GREAT BRITAIN 


HE twentieth annual report of the Ministry of 
Health dealing with the year 1938—39, published 
on September 14*, covers the whole range of the 


Ministry’s work, including finance, public health, 
public assistance, housing, national health insurance, 


* Omd. 6080. H.M. Statlomery Office. Sw. not. 


pensions, and—for the first time—certain aspects of 
civil defence. A report on the Welsh Board of 
Health is inaluded. 

In presenting his report, the Minister of Health, 
Mr. Walter Elliot, remarks that in spite of the strain 
of the present emergency, it has been pomible to 
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maintain and develop the normal work of the Ministry, 
and that the main indexes of in health and 
public welfare during 1988 show no faltering in the 


upward 
_ Compared with the previous year, the standardized 


This is the lowest figure on record, and compares 
with a rate of about 12 twenty years ago. Infantile 
mortality fell by five pointa from the 1087 figure to 
a new low record of 58 1,000 live births. That 
most regrettable form of death, maternal mortality, 
fell for the first time below 3 (2-97) per 1,000 total 
births. The alight upward trend in the birth-rate, 
which first became t after the low record of 
14-4 in 1988, carried the figure for 1938 to 15-1 per 
1,000 population, though the latter figure is still 
below that of every year before 1988. Deaths from 
tuberculosis, numbering 26,176, were actually fewer 
by 2,858 than in 1937, the biggest fall in one year 
since 1984. The anti-tuberculosia service of local 
authorities, together. with better general hygiene and 
housing, sanitary environment and protection of the 
milk supply, appear to be exerting & continuous and 
i effect in the reduction of this disease. 
On the other hand, cancer mortality still gives 
cause for iety, for the total number of deaths 
attributable to cancer in 1938 is estimated pro- 
visionally at 68,600 as compared with 66,991 in the 
previous year. Cancer deaths, in fact, have been 
steadily increasing in every year, from 27,487 in 
1901 to the t time. Cancer is, however, @ 
disease to which young persons are leas susceptible 
than the middle-aged or old, and it is common 
knowledge that the young are becoming propor- 
tionately less numerous in the population, and the 
iporease in cancer mortality in recent years may, 
therefore, be more than real. A disturbing 
factor is that investigations pursued by the Ministry 
show that, in spite of recent developments in cancer 
treatment, a large proportion of sufferers who could 
benefit from treatment, if it were given sufficiently 
early, either do not receive treatment at all, or 
receive it under unsatisfactory conditions or at 90 
late a stage in the disease that cure, or even tem- 
porary relief, ia impracticable. There is, moreover, a 
deficiency of accommodation at hoepitels possessing 
facilities for all forms of treatment. It is 
to be hoped that a new Cancer Act, passed in March 
last, may remedy this unfortunate ition. 
Of the infectious diseases, the number of notifled 
cases of the enteric fevers decreased from 2,149 in 
1937 to 1,322 in 1938, and the deaths from 206 to 
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168, the lowest ever recorded, except for 1934. 
Notifled cases of pneumonia were considerably less 
than in the previous year, but an exceptionally SER 
number of cases of acute poliomyelitis (infan 

paralysis) occurred, namely, 1,489 compared with 768 
in 1987, and still fewer in the previous three years. 
There were 65,000 notifications of diphtheria, 4,000 
more than in 1937, though the deaths (nearly 8,000) 
remained practically the same. An efficient method 
of artificial immunization for the tion of 
diphtheria is now available, by means of which this 
disease has been almost stam out in certain 
American and Canadian cities. It is regrettable that 
immunixation is not more widely ised. in Great 


the land, especially by the younger generation”. 
Other developments recorded during the year 
include the passing of the Food and Drugs Act, 
which brings together for the first time the statute 
law relating to the purity and soundness of food and 
drugs, and the receipt of 652,899 initial applications 
for admission to the new pensions scheme for ‘black- 
coated’ workers. 
For the first time, a chapter on civil defence 1s 
included. This contains two sections, one on evacua- 
tion, providing for the movement of some 3,000,000 
people in an emergency, which has been successfully 
carried out since the report went to press, and another 
on the Medical Services for the treatment 
of air raid casualties, which will ide 290,000 
emergency beds in England and Wales. 


PROGRESS IN SEISMOLOGY 


HAT the study of earth 
in Great Britain the year 
September 1988-Septeamber 1989 is indicated in the 
of the Committee for Seismological Investiga- 
tions to the British Association meeting at Dundee, 
which for the first time since 1912 is without the 
name of Sir Frank Dyson. His death has been a 
severe lo to the committee, as his wise counsel waa 
always greatly appreciated by his colleagues. 
This forty-fourth report of the committee has 
been edited by the chairman, Dr. F. J. W. Whipple, 
who states that another Milne-Shaw seismograph has 


recently been made for the British Association a 
sent, ther with a high- ision clock, on loan 
cp racy Seager ere EERE 
to replace the old Mime instrument was brought to 
the notice of the British Association by the newly 
formed Seismological Investigations Oommittee of 
the Australian and New Zealand Association for the 
Advancement of Science; and brings the number 
-of such instruments owned by the British Association 
up to seven. 

The records from the Suva station are particularly 
important for the study of deep-focus earthquakes, 
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since these are frequent in the region to the south- 
east of Fiji. In the new Suva instrument and other 
ee bs of recent date, Mr. J. J. 

W o an Improvement by having the agate 
dope cureunitied by light alomini am paras on Wit 
the seismograph is not jerked out of action by severe 
local shocks. 

Dr. A. E. M. Geddes has been making observations 
with the Milne-Shaw instrumenta at Aberdeen, using 
the method developed by Dr. A. W. Lee at Kew, to 
see whether the free motion of the seismograph was 
m accordance with the mathematical theory of 
dumped periodic motion, and to find whether or not 
the period could be determined by removing the 
damping magnets. He found that the agreement 
with the theory was very satisfactory, but that an 
increase of the order of 10°! sec. in the iod 
may have been due to damping. Dr. 

that this may have been on account of 
the boom of the pendulum being somewhat para- 
magnetic. 

The Jagger shock recorder built for the Association 
at Bristol under the supervision of Dr. ©. F. Powell” 
has been installed at Dunira, Comrie, Perthshire, in 
@ croquet house, through the of Mr. W. G. 
Macbeth. Its position is lat. 56° 23° 19” N,, long. 
4° 2’ 41” W., three miles north northwest of the 
Highland boundary fault. The pendulum oscillates 
in a vertical plane orientated N. 76° E., is adjusted 
to a period of nearly a second, and is damped by 
means of a metal fin dipping into an oil betb. It is 
intended to record only local shocks; the records are 
obtained on amoked diske, which are every 
twenty-four hours. An anonymous donor has offered to 
provide for some years an honorarium to the keeper, 
and this has been accepted by the oom- 
mittee. Durmg the year the chief local shocks 
recorded at Comrie have been October 15, and 
November 12, 1938, January 23, May 26, 31, and 
June 11, 1989. None of these was recorded by 
other seismographa in Great Britain or felt by 
people. They may be supposed to have been due to 
movements at the fault. British tremors 
probably due to subsidences have been reported to 
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Dr. Dollar as having occurred at Brierly, Yorkshire, 
on November 12, 1938, and at Porth, Glamorgan- 
shire, on December 18, 1988. From October 1939 
Dr. Dollar will be pleased to recetve observations of 
British earthquakes at the Geology Department, 
University of Glasgow. 

At Oxford the work of the International Seismo- 
logical Summary has continued, and through the 

of the American Museum of Natural History 

in New York, two Mollweide projection mape centred 
on 160° longitude have been prepared, one for d 
focus e teenies Gad the othan tor al on nreno 
in the I.8.8. during the years 1913-1983. Copies of 
these maps were sent to Washington for the meeting of 
the International Union of Geodesy and Geophysics 
held last month, and it is noteworthy that at 
this meeting a seismological committee under the 
chairmanship of Dr. 8. W. Visser was to discuss 
technical details concerning the I.8.8., including the 
possible use of geocentric co-ordinates instead of 
geographic co-ordinates. Dr. H. Jeffreys, who has 
been appointed a member of this international com- 
mittee, has been active recently in computation, 
chiefly from the data of deep-focus earthquakes, of 
the travel times of various phases of earthquake 
waves, including those refi and refracted at the 
oore. For this latter purpose the radius of the outer 
core had to be evaluated from the available data, 
and this is now estimated to be 3478 + 4 km. Dr. 
R. Stoneley has continued his study of Rayleigh 
waves and Love waves, and now believes that signi- 
floant differences in the relative frequency of these 
in different earthquakes imply differences in the 
types of initial movement at the fooi. One of the 
pioneers of British seismology was the late Dr. John 
Milne, who wrote the book ‘Earthquakes and other 
Earth Movements’. As a result of the progress 
made, often as the result of work initiated by Mine 
himself, Dr. A. W. Lee has practically had to rewrite 
this book though keeping to the form devised by 
Milne. The revised book has been published during 
the year under the title ‘ es and other 
Earth Movements” by J. Mine and A. W. Lee (see 
Naronm, 143, 872; 1939). 


THE ETHYL-THIOGLUCOSIDES AND A NEW 
MONOACETONEGLUCOSE 


Bri Gronemeier and. 
.» May 1939) bave 


N at I 
I glo iethylmercaptal, 
Schultz (Bor. deutsch. chem. 
obtained an ethyl-thioglucoside with very 
different from those of the a- and -forms described 
by Schneider and Sepp (Ber., 1916 and 1918). It is 
now maintamed that the new strongly dextro- 
rotatory campound and the Imvo-rotatory so-called 
8-form both possess the pyranose ring structure, 
whilst the dextro-rotatory a-form must be a furano- 
side. Convincing proof of the structure of this 
furanoside is obtamed from experiments with acetone 
derivatives m which the 5.6 positions must be 
occupied by the tso-propylidene group. By oon- 
densation of glucose disthyhmercaptan with acetone 
in presence of a finely powdered preparation of copper 
sulphate from which just half the normal water of 
crystallization had been removed, 5.6-monoiso- 
propylidene mercaptal was prepared, from which, 


with tbe aid of mercuric chloride and cadmium 
carbonate, 5-6-acetonethioghncoside was formed. 
Any doubt as to the positions occupied by the 
isopropylidene group is removed by the elimmation 
in one stage of the two meroaptan groups of the 
mercaptal with formation of a hitherto unknown 
5.6-monoacetoneglucose, which reacts with more 
acetone to give the well-known 1.2.5.6-diacetone 
derivative. Thus Schneider and Sepp’s a-compound 
must be a furanoside and the new monocacetone- 
cose a glucofuranose, since the possibility of 
orming a pyranoese ring is definitely excluded. 
An caged. BPepetiatae occurs between this gluco- 
and {T's reagent. The colour is restored 
slowly but clearly within a few mimutes and fades 
again after long standing. This is explamed by the 
tendency of the furanose to revert first to the 
aldehydic open-chain structure and later, after 
fliion of the acetone group in the presence of acid, 
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to the more stable pyranose ring. The f-pyranose 
structure of Schneider and Sepp’s fB-compound 
is inferred from its synthesis from acetobrom- 
gincose by interchange of halogen for the mercaptan 
group. 

No definite proof of the structure of the new 
ethylthioglucoside is given, but ita stability to acid 
leads the authors to infer that it must be the corre- 
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It was by oon- 
gincose-diethy tal with glucose in 
acid solution and was i by conversion to its 
tetracetate, which was isolated in a pure state and 
hydrolysed by baryta to the a-thioglucosepyranoaide. 
A remarkable property ia ite hi 


sponding a-pyranoaide. 


high specific rotation, 
-+268°8°, which is about 100° higher than the value 
calculated from Hudson's rule. 


ELECTRICAL EQUIPMENT OF BUILDINGS ` 


new (eleventh) edition of the regulations of 

the Institution of Electrical Engineers for the 

wiring of buildings was published in June (London : 

Spon. Cloth ls. 6d. net; paper cover ls. Also 
from the Institution of Electrical Engineers). 

Theee regulations enumerate the main requirements 


paren Oa considered necessary for ensurmg 
i ry results, including safety from fire and 
shock, in connexion with the distribution of electrical 
energy in and about all types of dwelling houses, 
business premises, public buildings and factories, 
whether the electric supply is derived from an 
external source or from private generating plant. 
With a public supply they are only applicable to the 
consumer's gide of the consumer's terminals. In no 
circumstances are they applicable to telephone 
circuits other than radio circuits; and they only 
apply to radio circuits where such circuits are con- 
nected directly or indirectly to a publio or private 
supply system. Primarily the regulations are intended 
to apply to low-voltage installations, but the cases 
of electrode water heaters, luminous discharge tubes 
and electric signe are mentioned. They are not 
intended to take the place of a detailed specification 


or to instruct untrained persons. Whenever applic- 
able they are supplementary to statutory regulations, 
such as those issued by the Electricity Commis- 
sioners and by the Home Office, and they mclude also 
the requirements for theatres and for safety in mines. 

Various methods of carrying out the electrical 
equipment of buildings are considered and in order 
to guard against the risk of fire and shook the 
method selected must be suitable for the voltage, 
the atmospheric conditions, the size of the installation 
and the type of building. There is no intention of 

i ing invention or of excluding other materials 
and methods which may be approved in the future. 

The Committee of the Wiring Rules is fully repre- 
sentative of all those connected with the industry. 
It has representatives from the Association of Oon- 
sulting Engineers, the B.E.A.M.A., the Cable Makers 
Association, the Fire Offices Committee, the Home 
Office, the Electrical Contractors Association and 
others. The Committee holds meetings periodically 
and all difficulties are fully discussed and reported on. 
The revision has been carried out very thoroughly, 
but contractors whose work has hitherto been of the 
highest quality will not be affected. 


REINFORCED CONCRETE COLUMNS 


ER the usual applications of column theory 

the theoretical for loads at failure are 
dependent on the elasticity of the-material of which 
the column is made, and it is assumed in this theory 
that the material is both homogeneous and isotropic. 
In the case of reinforced concrete this assumption 
cannot be made, so that the applicability of the usual 
theories is not justifiable without experimental 
evidence of the actual failmg loads. In particular, 
the effect of inelastic deformations of the concrete 
requires to be investigated. 

An investigation, undertaken to determme the 
strength of long columns in short-perlod loading testa 
to destruction for cases where the initial eccentricity 
of loading is eo small as to be capable of being 
regarded as ‘accidental’ in practice, has been carried 
out at the Buildmg Research Station, Garston, in 
co-operation with the Remforved Concrete Associa- 
tion and under the supervision of Dr. W. H. Glanville. 
A report has been published by the t of 
Scientific Research by the issue of a Buildmg Research 
Technical (No. 24. H.M. Stationery Office. 
8d. net), which is the seventh in a series of Studies in 
Remforced Concrete. 


Even for well-defined initial conditions of loading, 
it is impossible to carry out a rigorous mathematical 
analysis of the streas distribution which, by reason 
of the effects of creep, must be in some way a function 
of the time the material is under load. The experi- 
ments have shown, however, that a simple approxi- 
mate analysis can be used to estimate the strength 
of long columns under the conditions specified. The 
paper opens by showing how an expression may be 
derived for the value of the ratio of the applied load 
to the short column load in terms of the Euler load, 
the short column load and a coefficient proportional 
to the alenderness ratio. ‘The ahort-period tests to 
destruction are analysed and cited to show this 
formula to be satisfactory for particular values of 
this coefficient. 

The teats were made on oolumna 6 in. square in 
section, but in some cases, where high values of the 
slendernees ratio were required, a 3-m. square section 
was used. The columns and the ta for 
testing are illustrated by photographs and the test 
resulta are set out in tables and diagrams in which 
are shown also comparisons between the theoretical 


and the practical figures. 


ea 
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SCIENCE NEWS A CENTURY AGO 
Sir William Jardine’s ‘British Salmonidæ” 
“A WORK of considerable, and ii some of 
national ” said the Athena@um of ber 
19, 1889, j tion, and one 
Jardine on the 


& series of plates, illustrating the different species, 
p E by ‘an. octavo volume of descriptive 
letter-preæs. . . . Though the work was nammally 
restricted. to Sootland, because the numerous lochs, 
rivers and mountain streams in that-country offered 
the greatest facility for extended obeervation, ib would 
of neoceasity have included almost all the British 
species, . . . Now our readers will hear, as we did, 
with surprise, that no ing the scientific 
interest which must attach to such a work---notwith- 
standing the direct pecuniary interest, which many 

ae and even its legis- 
lace , for we have had at least half a 
dozen. ir ar committees of i Inquiry appointed by 
Parliament or the Government—the work is likely to 
be abandoned for want of patronage—even though 
Sir William Jardme has consented to proceed with it 
if but sixty subscribers could be obtained, sufficient 
only to secure him sgainst direct pecuniary loss. 
Surely with so many noblemen and tlemmen. 
Interested in the ions to be resolved such & 
work—so many tific Institutions, so many 
Societies profewwediy devoted to Inquiries in Natural 
History, scattered over the three ki this 
announcement will be sufficient to ensure ites 
completion.” 

author of this work, which ultimately epar 

SBalmonids’’, 


who was in on February 22, 1800, 
and died on November 21, 1874, im the Isle of Wight. 
Entering the University of Edinburgh at the age of 
seventeen, he attended the lectures of Prof. Jameson 
and devoted. himself to natural history and anatomy. 
ee 
estates Dumfriesshire. With Prideaux Selby 
(1788-1867) Sir Stamford Raffles (1781-1826) and 
others he lished ‘“Tilnstrations of Ornithology” 
end at bis home, Jardine’s Hall, Dumfriesshire, formed 
one of the largest collection of birds in the country. 
His other writings included the “Memoirs of Hugh 
Strickland’ and an edition of White’s ‘Natural 
History of Selborne”, and for seven years he was 
out aint-editer of the Edinburgh Philosophical Journal. 

pth he was appointed commissioner on salmon 


The Royal Navy and Screw Propulsion 

On October 16, 1889, an experimental trip was 
made in the Thames with the 8.5, Archimedes fitted 
E the 
trial being a by Captain Sir William Symonds, 
the Surveyor 


Joseph Miller, Ope 


and others. In the followmg spring 

was tried against H.M.S.V. ae ee el 
veesel employed on crogs-channel mail service, and it 
was the succeas of the Archimedes which led to the 
introduction of the screw propeller mto the Navy. 
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PLANNED INTERNATIONAL ECONOMICS 


HE high position of the annual reporta of the 
Director of the International Labour Office 
among current reviews of the industrial and 
economic condition of the world has bean earned 
only in part by the large resources of knowledge 
upon which they can draw. It is equally due to 
their wide outlook, measured but unequivocal 
judgment and their Incid estimate of tendencies 
and conditions, free from excessive detail of the 
work of the organization. These are largely due to 
personal qualities, and it is indeed a high tribute 


to Mr. J. E. Winant that his first annual report so ° 


admirably maintains the high standard set by his 
predeceasors*. The fact that this report was pub- 
lished befare the outbreak of war in no way leasens 
ita present value. 

Under the title “The World of Industry and 
Labour 1939”, Mr. Wimant reviews in succession 
the economic setting, the conditions of work and 
the standards of life. He emphasizes the way in 
which research and discussions on business cycle 
policy have led to general agreement that, whatever 
the initial cause of a business decline, active steps 
can be taken to prevent the secondary effects 
which used inevitably to follow it, and that this 
can be achieved by maintaming consumers’ 
demand and by well-prepared public investment to 
replace rapidly any deolme in private investment. 
This new attitude is conspicuous in the United 
States, and economic policy in Great Britain has 
shown similar features. While, however, the 
recession of 1937-38 presented mainly a problem 
of getting unemployed people back to work, the 
eneral concentration on problems of national 
defence has given a new turn to the economic 
ja Workd bof apr ent Sor Labour 1980. International Labour 


Report of the Director. (Geneva: International Labour 
Offices, fe). 


situation. In this situation the urgency of meeting 
essential needs of national defence tends to cut 
into the standards of living, which it is the 
work of the International Labour Organisation to 
endeavour to raise. 

To minimize such an effect it is first desirable to 
increase armament production so far as posaible 
by utiizmg unemployed resources, so as not to 
disturb ordinary peace-time activities more than 
necessary. Secondly, when it is necessary to 
restrict other types of activity or production, care 
should be taken to confine such restriction to the 
minimum and to those fields which least jeopardize 
present and future standards of living. While 
both public spending designed as a recovery 
measure and expenditure on armaments cause an 
initial increase in activity, the latter must be 
accompanied by measures to prevent expansion 
of consumption and a rise in standards of living. 

These threata to established standards and the 
growing pressure on resources accentuate the 
importance of international economic co-operation. 
The rising standard of living in modern fimes has 
been made possible by the expansion of markets 
and the world-wide exchange of raw materials, 
finished products and capital investment. The 
hope of further progress resta on the continuance 
of this process. 

The main problem is always to organise world 
economy in a way that will utilize fully the 
capacities of mankind in the produotion of the 
goods and services needed to raise the standard of 
life. Mr. Wimant’s survey of conditions of work 
indicates how true this is of internal economy also. 
Political conditions have been the main factor 
determining the check on the movement for 
shorter hours and the hesitation in giving effect to 
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the application of the principle of the forty-hour 
week adopted by the Conference in 1935. This 
remains, however, a permanent problem of social 
and economic policy, and the realization of shorter 
working hours is one of the great additional 
benefita that will be assured when nations will 
agree to a just and lasting peace. 

There are, however, directions in which progress 
has been made. The development and extension 
of social Insurance and the widespread attention 
being given to problems of nutrition, whether 
from the scientific side or in Government efforts 
to raise the level of nutrition by means of educa- 


tion and publicity, are noteworthy examples. 


Housing also is a matter in which the State is 
taking a more active part. 

What is of special interest in Mr. Winant’s 
survey is the way in which he indicates the extent 
to which solutions of these problems were being 
attempted in many countries, and frequently by 
very similar methods, however different the 
objectives or main character of policy. This is 
scarcely less striking than the equally emphatic 
conclusion that success in this matter of improving 
standards of health and labour and living oon- 
ditions can only be imperfectly achieved except 
through co-operation between the nations. 

This report is, however, of further interest for 
the admirable review of the twenty years’ work 
which has now been completed by the Inter- 
national Labour Office. This record of develop- 
ment, as well as of achievement is a welcome 
reminder of the value of international co-operation. 
The continuous constructive effort by which the 
International Labour Conference has developed 
ite technique is at least as impressive as the record 
of ita achievement in establishing an international 
labour code and in assisting the organization and 
co-ordination of social policy on which the im- 
provement in living and working conditions 
depends. The work of the Conference on Migration 
for Settlement and of the International Public 
Works Committee are striking illustrations of the 
latter tendency in the last two years. 

Besides this, the International Labour Office 
has functioned as an international clearing-house 
of information on labour and social questions. All 
these activities are based on its research work, and 
this possesses two special advantages. In its 
research work the International Labour Office 
must of necessity use the method of international 
comparison. The comparative method is to the 
student of social science what the laboratory is to 
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the physicist. The Office cannot make experiments, 
but it is able to study the same phenomena in 
many different countries and thus eliminate what 
is accidental in the experience of any particular 
country and emphasize those things which are 
fundamental to all. Further, the International 
Labour Office is well placed for bridging the gulf 
between theory and action by bringing the con- 
clusions reached directly before those capable of 
acting upon them. 

Such research work, coupled with the broad 
view and tripartite character of the International 
Labour Office which naturally follow from ita 
constitution, have already assisted it, in such 
fields as economic depression and unemployment, 
or in that of industrial diseases, like silicosis, or 
the standardization of labour statistics and 
improvement of their comparability, to guide 
world opinion towards more effective methods. 

The extent to which the International Labour 
Office has succeeded in the last twenty years in 
furthering steady social progress is at least 
reason for not losing confidence or hope. The 
full contribution of the Office to affective 
international collaboration is not to be measured 
only by such activities. In approaching labour 
and social problems, we are forced to face the 
economic consequence of war and peace, whether 
in relation to trade conflict or war economy. When 
the present war comes to an end, the countries of 
the world will have to face the tremendous prob- 
lems of readjustment to a peace-time economy. 
Economic re-employment problems will demand 
urgent solution. Some means of absorbing workers 
thrown out of employment by the slowing down 
of armament production will have to be devised. 

In facing such difficulties the International 
Labour Office already posseases resources of 
immense value, but if it is to render the greatest 
possible service its energies must be directed now 
to the problems that lie ahead. The research work 
required must be oommenoed in this period of 
tension and uncertainties if we are to ensure that 
the mistakes of the past are not to be repéated. 
It is on this fact as well as on the proved value 
of the Organisation that Mr. Winant bases his 
appeal for financial support and for the resources 
which will enable it to function effectively. The 
extent to which the services of scientific workers 
are being enlisted at the present time should not 
lead them to overlook their responsibilities for par- 
ticipation in the constructive work of thinking out 
and planning the implications of a real peace. 
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THE SCIENTIFIC STUDY OF SOCIETY 


The Study of Society 
Methods and Problems. Edited by F. C. Bartlett, 
M. Ginsberg, Ę, J. Lindgren and R. H. Thouless. 
Pp. xii+498. (London: Kegan Paul and Co., 
Ltd., 1938.) 10s. 6d. net. 


SE CE the autumn of 1935, a competent group 

of British peychologiste, anthropologists and 
sociologista, ultimately twenty-three in number, 
has been meeting twice yearly in discussion. This 
unique, invaluable book, comprising nineteen 
chapters written by seventeen members of the 
‘group, is the outcome of their deliberations. Each 
chapter, we are told in the preface, “was first 
-written by the group member whose name appears 
at ita head. It waa then duplicated and sent to 
all the other group members, so that it could be 
criticized and discussed at the next meeting of 
the group. . . . The criticism has been free and 
often drastic, but mainly constructive. Every 
member of the group has played a part in this 
discussion, and the volume is thus, in a literal 
sense, & co-operative product.” 

The purpoes of the book, the preface explains, 
is to offer guidance to would-be investigators of 
social problems who “ask ‘What shall we do ?’ 
and ‘How shall we do it?’ .. .” The preface 
further states that “the idea which inspired. the 
preparation of the present book” was to issue for 
the benefit of prospective workers in the field of 
complex societies a companion volume to the well- 
known “Notes and Queries on Anthropology”, 
first published in 1874, the aim of which was “to 
promote accurate anthropological observation on 
the part of travellers and to enable those who are 
not anthropologists themselves to supply the 
information which is wanted for the scientific 
study of anthropology at home”. 

Prof. F. C. Bartlett, in his important, but 
admittedly difficult, chapter on “Suggestions for 
Research in Social Psychology”, addressed mainly 
to the laboratory psychologist, has no doubt as to 
the value of the contributions which the untrained 
worker can make to the subject (p. 25); and this 
view is supported, although with less enthusiasm, 
by Dr. R. H. Thouless (pp. 126, 127) in his carefully 
written contribution, “Scientific Method and the 
Use of Statistics”. Prof. Bartlett lightens the last 
three pages of his article by devoting them to the 
amateur investigator, giving him eight useful 
hinte and cautions, and eight promising themes of 
research. But in the rest of the book, save in Dr. 
Nadel’s contribution, ‘“The Interview Technique in 
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Social Anthropology”, which makes several re- 
ferences to “Notes and Queries in Anthropology”, 
the practical interests and limitations of the 
untrained worker are largely ignored. 

The nineteen chapters of this book are written 
with a quite unusual degree and uniformity of 
ability. They vary widely in length from the seven 
pages of Mr. E. Farmer’s too meagre article on 
“The Study of Social Groupe in Industry” to the 
fifty-two pages of Dr. E. J. Lindgren’s article on 
‘The Collection and Analysis of Folk-lore”, which, 
like Prof. M. Ginsberg’s deeply philosophical and 
learned chapter on “The Problems and Methods 
of Sociology’, would rank as a ‘classic’ had it 
appeared in an encyclopedia, but is only to be 
grasped thoroughly by an advanced student of 
the subject. Leas excusable is the surprising 
latitude which has been allowed to each member 
of the group in the mode of treatment of his 
subject. Stricter and single leadership of the group 
would have resulted in greater formal homogeneity 
and in a closer adherence to the three cardinal 
objects of the book: description of methods, 
summary of results already achieved, and mention 
of the outstanding problems at present most 
deserving of attack. 

The failure of certain contributors to falfil these 
objects is due to different, and sometimes excus- 
able, causes. For example, Prof. T. H. Pear’s 
chapter on “Some Problems and Topica of Con- 
temporary Social Psychology’ oovera faf too 
many topics: it is necessarily diffuse and super- 
ficial and appears at first sight popular and at 
times even trivial, but a second reading reveals 
considerable thoughtfulness in ita preparation. 
On the other hand, the very subject of Dr. J. T. 
MacCurdy’s interesting, though provocative, chap- 
ter on “The Relation of Psychopathology to Social 
Psychology” precludes much reference to past 
results and future problems. Again, Dr. Audrey 
Richards’s contribution, “The Development of 
Field Work Methods in Social Anthropology”, 
which is a veritable mine of information, thought- 
fully and practically presented, and containing 
more than a hundred and twenty references, deals, 
as perhaps its title justifies, only with methods, 
not with results ; and in her chapter on ‘Modern 
Trends in Child Psychology’, Dr. Mary Collins 
makes virtually no attempt to indicate to the 
future investigator what are the moet pressing 
problems that demand study. Indeed, this is 
scarcely to be expected after the impression, 
produced on her by her survey, “of a somewhat 
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disordered array of experimental and test results, 
statistics and minute observations. It is often 
difficult to understand with what aim a particular 
investigation has been undertaken, or what 
importance should be assigned to the conclusions 
which are claimed to be established”? (p. 85). 
„Perhaps the most stimulating chapter for the 
quite untrained worker is that contributed by Miss 
Clement Brown on “The Methods of Social Case 
Workers”, obviously the product of mature and 
wide experience and of unusual wisdom; while 
for the general reader Mr. A. Rodger’s succinct 
but exoellent chapter on “The Work of the 
Vocational Adviser” could not be bettered. 

So many excellent articlee—some of them 
(especially those by Prof. Bartlett, Prof. Ginsberg, 
Dr. Lindgren and Dr. Richards) brilliant—deserve 
to have been presented in a more attractive format, on 
pages with ampler margins and leas crowded with 
type. This might, in the reviewer’s opinion, have been 
achieved by the omission of the subjects of certain 
chapters, for example, those on intelligence testa, 
attitude tests, rating scales and the use of statistics, 
which are scarcely suitable for such a volume as 
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this or have already been at least as adequately 
treated elsewhere. Dr. C. J. C. Earl’s contribution, 
“Some Methods of Assessing Temperament and 
Personality”, written from the clinical point of 
view, & last-moment substitute for an article by 
Dr. R. B. Cattell who, owing to his departure for 
the United States, was unable to preserve his 
membership of the group, seems also scarcely 
suitable ; and Dr. O. A. Oeser’s contribution, dis- 
appointing in the scanty information it provides 
of the Dundee Survey of which he was in charge, 
might have been more briefly inoluded in Mr. 
A. F. Wells’s chapter on “‘Sogial Surveys”. 

“The first aim,” claims the preface, ‘which the 
group has set itself is achieved.” This is un- 
deniably true. Nowhere will the reader find so 
complete, so reliable, so illuminating and so 
aritical an account of the methods of psychology, 
anthropology and sociology applied to the study 
of the problems of complex—and primitive— 
societies. Only by the wise use of such methods 
can man come to a final understanding of the 
social factors that determine harmony and conflict 
between groups and nations. 


COMMERCIAL DEVELOPMENT OF AFRICA 


Capital Investment in Africa 

Its Course and Effects. By Prof. 8. Herbert 
Frankel. (Issued by the Committee of the African 
Research Survey under the auspices of the Royal 
Institute of International Affairs.) Pp. xvi-+ 487. 
(London, New York.and Toronto: Oxford 
University Press, 1938.) 10s. 6d. net. 


Lord Hailey was formulating the plans 
for the African Research Survey, Prof. 8. H. 
Frankel was asked to prepare a memorandum on 
the course of capital investment in Africa. At the 
time, he doubted whether it would be possible to 
gather sufficient information m the time available, 
but eventually he undertook the task. Soon the 
study outgrew its modest origin and has conse- 
quently been published as a separate volume. The 
work is very fully documented and has more than 
a hundred detailed tables as well as a number of 
graphs, but the innumerable footnotes make the 
book a difficult one to read, more especially as 
many of the footnotes form really an essential part 
of the text. 

For oenturies Africa south of the Sahara 
played but little part in world economy. Africans 
had little to offer and as little to demand from 
traders, and hence came the slave trade—a trade 
which automatically destroys all others. Even the 


temperate lands of South Africa were regarded 
only as important In guarding the routes to India. 
The change came with the discovery of minerals 
in South Africa, and in a single generation 
European powers established sovereignty over 
most of Africa (that is, Africa south of the Sahara, 
to which the whole work refers). So late as 1878 
only a quarter of the continent was occupied by 
Europeans ; now it is the whole, with the exéeption 
of Liberia. Prof. Frankel dismisses in a page and 
& half the natural factors which retarded the ‘open - 
ing up’ of Africa, so that the scientific worker must 
regard his study as complementary to the main 
work, Lord Hailey’s “An African Survey”, and 
not as complete in itself. Yet such an economic 
study confirms conclusions based on other grounds. 

The task of developing tropical Africa proved 
beyond the resources of the chartered oompanies 
—even though patriotic investors continued to find 
money without any return for half a generation— 
with the result that half of the £1,222,000,000 
inveated in Africa has been invested by Govern- 
ments or public authorities. Even in the temperate 
south, the story is one of constant struggle in a 
land of outposta—until diamonds and then gold 
brought the economic revolution to South Africa. 
The value of diamonds produced in the Union has 
exceeded £320,000,000; £80,000,000 has been 
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paid in dividends and from 1911 until 1937 alone 
the Union Government received nearly £33,000,000 
in taxation from the industry. That the Govern- 
ment revenue fluctuated from more than £4} 
millions in 1929 to leas than £150,000 in 1916 or 
£350,000 in 1934 presents another side of the 
picture. Despite the very successful development 
of the world’s greatest gold fleld, it is estimated 
that the net returns on capital in Rand invest- 
mente is only 4-1 per cent. 

In recent years, as British investments in foreign 
countries have decreased, the proportion devoted 
to African issues has increased to about a quarter 
of the total foreign issues made in London. In 
this connexion Tables 46-48 are particularly 
interesting. No less than 77 per cent of the total 
_ capital invested in Africa is in British territories 
' (with 85 per cent of the total trade). The Union 
of South Africa has received 48 per cent of the 
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total capital and has 55 per oent of the total trade 
(1935). In the general position, there has been 
extraordinarily little change in the last thirty 
years Bo far as the relativo position of British and 
French territories are concerned, but from 1907 
until 1935 the share in the trade of the Union 
decreased from 61 to 55 per cent, whilst East 
Africa increased from 6-3 to 9-7 per cent. Those 
countries which show the smallest return, as 
expressed by value of foreign trade, in proportion 
to the capital which has been mvested, include 
Tanganyika, South-West Africa, Angola, Mozam- 
bique, the Congo and the Cameroons. The best 
figures are shown by West Africa (Gambia, Sierra 
Leone, Gold Coast, and the French Territories). 
These facts give much food for thought, and 
indeed the whole work is a remarkable commentary 
on what is known of natural conditions and 
Tegouroos. L. D. 8. 


PATHOLOGICAL PROBLEMS OF FRUIT AND HOPS 


Diseases of Fruit and Hops 

By Dr. H. Wormald. (Agricultural and Horti- 
cultural Handbooks). Pp. 290 +-40 plates. (London : 
Crosby Lockwood and Son, Ltd., 1939). 178. 6d. 


net. 


AS advance in the most important science 

of plant pathology is soon common know- 
ledge to scientific workers through the medium 
of scientific papers, but there still remains the 
necessity of passing on such knowledge to the 
grower, Authentic and reliable information of this 
kind must always be of interest and value, but good 
books appear all too seldom, and in the volume 
here reviewed it is stated that none has been 
printed on this particular subject aince 1920. 

It is therefore pleasant to weloome this account 
of the “Diseases of Fruit and Hope”, written by 
Dr. Wormald, who has been plant pathologist 
at the East Malling Fruit Research Station for 
many years. It is a companion volume to one 
written some two years ago on insect pesta of the 
same crops by Dr. Massee of the same research 
station. 

There are fifteen chapters, the first three bemg 
devoted to approaching the subject in a general 
way before dealing with the specific diseases. 
Chapter i opens by discussing the factors which 
influence the growth of plants for good or ill and 
go determine whether they will be healthy or 
otherwise, quite apart from the question of attack 
by disease Then follows a description 
of the types of disease that may occur, bacterial, 


fungal, or virus, and particular streas is laid on 
that class of disorder resulting from unfavourable 
environmental conditions, the so-called ‘functional’ 
diseases which hitherto have been somewhat 
neglected by investigators. General principles for 
avoiding such troubles are given in some detail. 
Chapter ii deals with the making and the appli- 
cation of fungicidal sprays, with advice on suitable 
machines for this work. Chapter iii is taken up 
with descriptions of about a dozen outstanding 
diseases, each affecting many kinds of fruit trees, 
although each is again mentioned under its various 
hosta. 

In the next eleven chapters we find a score of 
fruit plants and the hop plant dealt with either 
singly or in groups of similar types of fruits. The 
arrangement is to group the diseases at the begin- 
ning of the chapter, and then for each host in 
turn to describe the symptoms of the various 
diseases which may appear on ita organs, taken 
in the order root, stem, leaf and fruit. The intention 
is to help growers to recognize the symptoms 
easily and thus identify the cause of the trouble. 
After each symptomatio description, suitable 
remedial measures are briefly discussed and in 
each case a limited number of references to further 
literature is supplied. 

The last Chapter (xv) contains descriptions of 
several important fruit diseases which have not 
yet been recorded in Great Britain, some of which 
are so destructive that it is unnecessary to 
emphasize the value of such information to 
growers. The end of the book contains three 
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indexes, one of popular names,.one of acientific 
names, and one of authors. 

The book is up to date and the author has 
discussed control measures in a practical and 
simple manner that will be appreciated by growers. 
The descriptions of symptoms are good on the whole, 
though the grower may not find these so readable. 
The author in his preface expresses the hope that 
the book will be of some interest to students, but 
in our view these should be catered for m a separ- 
ate book. It is unlikely that the average grower 
will appreciate descriptions of microscopic spores 
or their measurements in microns. We feel that 
much space occupied by technical detail could 
have been used to better purpose. In any event, 
the drawings of microscopic objects on pp. 57, 
58, 188, 245 and 266, give no indication of the 
magnification and might be most misleading. 
An excellent feature is the provision of forty 
plates containing no fewer than 130 photographs, 
but in the case of several diseases the text 
contains no reference to the appropriate 
plates. 


NATURE 


Oct. 21, 1939, vor 144 


There are some outetanding omissions. For 
example, silver leaf disease is fully dealt with but 
there is no mention of the very common and extern- 
ally similar appearance known as ‘false’ silver leaf 
which may call for very different treatment. Again, 
when discussing the serious virus disease known as 
‘yellow edge’ of strawberries, little mention is 
made of those so-called ‘carrier’ varieties, which, 
though mfected, show no obvious symptoms for 
a considerable time ; yet it must be important for 
growers to be made aware of the danger of trusting 
such plants near stocks which may be rapidly 
destroyed by the virus. In dealing with glasshouse 
fruit plants there is much more that could have 
been included, but perhaps this is not of very 
great importance in a book prooipaiy conoerned 
with hardy fruite. 

Despite these criticisma, the book should be a ` 
very valuable asset to fruit-growers. The diseases 
have been dealt with in a clear and able fashion 
by one of the foremost authorities on pathological 
problems connected with hardy fruit production. 

D. E. Gruman. 


ANTHOLOGIA ANTHROPOLOGICA 


(xr) The Native Races of Australasia 
Inoluding Australia, New Zealand, Oceanis, New 
Guinea and Indonesia. A Copious Selection of 
Passages for the Study of Social Anthropology 
from the Manuscript Notebooks of Sir James 
George Frazer. Arranged and edited from the 
MSS. -by Robert Angus Downie. (Anthologia 
Anthropologica.) Pp. vii+- 890. (London : Peroy 
Lund, Humphries and Co., Ltd., 1939.) 36s. net. 
(a) The Native Races of Asia and Europe 
A Copious Selection of Passages for the Study of 
Social Anthropology from the Manuscript Note- 
books of Sir James George Frazer. Arranged and 
edited from the MSS. by Robert Angus Downie. 
(Anthologia Anthropologica.) Pp. vii+ 400. 
(London: Percy Lund, Humphries and Co., Ltd., 
1939.) 35s. net. 


(1) IX the second volume of extracts from Sir 

James Frazer’s notebooks, the prinatple of 
selection remains unchanged. In the main, 
material which has been used as evidence in his 
works has been omitted ; and preference has been 
given to early or obscure sources, which would 
be outside any but an almost exhaustive knowledge 
of the literature. Henoe it has been possible to 
give due recognition to the careful observation 
which has been made by Dutch travellers and 
officials of the natives of Holland’s possessions in 
Indonesia. In these extracts from early travels, 


or from records appearing in periodicals and 
publications difficult of access to English readers, 
much material will be found of the greatest value 
to the student for the less familiar peoples of 
Sumatra, Java, Celebes and others of the more 
remote islands of Indonesia. 

Although the records of the natives of the 
geographical regions covered by this volume—for 
example, Australia, New Zeeland, Melanesia and 
in a lesser degree Polynesia—are among those 
most familiar in ethnographical literature, it will 
nevertheless be found that Mr. Downie’s editing 
has made a most successful gleaning from the leas 
well-known fields; but most welcome among his 
citations are the extracts from manuscript sources 
communicated direct to Sir James by their authors. 
Among theae, two in particular require mention— 
one a note on the existence of totemism in Fiji by 
the late W. H. R. Rivers, which is an instructive 
example of his care in inquiry and his cogent 
method in ethnographical argument; and the 
second some observations by the late A. W. 
Howitt on the natives of south-east Australia, 
which are drawn from an unpublished work by 
that distinguished Australian anthropologist, and 
of which Sir James promises early publication. 

(2) In this volume of extracta, it will be found 
that though ‘The Golden Bough”, the “Folklore of 
the Old Testament”, and other of Sir James’s works 
have drawn liberally on the sources, the store is 
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still far from depleted, and much has remained 


for inclusion here of interest and of value for the 
student of magic, ritual and belief. Especially 
interesting are the extracts from the records of 
early Catholic missionaries, whether they deal 
‘with Tibet, Indo-China, or the Chinese Empire. 
Among the Tibetan, Chinese and Japanese extracta, 
especially valuable are those which include some 
of W. W. Rockhill’s ‘less accessible notes; while 
the records of the Korean and Siberian peoples 
might well serve as a starting point for a study of 
‘possession’ and shamanism. The extracta from 
John Richardson’s travels in Persia, which deal 
with a little-known side of Persian traditional 
belief, the angelic associations of the months, are 
of noteworthy interest for the study of the develop- 
ments of magical thought th the East. 
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It was, perhaps, inevitable that the European 
material should scarcely lend itself to the trest- 
ment, which has proved so favourable in dealing 
with the records of more primitive peoples. The 
literature is both too familiar and too extensive. 
Hence these extracts, by contrast, must seem 
scrappy. Nevertheless, there is muoh of interest 
and value, among the more notable being early 
accounts of the northern form of witchcraft in 
Lapland and Socandimavis, with the southern 
European vampires and witches in contrast, and 
of the survivals in Central Europe of the worship 
of pagan deities. 

The work of editing these extractes has been carried 
out by Mr. Downie once more with meticulous care, 
and he has enhanoed their utility by a series of 
illustrative maps and a comprehensive index. 


ARTIFICIAL RADIOACTIVITY — 


(1) Atomes, radioactivité, transmutations 

Par Maurice de Broglie. (Bibliothèque de Philo- 
sophie scientifique.) Pp. 270. (Paris: Ernest 
Flammarion, 1939.) 22 francs. 

(2) Künstliche Radioaktivität und ihre kern- 
physikalischen Grundlagen 

Von Prof. Dr. W. Hanle. Pp. viii+114+7 plates. 
(Jena: Gustav Fischer, 1939.) 12 gold marks. 


(3) Künstliche Radioaktivität : Experimentelle 
Ergebnisse 

Von Dr. Kurt Diebner und Dr. Eberhard Grass- 
mann. Pp. xi+87. (Leipxig: 8. Hirzel, 1939.) 
12 gold marks. 


ay [HE first of these books represents one of 

the most pleasing acoounts of the present 
position of nuclear physics that the reviewer has 
read. It gives a most up-to-date description of 
the neutron and ita properties, of natural and 
artificial radioactivity and of the new chemistry 
of the nucleus, couched in very clear and. 
eminently suitable for the general reader. At the 
same time, all important features of modern work 
m these branches of physics are covered in an 
extraordinarily complete manner. The work can 
confidently be recommended to all students, par- 
ticularly those who wish to improve their know- 
ledge of French. 

(2) The second book is also meant for the 
general reader, but it is rather more restricted in 
ite range of subject-matter. It gives a brief intro- 
duction to the fundamental conceptions of the 
structure of the atom, a description of the elemen- 


tary particles of modern physics and their role in 
nuclear structure, and a short but very beautifully 
illustrated acoount of the experimental methods 
used in experiments on nuclear transformations. 
It is a sad reflection that in recent years Germany 
has taken sgo little part in the development of these 
methods.“ The book also describes in some detail 
the various types of nuclear changes and the 
methods of producing artificial radioactivity, a 
special section being devoted to y-radiation. It 
concludes with a few remarks on possible applica- 
tions of the resulta of nuclear physics experiments 
to chemistry, biology, medicine and technology, 
and contains a striking series of coloured graphs 
illustrative of the transformations of natural and 
artificial radioactive elements. 

(8) The third book is really a very valuable 
set of physical tables. In it are set forth the data 
on artificial radioactivity published up to Sep- 
tember 1938. There is no attempt at desoribi 
the methods of experiment or of analysing the 
results in a critical manner. The work is Intended 
a8 @ reference book for the research worker and 
the teacher who wishes to know whether a par- 
ticular nuclear reaction has been studied, and so 
on. A list of nearly 350 references is given, and 
in addition to a full analysis of the separate 
nuclear reactions for each element under such 
headings as artificial radioactivity produced by 
a-rays, artificial radioactivity produced by protons, 
eto., the data is also set forth in tabular form. A 
very large coloured diagram or graph of the stable 
and radioactive isotopes is inaluded. 

L. F. Barus. 
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ENGINEERING BIOGRAPHY 


Great Engineers 

By Prof. C..Matechoss. Translated by Dr. H. 
Stafford Hatfield. Pp. xi+881. (London: 
Bell and Sons, Ltd., 1989.) 12s. 6d. net. 


a this entertaining volume of biographical 

studies of some forty mechanical engineers, 
mainly German and British, the last notice is of 
Oskar von Miller (1855-1934) who on his seventieth 
birthday, May 7, 1925, had the satisfaction of 
witnessing the opening of the “German Museum of 
Masterpieces of Science and Technology”, other- 
wise known as the Deutsches Museum or the 
Munich Science Museum. As a young man Miller 
had visited Woodcroft’s Patent Office Museum at 
South Kensington, and the Conservatoire des Arta 
et Metiéra in Paris, and had been impressed with 
the thought that no such museum existed in 
Germany. After a successful career as an engineer 
his thoughts again turned to the question of a 
technical museum for his native land, and m 1903 
he was able to found a society for the promotion 
of such an institution. To this object he devoted 
his time and energy unstintingly and with great 
success. Germany now has a museum worthy of 
her own great contributions to industrial enter- 
prise, and representive of pen progress 
throughout the world. 

In the task of famihariring Gerrian studenta 
with the work of the great pioneers Dr. Matechoas, 
the author of this volume of biographies, has played 
a part second only to that of von Miller, whose 
efforta he furthered in every possible way. As 
editor of the publications of the Verein deutscher 
Ingenieure, then as director of the society, as 
the author of historical works and as a lecturer 
he has become known in both hemispheres as an 
authority on engineering history. This latest 
work from his pen, therefore, is no ordinary com- 
pilation, but a series of studies by one familiar 
with every aspect of the subject. It is a volume 
which should be read by every engineering student. 
The men recalled came from all sorta of homes, began 
life under various conditions, but they one and 
all by the exercise of their talents made notable con- 
tributions to knowledge. But, says Dr. Matechoss, 
“the great deeds of great men are not bound up 
with their lifetime. They take ever-growing effect 
in course of time, far beyond the earthly existence 
of the individual’. It is, however, only history 
which can give us a measure by which ẹ just 
estimate of great achievements can be made. 

The book is arranged in three sections. First 
there is a brief review of the great engineers of 


antiquity. This is too short to be of much value 
and the subject probablý did not appeal much to 
the author. 

In the second part is a most admirable chapter 
on the German gunsmiths and others on Guten- 
berg, Leonardo de Vinci, Agricola and Otto von 
Guericke. It is probable no British writer would 
have included Gutenberg or Otto von Guericke in 
a volume on “great engineers’. The choioe, how- 
ever, can be justified, for as Dr. Matachoss says, 
“perhaps no technical advance in any field has 
had so great an effect in promoting development in 
all other fields of human labour as the invention 
of printing’. Looked at im this light, printing 
falls within Tredgold’s famous definition. Otto 
von Guericke, it is true, was more of an experi- 
mentalist than an engineer, but he carried out his 
experiments in the manner of an engineer and 
paved the way for engineering developments. 
Historians of physical science may be interested 
to learn that Guericke’s experiments with the 
hemispheres were not made before the Reichstag 
in Regensburg, in front of the Emperor and the 
German princes, but at Magdeburg and at a later 
date than that usually given. 

The third and longest section of the book begins 
with Watt and the pioneers of the steam engine, 
and the last five studies are of Parsons, Edison, 
Westinghouse, Carl von Linde and Oskar von 
Miller. Among the other British engmeers dealt 
with are Trevithick, the Stephensons, Maudslay, 
Nasmyth, Bessemer, and Sydney Gilchrist Thomas. 
America is represented by Fulton and by 
Eriogson, who though born in Sweden passed the 
greater part of his life in the United States. As 
might be expected, the studies of German pioneers 
are particularly good, and those on Holtzhausen, 
Dinnendahl and Reichenbach contain much inform- 
ation not known generally. But the careers of 
Alfred Krupp, Werner von Siemens, Otto, Langen, 
Daimler, Maybach and Diesel, and of Carl von 
Linde are all equally mteresting. One could have 
wished that Dr. Matechoss had spread his net 4 
little wider and had inaluded one or two sketches 
of the engineera and inventors of a country which 
can boast of Seguin, Montgolfier, Fourneyron, 
Bourdon, Schneider, Giffard, Hirn, Clapeyron, 
Ratesu and many others. We are altogether too 
unfamiliar with the history of engineering in 
France. 

The book is well printed, the portraits are 
excellant and there is a good bibliography. There 
are one or two slipe in the text. George Stephenson 
is stated to be buried near Chester, instead of 
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Chesterfield, and Robert Stephenson is said to be 
buried next to Watt m Westminster Abbey. Watt 
is buried at Handsworth, and Robert Stephenson 
was laid next to Telford, in the Abbey, at his own 
request. The statement about Ericeson’s Robert F. 
Stockton should be altered to show that she did 
not cross the Atlantic by steam. 
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On the whole, many engineers will think that 
Dr. Matachosa has given us the best volume of 
engineering biographies so far published. He is 
naturally proud of the pioneering work of his 
countrymen, but he says “we are indebted to 
other nations as much as they are mdebted 
to ug”. 


BIRDS OF BRITAIN 


The Handbook of British Birds 

Vol. 3. (Hawks to Duoks.) By H. F. Witherby 
(Editor), Rev. F. C. R. Jourdain, Norman F. 
Ticehurst and Bernard W. Tucker. Pp. x+ 388+ 
plates 61-92. (London: H. F. and G. Witherby, 
Ltd., 1939.) 25s. net. 


HE third volume of this exhaustive work has 
just made its appearance, and is not inferior 
to ita two successors in ita high standard. The value 
of this volume is heightened by a number of 
admirable coloured sketches of geese by Peter 
Scott, his pictures of grey lags and of barnacle 
geese being particularly fine. Credit is also due 
to the producers of the book for having brought 
out so well the fine points of these aketches, always 
liable to be lost in reproduction. Mr. J. C. Harri- 
son’s delicate and masterly delineation of birds 
also finds a place in this volume. His plates (81 
and 82) showing the adult males and females of 
British ducks in flight are delightful. No bird 
artist can excel Mr. Harrison in bringing to the 
mind the sense of movement in birds. His pintail 
and long-tailed ducks in flight are particularly 
attractive and he has caught the wise expression 
in the eye of the tufted duck—an expression 
which I often noticed in the tufted duck of 
Fallodon-full-winged birds which had been tamed 
so completely by Lord Grey that they were entirely 
without fear. 

The birds which are written of in this volume 
are, among raptores, the falcons, golden eagle and 
sea eagle, buzzards, harriers, osprey and kite. It 
is gratifying to know that the kite, which is still 
confined to strictly protected areas in Wales, has 
increased from five birds in 1905 to fifteen birds 
in 1938. Of these fifteen kites, twelve were paired 
and three young were reared. Of the osprey we 
have no such cheering news. The two ancestral 
nesting haunte of this fine bird were on Loch an 
Kilein on Strathspey, where the last eggs were 
laid in 1899, and Looh Arkaig in Lochaber, where 
the eyrie,on the oak tree on the island was last 
occupied in the year 1902. But there is some 
evidence that two eggs were laid and one young 


bird reared in a nest in the same district at a 
considerably later date than 1902, and even 
during the present year (1939) there are reports 
of ospreys being seen in the Highlands. 

Geese and swans, herons and bitterns, find a 
place in this volume, and no fewer than 160 pages 
are devoted to the British ducks. Here is to be 
found an interesting map showing the nesting 
haunts of the eider around the British coasts. It 
is curious that this fine duck should be numerous 
at the southern fringe of its range ; that it should 
nest plentifully on the Farne Islands—where it 
is known as St. Cuthbert’s Duck and, it is said, 
owe ite remarkable tameness to the work of St. 
Cuthbert—and on Coquet Island, and yet should 
be unknown as a nesting species south of that isle 
off the Northumbrian coast. 

In the notes on the golden eagle—pp. 39 and 
40—-there are one or two mis-statementa which 
may perhaps be corrected in a later edition. It is 
said that the golden eagle “formerly bred on sea- 
cliffs, but is now confined to moorland”. » This 
statement should be amended, for there are at the 
present day several golden eagles’ eyries on ses- 
cliffs in Sootland. Then, again, we are told that 
the eyrie ‘In a few cases” is in trees, but in the 
Central Highlands a tree is & more usual nesting 
place than a oliff. The eyrie is a bulky structure, 
and during the summer of 1939 I saw an eyrie in 
an old pine, and estimated the depth of this eyrie 
as no less than fifteen feet: the nest must have 
been of very great age. To the statement that “in 
the west bracken is a much-favoured nesting 
material” I would say that in the many eagles’ 
eyries I have examined I have never onoe found 
any trace of bracken. It is stated in the notes 
that fresh eggs are found usually about April 1- 
10, but in my experience the eggs are found 
during March 20-31, and any date later than this 
is unusual 

To the statement that both golden eagles provide 
food for the eaglets I would say that my wife and I 
have watched at hides at a number of eyries, and 
although our watching hours must have numbered 
many hundred, we never saw the female eagle 
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bring in food. The hunting was done entirely by 
the male, but the female fed the young, and 
cleaned up the eyrie by carrying away any old 
carcasses of prey. 


It is stated that the young eagles remain with 
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their parenta until winter, but I would say rather 
that the month of October is the time they usually 
separate ; they may then often be seen perched 
on some tree or on some rock, and permit of a 
comparatively near approach. 8. G. 


MATHEMATICS OF THE ARMAMENTS RACE 


Generalized Foreign Politics 

A Study m Group Psychology. By Dr. Lewis 
F. Richardson. (British Journal of Psychology, 
Monograph Supplements, 23.) Pp. viii+91. (Cam- 
bridge : At the University Preas, 1939.) 88. 6d. net. 


T application of mathematics to group 
phenomena such as those of the kinetio 
theory of gases and statistical mechanics has long 
been socepted by physicists. The extension of 
such methods to biology, economics, and. psycho- 
logy is also widely acoepted. Dr. L. F. Richardson, 
who is well known for his work in physics and 
meteorology, but who also holds a degree in 
psychology, makes the daring attempt to deal 
mathematically with foreign politics, particularly 
with the growth of armamenta and the motives 


which produce this growth. The author’s method: 


is to take a verbal argument of a leading states- 
man and replace it by differential equations. Thus, 
Sir Edward Grey said: “The increase of arma- 
ments that is intended in each nation to produce 
. . . & sense of security, does not produce these 
effects. On the contrary, it produces a conscious- 
ness ef the strength of other nations and a sense 
of fear.” This statement js replaced by a pair of 
differential equations, the meaning of which is 
certainly not exactly the same as that of the 
original statement. The differential equations 
really assert that for two nations, the rate of 
increase of expenditure on armaments by either is 
directly proportional to the total expenditure on 
armaments by the other. This variation of Grey’s 
words is adopted because it is easy to deal with 
mathematically. However, it is immediately cor- 
rected by adding other terms, with a negative 
sign, to represent the restraining influence due to 
the burden of expense and fatigue, an influence 
not mentioned by Grey. The next step is to take 
account of an objection by Mr. Amery: “It was 
. in those insoluble conflicts of ambition and 
not in the armaments themselves that the cause 
of the War lay.” An additional positive constant 
term is added to each equation to represent the 
extra rate of growth of the armament burden due 
to national grievances or ambitions. 
Having set up the differential equations, it 
remains to solve them, and then to give the 


political interpretation of the solution. The exact 
solution offers no difficulty to mathematicians or 
mathematical physicists, as the equations are of a 
well-known type. Curiously enough, somewhat 
similar equations occur in a paper on “The Ignition 
of Explosive Gases”. To meet the needs of those 
without much knowledge of mathematics, Dr., 
Richardson gives also a aimple graphical treatment, 
which is similar to Marshall’s diagram for the 
economics of international trade. In both the 
mathematical and the graphical treatment, the 
most important part of the work is to find out in 
what oonditions the solutions become infinite. An 
infinite cost of armaments is interpreted as denoting 
war, though it might have seemed more natural to 
have taken it as bankruptey. The final conclusions 
are difficult to state accurately in concise form, 
but they are roughly that there is a 
tendency for peace to be unstable. This instability 
oan be reduced by removing grievances, decreasing 
threats, and increasing international trade and 
other forms of co-operation. It is emphasized that 
increase of armaments, though undertaken as a 
measure of defence, tends to lead to war. 
Opinions will differ as to the validity of this 
reasoning. Some may think that the author bas 
made the first rough approximations in a new 
branch of science, which oan be polished and 
corrected later. The mathematician, who knows 
that a amall change in a differential equation can 
sometimes produce a large change in the solution, 
may be distrustful of the way in whioh the funda- 
mental equations were obtained. Students of 
human affairs will assert,.perhape too hastily, that 
foreign politics cannot possibly be treated mathe- 
matically. However, the subtitle of the mono- 
graph is “A Study in Group Psychology’, and poes- 
sibly the method may be valid so far as the effects 
are entirely due to the group mind, to which a 
kind of statistical mechanics may be expected to 
apply. The author gives a numerical test of his 
theory for the years 1900-14, and it seems to 
accord closely with the facta for that period. One 
great defect is that the theory does not include the 
effect of ‘Intelligent aggression planned by a 
leader as moves in a game of ohessa”. Unfortunately, 
this is the aspect of the question which is of vital 
interest to millions to-day. H. T. H. Prageto. 
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FILM REACTIONS AS A NEW APPROACH TO BIOLOGY" 


By Pror. Ertc K. Rmear, M.B.E. F.R.S, 
UNIVERSITY, CAMBRIDGE 


WARDS the end of the last century the 

biologist and physiologist were agreed that 
the biological entity was the whole living unit. 
This century has seen an attack on biological 
problems by the physical and organic chemist. 
The study of the living unit has been dropped, and 
in ite place we find investigations on specialized 
processes such as oxidation and reduction or 
catalytic reactions. It is an unfortunate fact, as 
the late Sir William Hardy clearly pointed out, 
that in this method of approach the mechaniam of 
the co-ordination or the integration of the activities 
of an assemblage of cells must remain insoluble. 
It is this very point which I think deserves some 
consideration. We must conclude that the mechan- 
iam. of integration is at any rate dependent on & 
pre-existing organization of at least the major 
operative portions of the assemblage of cells. This 
raises a number of important problems such as: 
what types of organization are to be found in living 
material ; how far control over chemical reactions 
can be effected by modifloation of the type or 
extent of such organization ; and again how far 
different types of organization oan modify such 
important factors as the chemical or physical state 
of a material or chemical equilibria m reacting 
systems; and lastly, what new properties or 
reactions make their appearance as a direct result 
of organization. 

Whilst it has bean frequently stated that one of 
the chief characteristics of living matter is that it 
contains & relatively large proportion of matter in 
what we designate the coloidal state, a closer 
analysis indicates that in fact the colloidal proper- 
ties of living matter are due to the fact that an 
exceptionally large fraction both of material and of 
energy is present in films, membranes, fibres, fine 
capillaries and the like. It thus seems pertinent 
to inquire s little into the properties of surfaces 
of separation between bulk phases or of matter in 
the boundary state. These surfaces of separation 
can be considered as a new phase—the interphase 
—and for our discussion we must examine this 
phase and find in what respect it differs from the 
enclosing bulk phases. 

While we must pay attention to the statio 
properties such as composition, form and orienta- 
ion, we must not forget that it is the dynamio 
wroperties of ingress and egrees, of flow and 


* From the preskientzal addrees to Beotion B (Chemistry) of the Bntiah 
Assoctation, delivered at Dundes on Auguss g 


chemical action in and with the two-dimensional 
contents of the phase, “that we are partioularly 
interested in, but any mtegrating features of the 
former are of great importance if it oan be shown 
that they produce effects in the dynamics of the 
system which are not to be found in non-structural 
liquid or vaporous phases. 

We already know that the composition of the 
interphase differs from that of either of the bulk 
phases in contact with it, and the general principles 
governing relationship between its composition and 
ita three-dimensional partners were clearly enumer- 
ated by Willard Gibbs and Sir J. J. Thomson. 
Equally important are the considerations of Sir 
William Hardy and Irving Langmuir, who showed 
that in many cases when dealing with an interphase ` 
we were actually examining a monolayer—s hypo- 
thesis suggested by Lord Rayleigh. Finally, we 
know the molecules contained in the monolayer 
are orientated with respect to one another and to 
the plane of the interphase. 

We have referred to the fact that molecules in 
a monolayer are orientated relative to one another 
and to the substrate and that this orientation can 
be altered by extension or compression. If the 
molecules in the monolayer undergo reaction with 
a reactant dissolved in the substrate, the rate of 
reaction may be modified by the charge in* mole- 
cular orientation of the former. This is equivalent ~ 
to a control of the steric factor and determining the 
path of approach of a reacting molecules or ion to 
the reactive portion of the other reactant. In this 
way both the reaction velocity and the height of 
the energy barrier or apparent energy of activation 
may be altered. 

In the following table is given an example of 
such a variation in reaction effected by change in 
compression of a monolayer. 


Ee ON ee HOROLATARE DT 0-001 Tee OKEY KLAOR SIAII 
SKAKS TAXON AY $0° sawp pH 7-2. 


No. of lecithin Half-iife in 
per sq. amn., x 10+ 
14 0°5 
127 4 
= 17 32 
2-11 90 


It is interesting to observe that these film 
reactions can be carried out with minute concen- 
trations of strongly adsorbed reactanta. Thus in 
the case of the attack of lecithin by snake venom 
to form lysolecithin, a half-life of about one hour 
is obtained with a concentration of venom as low 


694 


as 25x 10-* per cant. When cobra venom is 
examined by this method, it is found that only in 
extreme dilutions does any reaction ocour. This 
inhibition at higher concentrations is due to 
proteins present in the cobra venom which are 
abeorbed in preference to the enzyme by the 
lecithin monolayer. Egg albumin, although not 
so effective when added to black tiger venom, will 
produce a similar result. In addition to lecithinase 
present in snake venoms, other enzymes have been 
studied, and among them orystalline trypsin and 
aryatalline pepsin, which rapidly digest monolayers 
of caseinogen, the former at pH 8 and the latter at 
pH 2. When the purified and crystallme enzyme 
preparations are employed, these enzyme actions 
on the protein monolayers behave exactly as in 
bulk phase, although the protein has undergone a 
process akin to denaturation. With unpurified 
proteolytic ferments, on the other hand, fatty acid 
protein complexes are invariably present which 
give rise to other phenomena. 


In the reactions which we have discussed, the- 


chemical processes involved do not differ from those 
which would occur in similar systems in the disor- 
ganized state and the only effecta of molecular 
organization into orientated, monolayers are noted 
in the alterations produced in accessibility of the 
groups as revealed by the rapidity of the reactions 
and in the apparent energies of activation. 

A further consequence of molecular orientation 
at interphases is found in those cases where radia- 
tion incident on the surface produces photochemical 
action after absorption of quanta by chromophoric 
groups in the monolayer. Tf, as is the case in ring 
compounds, the extinction ooefficiente are different 
along the three molecular or group axes, the photo- 
chemical reaction rate can be varied by alteration 
of the orientation by compression. Thus the rate 
of photochemical hydrolytic fission followed by 
oxidation in protein monolayers at those points 
along the chain where the chromophoric groups 
are situate can be varied within wide limite by 
simple expansion or contraction. 

There are several proceases in which an altera- 
tion in the properties of an interphase bring about 
a number of varied biological processes of great 
importance. I may mention the phenomena of 
lysis, agglutination, sensitization and the lethal 
activities of certain substances on various types of 
cella and micro-organisms. 

Whilst the extent of mutual miscibility of two 
liquid phases is usually interpreted in terms of the 
relative internal pressures of the two liquids, we 
note from the molecular point of view, especially in 
the case of the large complex and the biologically 
important material, that we are really concerned 
with specific molecular interactions which may be 
identified as bemg due to those forces operative 
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between the non-polar and the polar portions of 
the molecules respectively. In two-component 
monolayers the two molecular species are adHneated 
in respect to one another, and we should thus 
anticipate that it might be possible to form rela- 
tively stable two-component complexes which in 
three dimensions would only be detectable in terms 
of mutual solubility, and when a ‘mutual solvent 
was present as a third component might not be 
observable at all. These conclusions are indeed 
fully borne out by investigations on two-component 
monolayers. It is found, for example, that strong 
oomplexes are formed in mixed monolayers of a 
variety of substances such as saponin with chole- 
sterol or digitonin, or cetyl amine or sulphate with 
cholesterol. 

Examination of a great variety of these systems 
has demonstrated that the free energy of formation 
of the complex is constitutive in the sense that ite 
magnitude is dependent on the extent of interaction 
between the polar reactive groups and also that of 
the van der Waals interaction between the non- 
polar portions of the reacting species. The differ- 
ence in properties of mixed films containing 
cholesterol on one hand and those containing, for 
example, epi-cholesterol is most marked, but when 
models are made of the two molecular systems, it 
becomes quite evident that the ease of adlineation 
of the hydrophobic portions of the molecule and 
the relative orientation of the polar group with 
respect to the axis of the molecule are the deter- 
mining factors. The free energy changes involved 
in formation of these two-dimensional complexes 
are of the order of some 10,000 cal. per gm. mol. 
Complexes containing the constituents in ratios 
other than one to one can be prepared ; thus cetyl 
alcohol and cetyl sulphate can form both a 1:1 
and a somewhat unstable complex in the ratio 
of 1:3, whereas elaidyl aloohol produces an 
unstable 1:2 but no 1:3 complex. It is probable 
that with a more extended investigation of these 
interesting systems the basis for the most elementary 
form, that is, a two-dimensional orystallography of 
the type envisaged by Patterson, may be laid down. 

I might mention in passing that the effecte of 
cis-transisomeriam on the free energies of the 
complexes are very characteristic and fully confirm 
the hypothesis we have advanced as to the impor- 
tanoe of molecular adlineation; thus saturated 
aliphatio hydrocarbon chains with different reacting 
polar groups will form stable systems, likewise 
trans-olefinic chains can penetrate and pack both 
with ane another and with saturated chains, but 
the cis- form is not capable of such adlineation. 
From. the biological point of view, I think that 
the most interesting property of these systems lies 
in the mechanism of their formation, for on injeo- 
tion of one of the reactants beneath a monolayer 
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of the other, it is found that penetration of the 
latter by the former will take place to form the 
complex monolayer. This penetration, if carried 
out at constant area, naturally involves a rise in 
the two-dimensional pressure, or if at constant 
pressure & rise in area is involved. We have 
indeed examined the formation of complexes under 
both these’ oohditions, and the changes involved 
are frequently remarkable. Thus the injection of a 
few mgm. of saponin under a film of cholesterol 
compressed to a pressure of 10 dynes/om. will cause 
an increase of pressure of more than 50 dynes/am. ; 
whilst a film of cetyl aloohol at 20 A." per molecule 


40 





Effect of pH on penetration of 
bilirubin into cholest erol 
phosphate buffers. 


S F dynes Æm 


Autooxidized bilrubin f 
(biliver din) 


Time in minutes. 


expands to no less than 78 A.?, even when the 
pressure is maintained at 23 dynes/om. on the 
injection of only 1 mgm.in 300 o.c. of cetyl sulphate. 

In some cases a small alteration in the pH of the 
substrate may affect the ease of penetration of a 
reactant to a marked extent. In the accompany- 
ing diagram is shown the effect of such a variation 
on the rate and extent of penetration of bilirubin 
into cholesterol as a function of the pH. 

It is possible to examine the reactivity of various 
substances in respect to penetration of monolayers. 
I have referred to the penetration of monolayers 
of cholesterol, and we note that some substances 
such as digitonin or cetyl sulphate or amine possess 
this to a remarkable extent. Of the 
other important cell wall constituenta-we include 
phospholipins and the proteins. Little informa- 


NATURE 


695 


tion as yet is available on phospholipins, but our 
knowledge of the reactions of *this type in the 
case of the proteins, especially the aloohol-soluble 
and thus readily dispersible protein gliadin, has 
been greatly extended in recent years. 

The stability of the protein monolayers is, as we 
have seen, due partly to their mutual association ; 
if these are broken down by stronger associating 
reactants we might anticipate a dispersion of the 
monolayer resulting in a solution of the protein in 
the form of a protein-reactant complex. This 
phenomenon is readily observed on injection of 
even minute quantities of such substances as 
sodium oleate, cetyl sulphate, or psychosm beneath 
æ protein monolayer. 

Other substances may react by penetration into 
the protem layer but not effect dispersion. By 
spreading monolayers with various head groups 
and examining the reactions caused on injection, 
it is posaible to identify the reacting group in the 
protein monolayer. A characteristio group of 
protein complexes formed in monolayers is the 
lipo proteins; thus gliadin forms a remarkable 
complex with cholesterol in the ratio 4:1 by 
weight. Here the oholesterol is anchored to 
specific groups in the gliadin, in particular the 
amino and carboxylic groups. At high pressures 
(20 dynes) the cholesterol is forced up above the 
protein monolayer and the surface becomes one 
essentially of cholesterol. Nevertheless the ohole- 
sterol is still anchored to specific portions of the 
protein, for on release of the pressure the lipo- 
protein film is re-formed. This extrusion and 
re-forming process can be repeated several times 
before the complex structure breaks down. It is 
interesting to note that saponin, which penetrates 
cholesterol with extreme ease, but proteins only 
slightly, will penetrate these lipo-protein films 
except at those preasures where the cholesterol is 
separated from the substrate by the protein mono- 
layer to which the cholesterol is anchored. 

It thus appears not unlikely that the materials 
such as cytoplasm, and especially in the more 
stratified chloroplasts, must be regarded as a 
protein gel framework to which is attached the 
enzymes, the phosphatides and lipoids, and the 
means of attachment is as we have seen due to the 
interaction both of the non-polar as well as of the 
polar portions of the molecules concerned. Another 
important conclusion to be drawn from monolayer 
experiments is that these penetrative reactions 
involve not only a new head group interaction, but 
in many cases also the breaking of such a head 
group interaction already existing in the mono- 
layer prior to penetration. Several biological 
analogies may be mentioned. Thus, since lysis of 
blood cells can be brought about both by protem 
and cholesterol penetrants, we must conclude that 
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it has lipo-protem surface. Several micro-organ- 
isms oan be sensitized for lysis by cholesterol pene- 
trants by a prior treatment with cholesterol. Again, 
cilia of Mytilus appear to be mainly lipoidal, those 
of Paramecia chiefly protein, as judged by the 
criterion of penetration. 

The carrier action of desoxycholic acid on fatty 
acids can readily be demonstrated in monolayers, 
as desoxycholic acid does not interact with other 
lipoids, nor to any great extent with proteins. We 
find also that the hamolytic activity of a long-chain 
alcohol is negligibly small owing to the fact that it 
is practically insoluble in water; but it readily 
forms a soluble complex with a long-chain sulphate 
and can be transported to the cell wall in this form. 
There both the sulphate and the aloohol can pene- 
trate separately, the former acting both on the 
protein and on the lipoid, the latter only on the 
protein, and produce lysis. 

Yet another reaction of this type has been 
described by Peters and Wakelin, who found that 
the complex ovoverdin containing protem and 
astacin could be split to form a lipo-protein oon- 
taming soap by the addition of small amounts of 
saturated long-chain fatty acids setting free the 
astacin. On the addition of calcium ions the 
process is reversed. They likewise direct atten- 
tion to the fact that it seems probable that the 
oo-enzyme in an oxidase system may be separated 
from the enzyme by the formation of such a lipo- 
protein complex. 

Somewhat more complex in behaviour are the 
blood coagulants, heparin and the synthetic sulphate 
celluloses. It is found that their biological activi- 
ties ran parallel to the ease with which they 
penetrate films of cholesterol. It is not unlikely 
that they operate by breaking down a cholesterol 
cephalin complex, setting the latter free. 

We have referred to the fact that, for the pene- 
tration of a monolayer by a substance injected Into 
the substrate, primary interaction between the 
reactive head groups occurs, followed by solution, 
that is, penetration and adlineation, of the tail. 
In the case of reactants containing two or more 
reactive head groups, it is found that these can 
associate with head groups in the monolayer and 
thus form a series of links. Here another impor- 
tant factor is found operative. If the injected 
bipolar molecule possess a hydrophobio portion of 
such a structure that it can pack or adlineate with 
its neighbours beneath the monolayer, the resultant 
composite film is remarkably stable. Thus the 
long-chain dibasic acids are adsorbed on to, but do 
not penetrate, monolayers of amines, whilst the 
diamidines are adsorbed by, but do not penetrate, 
monolayers of cholesterol. Substances containing 
the phenolic group are of particular interest in 
this respect, as they include a number of biologically 
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important substances. They react with amime 
groups quite readily, and to a less extent, with the 
imido group in a polypeptide chain. Gallio and 
tannic acids react with great ease with monolayers 
both of amines and with proteins. It is interesting 
to note that the reactivity of tannic acid with the 
spaced amine groups of the protein is high, and that 
subsequent injection of fatty acids beneath such 
treated monolayers results in the dispersion of the 
gelloylamine or galloyl-protein complex film, but not 
in the tanned one—an Indication of the effectiveness 
of the interlnkage produced in the non-dispersible 
network by the multiple point contact of the large 
tannic acid molecules. 

Another significant biological similarity has been 
noted when we measure the extent of penetration 
of a series of substances containing identical hydro-. 
phobio ‘tails,’ for example a ©,, chain, but with 
different head groups, into a monolayer of a typical 
lipoid such as cholesterol. In all cases the extent 
of interaction as measured by the increase in surface 
pressure caused by the injection of 0-33 mgm./ 
100 o.c. under a film of cholesterol originally 
extended to 40 A.* per molecule is found to be 
closely parallel to the hamolytio activities and 
lethal activities on Paramecia of these substanoes. 

These latter can be placed m order both of mono- 
layer penetration and biological activ ty : 


+ 
RNH}t > RSO,’ > RSO,’ > RCOO’ > RN(CH,)s 
+ 
> RNH(CH,), > bile acids. 


We may conclude that the most reactive group in 
the protein macromolecule is the amino group, 
since the —-NH-—-CO— group is poorly reactive, a 
point of some interest when we examine the 
reactions of lecithin and of cephali. This order 
of head group reactivity, receives confirmation 
when penetration into monolayers containing these 
head groups is examined, that is, on inverting the 
system. When we compare the reactivities of a 
series of long- chain compounds with identical head 
groups, it is found that biological activity and film 
penetration commences with C, when attached to 
a very reactive head group, with C,, when attached 
to a poorly reactive group, and reaches a maximum 
value atc. Cu. Itis mteresting to note that it is 
not necessary for all the carbon atoms to be in the 
form of a chain but that they may be enclosed in 
rings ; thus activity commences with diphenyl 
derivatives and increases with addition of carbon 
atoms to an optimum, as in the bile acids, stearic 
acid, diethyl stilbene and benzpyrens. By exam- 
ining the reactivity of substances containing two 
reactive groups at various spacings underneath 
protein monolayers, it is possible to obtain some 
idea as to the statistical distribution of the reactive 
groups in the monolayer. It would appear that 
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some 12-5 A. is the mean distribution of the amine 
groups beneath a gliadin film. In the native 
protein such spacings are naturally different, and 
thus reactions involving two-point contact will not 
take place in bulk phase unless the spacing is un- 
affected by two-dimensional unrolling of the protein. 
We have referred to the modification which must 
be introduced Ħ*into either the Overton Meyer or 
Traube concepts of biological activity, that is, 
lipoid solubility or capillary activity necessitated 
by the concept of specific head group interaction. 
We see that a definite limit is also set to the hydro- 
phobic portion of the molecule, not only on account 
of the decreasing solubility in the aqueous phase 
causing difficulty in transport, and on account of 
the ease of adlineation or packing having an 
optimum of C,, for association with sterols or fata, 
‘but also because a new phenomenon seta in with 
long chains, namely, dispersion of the monolayer. 
Tt is possible that this phenomenon of film collapse 
and dispersion may be a generally important 
factor in setting the upper limit to the chain length, 
or more generally the capillary activity of homo- 
geneous series of biologically important substances, 
for example, anmethetics. This dispersion of 
protein films may have. biological counterparts in 
adsorption on specific portions of the ocell surface 
similar to the hsmolytic activity of long-chain 
compounds such as oleic acid, which readily dis- 
perses protein films. 
` This method of attack permits us to investigate 
the nature of the coatings of cells or unicellular 
animals and plants by examining the effecta of 
lipoid or protein penetrating substances on them. 
Thus both red cells and Paramecia are affected 
by both lipoid and protem monolayer penetrating 
(cytolysing) or adsorbing (agglutinating) agents, 
and we deduce that their surface structures must 
contain lipoproteins or consist of a lipoid protein 
mosaic; whereas certain other unicellular animals 
frequently found associated with Paramecia and 
in addition the cilia of Mytilus are not affected by 
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protein dispersants but are readily influenced by 
lipoid penetrating agents, and their coatings in 
consequence must be chiefly Hpoidal in nature. 
Examination of the carcinogenic hydrocarbons 
by the monolayer technique reveals the interesting 
fact that, whilst they themselves are unreactive, 
they are readily converted into extremely reactive 
water-soluble photo-oxides. These substances are 
not only reactive to protein monolayers like the 
water-soluble dibenzanthracene endosuccinate, 
but also are paramecicidal, the parallelism between 
the biological activity and monolayer reaction 
It has been the purpose of this address to re-em- 
phasize the importance of the fundamental con- 
cepts introduced by Sir William Hardy and Dr. I. 
Langmuir as to the structure of matter in the 
boundary state. I have attempted to show that 
there is implicitly contained in the concept of 
molecular orientation a whole series of properties 
and events for which there are no analogies in 
homogeneous bulk phase systems. We note that 
many of the modes and types of the reactions which 
can be effected in monolayers, and which can be 
defined with precision and their mechanism estab- 
lahed with a considerable degree of assurance, are 
unique for such interphases, but are again observed 
in living and organized material. It is with this 
object of ultimate correlation with biological beha- 
viour that we have taken up the detailed study of 
interfacial reactions at Cambridge, and I should like 
to express my indebtedness to Dr. J. Schulman, 
who has been associated with me in this object. 
” Many ‘vitalistio’ models have been proposed in 
the past, and whilst it might be correct, although 
unscientific, to suggest that the ultimate level of 
integration in living matter is incapable of examina- 
tion and definition, yet I believe that one is justified 
in asserting that at least one of the important 
levels to which due attention must be given for a 
understanding of biological activities is that 
of the ordered interface. 


CULTURAL SIGNIFICANCE OF ANTHROPOLOGICAL 
7 STUDIES” 


By Pror. H. J. FLEURe, F.R.S., 


UNIVERSITY OF MANCHESTER 


HE vision of a universe in evolution has 
shown men that what had been accepted as 
absolutes are in several oases by-products of 
evolution. Old beliefs are increasingly relegated 


+ for a disommuon on Erai in BHeducation’’ 
arranged by Secon H (Anthropology) for Moeting of 
the Brih Assocustion. 


to the domain of folklore survivals, and the effecta 
of this upon motive power in personal and social 
conduct are major factors of the present crisis in 
world affairs. Having been so long accustomed to 
&coept an absolute basis which has now been 
undermined, men have hastily sought a new 
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absolute, and some think they have found it m 
the State, which is being made an object of 
worship. This growth of State worship has come 
earlier on the Continent than in Britain, for we 
have pursued our traditional policy of fmding a 
compromise that postpones the crises due to 
insoluble problems. Evangelical and tractarian 
movements have had influences of this kind on 
British life; they have counted for much less on 
the Continent. Again, State worship has grown 
with the acceleration of production and communi- 
cations, a process that has given rise to an uncom- 
fortable feeling of jostling and trade-pressure. 
We have attained to an anarchy of sovereign 
States and understand one another too little. 

To study the peoples of the world in process of 
evolution in their varied environments is thus one 
of the greatest needs of our time. Men and women, 
their physical characteristics and functions, their 
social organization and material equipment, their 
reproductive rates and all that is linked with this, 
interrelations of groups, including production and 
exchange of commodities and ideas, their systems 
of control and the clashes thence arising, all need 
deeper interpretation for all peoplea of the world, 
from the pigmies of the equatorial forest to the 
citizens of the United States of North America. 

i have taken up studies in physical 
anthropology, in social organization especially of 
the illiterate peoples, in archeology, in human 
geography and so on. But the difficulty has arisen 
that these subjecta are too separate to allow a 
sufficient number of those who follow some of 
them to find opportunities to teach them in such 
a way, as to make them a feature of a general 
education. So long as they remain pure specialisms, 
they must have amall followings. We need a 
co-operative scheme that will' bring them together, 
not as one ‘subject’, but rather as a linked 
group. 

The human geographer, seeking to elucidate 
relations between men and environment, will study 
situation, climate in ita relation with vegetation, 
and the annual cycle of cultivation, and this 
should lead on to the discussion of the round of 
festivals and ceremonies that marks the agricul- 
tural year. Here the social anthropologist dove- 
tails with his appreciation of those rites and 
ceremonies his understanding of the fact that both 
these and the agricultural processes they accom- 
pany are not reeults of direct planning but rather 
the product of ages of ‘trial and error’. This 
undeliberate method has been man’s chief tool 
through the ages; the reason has come in to 
correct misapprehensions and wrong sequences of 
argument. The human geographer, again, will try 
to understand Jand-tenure and will appreciate the 
fact that better watered patches in an arid area 
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are likely to have a scheme of tenure different 
from that tsed in areas of equatorial forest. 

The anthropologist will then come in and study 
schemes of inheritance and control of land, and so 
one might go on and show how human geography 
and anthropology combine. The more they are 
studied together the better will it be for both 
subjecte, for both their research and their educa- 
tional aspects. They may co-operate with special 
advantage in studying the changes of land tenure, 
agriculture, organization and government among 
African peoples who have come into contact with 
Europeans. Intertropical Africa produced very 
little for export sixty years ago; recently its 
export trade approached one hundred million 
pounds sterling per annum. This change has had 
many repercussions on every part of a social 
structure that had been built up on subsistence 
agriculture and the almost completely self-supply- 
ing village. An analogous change from local self- 
sufficiency to complex interdependence has been 
going on among the peasantry of Kurope in the 
last hundred years, and this is part of the problem 
of clashing national sovereignties that is threaten- 
ing ruin to us all. 

During the last twenty years, archmologiste 
have realized, to a greater extent perhaps than 
social anthropologista, the need for studying 
environment. | Conourrent studies of climate 
change, recently assisted by work on pollen 
analysis, and of soils, have shown increasingly that 
environments have undergone extensive changes 
within the period of human history and that recon 
structions of environments of the past should be 
reconstructions for the olimatic and vegetative 
conditions of a specified period. It has also been 
increasingly realized that prehistorio archmology 
tells us about our own anoestors, not about 
exterminated and forgotten peoples, and this has 
been an important factor in making archmology a 
study of the evolution of the future from the past. 

At the same time, there is increased objection 
to accepting old parallels between peoples of 
antiquity and peoples of to-day. It is now oon- 
sidered leas than a half-truth to say that the 
Australian blackfellows are surviving Mousterians, 
or the Bushmen of South West Africa surviving 
Aurignacians. Some of the Aurignacians were the 
leading peoples of their day and were on the 
upgrade; the Bushmen are rather a li 
remnant. Bushmen and Australians have picked 
up fragments of more advanced cultures even if, 
in some cases, these fragments are barely. half- 


Physical anthropology, greatly helped by modern 
views of heredity, is learning to treat mass statistics 
with reserve and to criticize schemes of classifica- 
tion. Head form and pigmentation, for example, 
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have very different kinds of histories. Depig- 
mentation has affected a number of elements of 
differing bony structure in north-west Europe, and 
the idea of a unified Nordic race belonging basically 
to the Baltio is almost as fantastic as the twin- 
fancy that this Nordic race developed the essentials 
of European civilization and spread them from 
this assumed.early home. 

My plea is that « group of linked humane studies 
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based on direct observation and measurement is 
needed not only for specialist work but also at all 
stages of education, and that the group should 
include human geography, social anthropology, 
physical anthropology and archzology, though it 
is obvious that one can scarcely expect any one 
person to cover all these spécialisms. All that is 
needed is that they should have some common 


. ground. 


OBITUARIES 


Prof. R. S. Troup, C.MLG., C.LE., F.R.S. 


HE death of Prof. R. 8. Troup on October 1, at 

the age of sixty-four years, removes one of the out- 
standing figures in the development of forestry in the 
Empire. He passed the competitive examination 
into the Royal Indian Enginsering Oollege at Coopers 
Hill in 1894, and ever since then his profession had 
been his predominant interest. Endowed with more 
than the usual amount of Scottish common sense and 
with a good deal of Aberdonian caution, his mentality 
was peculiarly adapted to the orderly collection and 
presentation of facta. 

After a brilliant career at Coopers Hill, where he 
took a number of prizes, not only among the few 
forest studenta, but also in competition with the far 
more numerous students of the engineering side, in 
such subjects as geology and. surveying, Troup went 
to Burma with the other four men of his year. There 
he started with practical experience in some of the 
finest and best managed foreste of the Empire. His 
reputation had preceded him and after a few years 
he was called ‘to Debra Dun, then beginning to 
assume its position as the headquarters of the Indian 
Forest Service. From about 1904 until 1920, when 
be left India, he was engaged im research and ad- 
ministrative and scholastic work, as a teacher at the 
Forest College, as forest economist, as sylviculturist, 
and finally as assistant inspector general of foresta 
to the Government of India. These posts gave him 
unique opportamities not only of seeing all the finest 
forests in the quarter of a million square mile forest 
estate of the Indian Empire, but also- of gaining an 
accurate knowledge of how this magnificent property 
could and should benefit the population. ` 

Troup’s own interests lay more in scientific sylvi- 
culture than in the utilization aide, but his early 
training ensured that he should fully recognize that 
first-class syivioulture is not an end in itself but, to 
put it briefly, a means of obtaining the largest volume 
of the finest timber on o given area. Apart from a 
number of publications on the uses of woods and allied 
subjects, the principal works which he produced 
during his service in India were “The Silviculture 
of Indian Trees” in three fine volumes and “A Note 
on some European Sylvicultural Syatems with Sugges- 
tions for Improvements in Indian Forest Manage- 
ment”. This latter work, “the outoome of a tour 
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made in 1913 in certain selected foresta of France 
and Germany”, appeared in 1916, and has always 
seemed to the writer to be of outstanding interest. 
Ilustrated by excellent and well-chosen photographs, 
a clear and vivid description is given of all the 
important sylvicultural systems employed on the 
continent of Europe, and the possibility of their 
adaptation to the very different conditions of India 
and Burma is fully discussed. ‘Silvicultural Systems”, 
which was published by the Clarendon Prees in 1028, 
is an up-to-date and more generalized study of the 
same kind. It has been praised by Continental 
experta as being better than anything they have. 
In the work of 1916, Troup gave evidence of a very 
broad and catholic outlook on the main problems of 
Indian forestry, and established the principles on 
which the most important measures of progress have 
been based during the last twenty-five years. 

Troup’s greatest work, “The Silviculture of Indian 
Trees’, appeared in 1921 and is, in his own words, 
“the outeome of several years of research into silvi- 
cultural problems at the Forest Research Institute, 
Dehra Dun, and at outlying experimental dtations, 
combined with observations recorded in many parts 
of India and Burma for a period extending over 
twenty years’. The writer, having 
Troup on many occasions in the fleld, can confirm 
the oere with which these observations were made 
and recorded, and can testify to the technical interest 
of the scholarly descriptions of the very varied. types 
of forests in India and Burma and to the great value 
of the estimates of the sylvicultural needs of the more 
important species. Constant use has been made by 
Indian forest officers of the information stored in 
these volumes, which have become standard works of 
reference, and contain much that was not available 
before. 

After leaving India to succeed Sir William Schlich 
as profeasor of forestry at Oxford, Troup’s interests 
gradually changed, and, as the result of a number of 
tours to various perts of the Empire, particularly 
Africa, he became recognized as an authority on 
forestry in the Colonies, and waa, at the time of his 
death, engaged on a work on Colonial forest adminis- 
tration. His last publication, in 1988, was a small 
volume on “Forestry and State Control’, which 
reviews the position in all the more important forest 
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countries of Europe, with particular reference to the 
urgent need for improving the private forests of 
Great Britain. 

His devotion to his profession and hia remarkable 
ability in summarizing clearly and fully the salient 
points of any forestry problem earned for Troup a 
unique position, and made him a worthy successor 
to the great men of the earlier years of Indian forestry. 
Ele was also a good ‘jungle man’ with a proper 
appreciation of life in wild places, with a kean interest 
in the forest flora and fauna, and, in his younger days, 
a great love of sport. He was a successful ‘ahikari’ and 
a very good shot. ALEXANDER RODEAR. 


Prof. Ricardo Jorge 


Pror. Ricanpo Jonc, an eminent Portuguese 
hygienist and medical historian, was born on May 22, 
1858, at Oporto, where he received his medical 
education and carried out some important work on 
plague in conjunction with Dr. Camara Pestana. He 
afterwards went to Lisbon, where he was appointed 
director-general of public health and professor of 
hygiene. 
In 1912 Prof. Jorge was made the delegate for 
Portugal in the International Office of Public Health 
in Paris, where he was a regular attendant at ita 
meetings and contributed important papers to its 
Proceedings until shortly before his death. His 
published work comprised a large number of subjects, 
such as undulant fever, tuberculosia, pellagra, 
lethargic encephalitis and ita mental sequels, alastrim, 
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post<vaocinin! encephalitis, epidemica on ships, 
especially the typhoid form of malaria and dengue, 
spirochætal jaundice, influenza and epidemic pleuro- 
dynia. As medical historian, he took an active part 
in the proceedings of the International Society of 
the History of Medicine, to which he contributed 
scholarly articles on the epidemics of the sixteenth 
century, the Renaissance in anatomy and medicine 
in Portugal, medical and scientific relations between 
England and Portugal and plague epidemics in 
Europe. 

In addition to his medical activities, Prof. 
Jorge took a keen interest in literature, art, history, 
philosophy and philology, so that he has often been 
compared to the humanists of the Renaissance. He 
counted many friends in Great Britain, where he was 
elected an honorary fellow of the Royal Society of 
Medicine in 1938, twelve years after he had been 
made an honorary member of the Section of Epidemio- 
logy. One of his last writings was a sympathetio 
obituary notice of Sir George Buchanan, his colleague 
at the International Office of Public Health. His 
death took place on July 31 at the age of eighty-one 
years. J. D. ROLLESTON. 


Wx regret to announce the following deaths : 


Sir Wiliam Pope, K.B.E.. F.R.S., professor of 
chemistry in the University of Cambridge, on October 
17, aged sixty-nine years. 

Dr. W. B. Wright, late of the Geological Survey 
of Great Britain, author of “The Quaternary Ice 
Age”, on October 11, aged sixty-three years. 


l NEWS AND VIEWS i 


Ministry of Information 

Tas debate in the House of Commons last week 
on the Ministry of Information was announced too 
late for account to be taken of it ın the leading article 
on the suggested Directorate of Scientific Information 
in Naronz of October 14, but there appears to have 
been nothing said which mvalidates the comments 
in that article; indeed, the debate rather served to 
emphasize the importance of the prmampal pointa. 
Replying on behalf of the Government, Sir Samuel 
Hoare admitted that the public had lost confidence 
in the Mmistry, and outlined the steps taken for its 
reorganization. Two factors have no doubt oon- 
tributed largely to the difficulties of the Ministry, 
namely, confusion between the task of collecting 
information and of disseminating it, and the failure 
to utilize effectively organizations already in exist- 
ence. The first has involved the Ministry in the 
difficult question of censorship and authority in rela- 
tion to other Departments of State; the second 
bas been responsible for excesses of expenditure and 


lapses of judgment for which the Ministry has been 


rightly oriticized. Tt is not always realized that the 
collection of information m itself is a specialized 
activity. In the technical and scientific sense it is 


‘the task of the numerous information bureaux or 


departments, such a8 various Imperial Agricultural 
Bureaux, those associated with different research and 
other associations or with individual industrial firms. 
Activities of this kind are to be found over the whole 
range of industry and science, including the social 
aciences. To some extent the Association of Special 
Libraries and Information Bureaux serves as a alear- 
ing house in this field, and ita services have already 
been offered to the Government. Official recognition of 
the vital necessity of information services and their 
co-ordination does not as yet appear to have been 
forthcoming, nor has their utilization by Government 
Departments and other organizations concerned with 
national service been encouraged, a situation which 
would scarcely have arisen had the Ministry been 
provided with adequate scientific guidance. 


The oollection of more general mnformation in the 
pense of news is the essential task of the journalist, 
and some of the severest criticiam of the Ministry of 
Information has been based on ita neglect of the 
unrivalled experience and organization of the daily 
Preas, both in the collection of news and in the 
problems involved m handling it. The statement 
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hat news and censorship will now, generally spéak- 
ng, be separated from the Ministry of Information, 
nay make such criticiam irrelevant so far as the 
linistry 18 concerned, but the Government would 
lo Well to take the lesson to heart, for other depart- 
nents also have to make the mistake of 
ormulating complete plans of their own instead of 
aaking the utmost use from the start of existing 
ganizations and facilities. The collection of informa- 
Jon is one activity demanding & particular technique 
and type of mind ; the disesmination of information 
s another activity and may require entirely different 
ifts. Incidentally, most information departments 
re concerned with both these activities in that they 
‘ollect information for use. The first essentials in 
«andling information are sound judgment and a clear 
derstanding of the extent to which the use of a 
«articular piece of information is to be lumited, either 
< the general interests of the industry or organization 
vhich an information department is serving or, as 
with the Ministry of Information, of the national in- 
«rests in the widest sense. The work of the ablest in- 
srmation bureaux, however, can be seriously injured 
y departmentaliam which 1s lacking in vision or & 
«nse of proportion. Sir Edward Gngg, Parliamentary 
ecretary to the Ministry, was able to give a weloome 
ssurance that no effort would be spared by the 
[inistry to pee that the country preserved ita right 
o know the truth about the war in which-we are 
«gaged and ita right to comment with absolute 
coodom on that truth. 


*eace Aims 
THe correspondence columns of the leading lay 
jurnals have given ample evidence of the lively 
oncern felt by thoughtful men everywhere as to 
ce ultimate goal towards which Great Britain and 
rance are striving through the present conflict. A 
oteworthy pronouncement in the form of a manifesto 
ned by no fewer than fifty-seven men of science, all 
f whom are fellows of the Royal Society, appears in 
the Manchester Guardian of October 13. The names 
€ the signatories represent many branches of acientific 
«vestigation, but in the covering letter sent with the 
vamifesto and signed by the Bishop of Birmingham, 
ir Richard Gregory, Prof. Lancelot Hogben, Sir John 
err, Prof. A. J. Clark and Sir Peter Chalmers Mitchell, 
is pointed out that they “‘do not claim to speak for 
agir scientific colleagues as a body”. The manifesto 
oints out that the “progrese of science and ita 
pplication to human well-being are threatened by 
40 prevailing anarchy of international relations’, 
«id states that a new mternational order, going far 
syond the provisions of the Covenant of the League 
= Nations in ite claims on individual States, should 
æ set up when the war ends. All nations prepared 
< renounce war between themselves should be 
«vited to unite under a federal Government, which 
ould have power to use armed force against aggres 
on, would control the raw materials of ae oelece 
mTitories ın the possession of member States, and 
ould undertake the education of backward com- 
«unities without racial discrimination. -Although 
«perience of the League of Nations shows that 


NATURE 


701 


theee provisions are bristling with practical diffi- 
culties, there will be general agreement that a new 
world order based upon them would command the 
support of & considerable body of informed opinion. 


T. K. Penniman 


Tax curatorship of the Pitt-Rivers Museum in the 
University of Oxford, which has been vacant since 
the death of Dr. Henry Balfour earher in the year, 
has been filled by the appointment of Thomas 
Kenneth Penniman, the appointment being for a 
period of seven years dating from October 1, 1939. 
Mr. Penniman is a member of Trinity College, Oxford, 
and holds the diploma in anthropology of the Uni- 
versity of Oxford. He is the searetary of the Board 
of Anthropological Studies in the University, and is 
the author of a history of the progrees in anthropo- 
logical studies in the last hundred yeara, which in 
ita introductory chapters traces the beginnings of 
anthropological observation, the work thus being a 
complete survey of the development of the science. 
Mr. Penniman wes also jomt editor with Dr. R. R. 
Marett of the correspondence of the late Sir Baldwin 


Spencer, the distinguished authority on the primitive 
tribes of central and northern Australia. 


Robert Henry Thurston (1839-1903) 

Óx October 25, Cornell University will celebrate 
the centenary of the birth of Robert Henry Thurston, 
the American profeesor of engineering, 
who by his work at the Stevens Institute of Techno- 
logy, Hoboken, and the Sibley College of Engineering, 
Cornell Univermty, contributed more than any other 
man of his time to the advancement of engineering 
education in the United States. Thurston was a man 
of great force of character, but sympathetic, the friend 
of all his studenta, and he was possessed of a wide 
and generous outlook. With a remarkable merhory, 
great powers of concentration and unceasing industry, 
he was not only a teacher and engineer, but also an 
original investigator, an expert, and a public servant. 
He published some 800 scientific and technical 
papers and twenty separate works. When engineering 
education was in ita infancy he founded the first 
engineering laboratory in the United States, and he 

was the first to serve as president of the American 
Society of Mechanical Engineers. 


THoRstoN was born at Providence, R.I., the son of 
Robert L. Thurston, one of the pionsers of steam 
engineering in America. At the age of sixteen he 
entered Brown University, and after graduating, went 
into his father’s workshops. The Civil War saw him an 
assistant engineer in the U.8. Navy, and at ite close, in 
1865, he was made an assistant professor of natural 
philosophy at the Naval Academy, Annapolis. This, 
however, was but a stepping stone. On the inaugura- 
tion in 1870 of the Stevens Institute of Technology, 
Hoboken, the president, Henry Morton, invited him 
to become professor of mechanical engineering. For 
fifteen years he laboured at Hoboken and then, in 
1885, the trustees of the Cornell University asked 
hm to undertake the organization and development 
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of the Sibley College of Engineering. When he took 
charge the total attendances in all classea was about 
60; at his death in 1908 the attendances were about 
960. The teaching staff had grown from 7 to 48. 
Besides his work as a teacher, writer and experi- 
mentalist, Thurston served on various committees 
and was a member of numerous societies both at 
home and abroad. The gathering at Ithaca on 
October 25 will pay tribute to his memory, and will 
also discuss ways in which engineering may meet 
the crucial challenge of our rapidly changing world. 


A National Atlas of Great Britain 

Tum report of the committee appointed by the 
' British Association in 1988 to prepare a scheme for 
a projected National Atlas of Great Britain and 
Northern Ireland was presented to the Association 
at the Dundee meeting and contains provisional 
details of the format and contents of such an atlas. 
“The proposed atlas,” the report runs, “sims at a 
strictly objective and acientific presentation of the 
natural conditions, natural resources and economic 
_ development of the land (and adjacent seas), of the 

history and pre-history of the country, and of the 
distributions, occupations, movement and social con- 
ditions of the population.” To this very compre- 
. hensive programme the proviso must be added “in 
go far as they provide suitable material for carto- 
- graphic exposition’’, since it is not intended that 
there shall be any accompanying text to the maps. 
Such a work necessarily involves the collaboration 
of acientific workers in very different fields, and six 
sections of the Association were represented an the 
reporting committee, which sat under the chairman- 
ship of Prof. E. G. R. Taylor (Section E). ` 


Tux complete Atlas will be in two large folio’ 


volumes, each volume containing 60-70 plates. The 
number of mape will, of course, be many times greater 
than the number of plates, but the sheet size has been 
selected so as to show the whole of England and 
Wales at a single opening on the scale of one to 4 
million, a scale which experience has shown to be 
appropriate for many types of general map. The 
maps are under four general headings: 
physical geography, bio-geography, industry and 
commerce, and human geography. Under physical 
geography are included cartography, orography, 
geology (with geomorphology), climatology and hydro- 
graphy. Under bio-geography the sub-headings are 
soil, vegetation, distribution of species, pre-histary 
(of planta), land utilization, forestry and agriculture. 
Many of the maps will be of types not hitherto con- 
structed, or at least not hitherto published for Great 
Britain. Such, for example, sre maps dealing with 
health and disease, recreation and amenitiea, which 
fall within the human geography section, and mape 
of accessibility from and to the leading sities, in the 
section devoted to industry and commerce. For 
certain sections and sub-sections, the contents of 
individual maps are indicated in the report, the 
object being to ensure constructive oriticiem and 
co-operation from workers engaged in particular 
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fields of research. As the report states, the. success o. 
the enterprise ‘must depend on scientific workers ane 
scientific bodies willing to undertake responsibilit: 
for the accuracy of maps within particular fields” 


Contemporaries of the Mammoth - 

Is an article contributed to ‘Russia To-day Pree 
Service” (Kept. 12, 1989) Prof. P. KRapterev gives a 
account of his expernmments with organieams contains 
in frozen goil fram Siberia. A paper by Prof. Kaptere 
on his discoveries was read before the Academy o 
Sciences of the U.S.S.R. during 1936 (see Natur: 
188, 714; 1936). The flora associated with th 
mammoth has been known for years from the content 
of the food canal of frozen individuals, but it i 
astounding to learn that planta and animals com 
temporary with the mammoth have been brought te 
life after remaining in a state of suspended animatio» 
which at a low computation must have extended ové 
twenty thousand years. The soil from which th 
organisms were obtained consisted of silt strat 
obtained in the galleries of mines in the taiga c 
Siberia at a depth of 131} feet, far within the limi 
of the permanently frozen soil, for even in th 
hottest summer the thaw never penetrates deepe 
than seven to ten feet. In contemporary strata th 
explorers found the bones of mammoths, the wooll: 
rhinoceros, bison, and musk-ox, indicating & perio« 
contemporary with the interglacial period whic 
came between the last two Ice Ages (Riss-Wirr 
period) or with the last Ice Age (Wiirm period). Tbe 
soil sarnples were placed in sterilized containers in 
sterilized atmosphere, and they eventually yielde 
living organisms which included several kinds of so% 
bacteria, inchuding a distinctive nitrogen bacterium 
fungi and water plants, the majority being closel: 
ralaied to- present-day forms. From another sampl- 
of later geological date, taken at a depth of 14 feet 
twenty different kinds of water-plants, mosses, fila 
mente of fungi and & crustacean (entomostracan 
were obtained, and placed in favourable laborator 
conditions these organisms began to multiply rapidly 
But this stratum is reckoned to have been only from 
one 4o three thousand years old ! 


Archzological Excavations in Northern Syria 

Ma. M. E. L. MatLowan’s account of his furthe 
excavations in Northern Syria in the report of th 
British School of Archmology in Iraq (Gertrude Beb 
Memorial) for the year ended June 30, 1939, agaix 
records a striking frequency in the occurrence œ 
amulets of various kinda among the finds—a featur 
to which attention was directed in earlier reporte 
The report on Mr. Mallowan’s work covers the fifth 
expedition to Northern Syria and the third com 
secutive season’s excavations at Brak, ane of th 
largest of the mounds in this part of Syma. Th 
great mud-brick temple, which Mr. Mallowan ha 
named “The Temple of a Thousand Eyes” on accoun 
of the enormous number of alabaster “seye idols’ 
found in the foundations of the platform on whicl 
the temple is built, has so far produced the moe 
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important discoveries of the expedition. Ita dimen- 
sions are approximately 80 yards by 25 yards; and 
ita walls are exceptionally heavy, the outer walls 
bemg more than eight feet thick. They are buttreseed 
with rough blocks of limestone and basalt. The 
temple dates from about 3000 3.0. and is thus the 
oldest shrine yet discovered in eastern Syria. Ita 
architectural relationship to archaic temples at 
Warka, about” eight hundred miles down the 
Euphrates from Brak, points to oultural contacts 
between north-east Syria and Sumer at this early 
date. A striking feature of the plan of the temple is a 
central shrine, three times as long as it is wide, with 
a pedestal for the presiding god against the end wail. 


Tue adornment of the.temple would appear to 
have been remarkable. A magnificent frieze con- 
sisted of three separate panels on the three faces of 
the pedestal in the sanctuary. Each of these was 
three feet in length and eight inches in breadth, and 
was' composed of outer bands of heavy gold foil 
enoasing blue limestone, white marble, and green 
The panels were fastened to a 
wooden background with copper holdfaste, while the 
gold borders were held down by gold-headed nails 
with silver stems. No -panels of this kind have 
previously been discovered. One of them has been 
allocated to the British Museum. Fragmenta of 
fluted copper panelling, which had adorned the 
walls, have been discovered ; while on the south side 
the wall was embellished with a mosaic of clay cones 
painted in bright colours, and surmounted by large 
stone rosettes with alternate petals of white marble 
and dark green shale and a central corolla of red 
limestone. In the material of the mud-brick platform 
on which the temple stood, many thousands of 
objects were found. These molude many beautafully 
carved amuleta—models of Hons, rams, bears, 
monkeys and vultures in serpentine and bone. A 
number of human heads in alabaster are said to be 
landmarks in the history of scalpture. A summary 
of the report appeared in The Times of October 14. 


Juvenile Delinquency 

In a discussion on juvenile delinquency before the 
Royal Statistical Society on April 18 which has now 
appeared (J. Roy. Statist. Soc., 102, 884; 1989), Dr 
Rhodes concludes that juvenile crime appears.to be 
part of a major problem, including adult crime, which 
involves social and economic considerations. More 


exact information regarding the age-constitution of' 


local populations is required to gauge properly the 
differences between the incidence of juvenile crime 
in different parts of the country. In considering 
changes with time, we must take account of changing 
environment if we are to deduce anything from the 
facts -of recorded crime regarding changes in the 
neughtiness of the juvenile population. Mr. O. P. 
Hill agreed that juvenile delinquency was linked both 
with density of population and with unemployment, 
but considered there were so many other unknown 
variables to be taken into account that no accurate 
forecast was possible as to the probable future course 
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of juvenile delinquency from the data available. 
Mr. J. H. Bagot, from Liverpool experience, stressed 
the wastage in probation and education offices and 
police departmenta through the non-use of statistics, 
and concluded that the vast proportion of the 
delinquenta were drawn from one section of the 
population, and, within that section, from a defective 
group, either from the point of view of family or 
overcrowding. 


Alcohol and Crime 


Ix an important paper on the problem of alcohol 
and drug addiction in relation to ormme, published in 
the October iasue of the British Journal of Inebriety, 
Dr. W. Norwood East, formerly H.M. Commissioner 
of Prisons, discusses the relation of parental al- 
coholiam and drug addiction to crime, alocholiam in 
the individual as a cause of crime, the medical and 
legal aspects of alooholic crime, and the treatment of 
criminal alcoholics and drug addicts. He illustrates 
the insignificant part played by drug addiction as a 
cause of crime, at least in Great Britain, by the fact 
that in 1937, when the number of drug addicta known 
to the central authority was only 620, not more 
than 31 persons were dealt with under the Probation 
of Offenders Act, or fined or imprisoned for offences 
against the Dangerous Drugs Act. Dr. East further 
points out that while every practical driminologist 
will attach some importance to the association of 
alcoholism and crime, it is easy to over-emphasize 
the connexion, and in support of this contention 
brings forward statistics from various prisons showing 
that familial or individual alcoholism is a much lees 
frequent cause of crime than was formerly supposed. 
While allowing that the general medical treatment 
of alcoholism and drug addiction may be supple- 
mented by psychotherapy in suitable cases, Dr. East 
asserta that this method is apt to be disappointing, 
and that he does not know of any impressive series 
of figures illustrating the suoceas of such treatment. 


Future of Welding 
Iv is now known that the substitution of fabrica- 
tion for casting is very advantageous to heavy- 
machine makers in a number of ways, mainly because 
ıt obviates the necemity of pattern-making. The 
time that would otberwise be lost im the foundry is 
considerable, especially when new patterns have to 
be evolved. In a leader on welding in the Electrical 
Review of September 29, it is stated that many 
welding on a fairly large scale. Same of them go so 
far as to design and make their own welding equip- 
ment. There are on a conservative estimate about 
forty manufacturers of electric welding machines in 
Great Britam and there are nearly as many suppliers 
of rectiflers for welding and thermionic valve control 
devices. Besides, there are one or two factories which 
make holding. frames for rotating or otberwise 
the welding work being done. It is 
probable that not more than about a quarter of the 
known applications of welding are utilized in industry. 
The large amount of research being done is shown 
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in thé second progreas report of the Institute of 
Welding. Further evidence is given of the moreased 
applications by the issue of official regulations and 
specifications < for welded steelwork by national 
bodies in many countries. Some manufacturers think 
that the welding industry may ultimately amploy as 
much capital and labour as the steel industry now 
does. Such considerations apply equally to shipyards. 
and remembering the inherent water, oil and gas 
tightness of welded vessels, the rate of advance in the 
use of welding in shipyards will doubtless advance 
more rapidly in the future. The progreasive widening 
of applications is producing fresh problems. Large- 
scale operations indicate the desirability of carrying 
out as much as poesible of the actual welding in 
specially devised workshops rather than at the ship- 

building berth. This requirement will sometimes 
entail the re-design of component sections to render 
them more transportable and aleo the provision of 
suitable and adequate manipulative and adequate 
lifting equipment. 

Johannesburg Municipal Bus and Tram Sheds 


THE all-welded structure of the new municipal bus 
and tram sheds at Johannesburg is claimed to cover 
an area greater than that of any other welded 
structure in South Africa. In Hleciric Welding of 
August, it is stated that, excluding an office block of 
reinforced concrete, the building has a frontage of 
465 feet and an area of approximately 186,000 square 
feet. The outer walla are of concrete but all the 
interior walls are steel-framed. The floor is of con- 
crete throughout. To give unobstructed floor space, 
the number of columns was cut down to a minimum. 
The largest of the girders span 90 feet and are 12 feet 
deep. They were dispatched by road from the 
‘company’s workshops at Benoni, where all the steel- 
work was fabricated. To allow of transportation 
through Johannesburg, they were split into halves, 
the halvea being welded together at the site and the 
girders lifted in one piece. A striking feature of the 
design is the abencoe of gusset plates and the light- 
ne of all the sections employed. The entire frame- 
work is welded, including even the site connexions. 
The saw-toothed type of roof employed produces 
excellent internal lighting. The percentage of 
windows to floor space is about thirty. The lampe 
provided are of the mercury vapour type. Between 
500 and 600 tons of steel were used in the erection of 
the sheds, the greater portion of this steelwork being 
produced in South Africa. 


Electric Lighting in a Modern Store 

In Welwyn Garden City, Herta, an entirely new 
building now houses the Welwyn Stores; a de- 
scription of the building is given in the Mlecérical 
Review of October 18. The Welwyn Electricity 
Supply Co. built and equipped a new sub-station 
near the site to meet the demand. The 
G.E.C. Co., Lid., matalled the whole of the lighting 
and fittings for 386 combined tungsten and Osira 
lampe, The outaide illumination consists of four 
large neon signs. The shop frontea have artificial 
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stone piers, marble msersa and a painted wooden facia 
and cornice in which is set a line of fluorescent tubing 
running round three sides of the building. About 
900 feet of ‘Olore’ costed tubing has been used for 
this purpose. The store itself comprises ground floor 
and part of the first floor. Under an artificial day- 
light effect achieved by “T.O.T.’ unita, the natural wax- 
polished oak counters, stock fittings and panelling 
show up well. During the daytinfe, the daylight 
entering the ground floor through ‘glass-crete’ roof- 
lights from the staircase blends with the artificial 
illumination, all strong contrasta being eliminated. 
Each lighting unit consists of one 80-watt ‘Osira’ 
fluorescent type discharge lamp and three 150-watt 
tungsten lamps enclosed in opal sphere pendanta 
18-in. in diameter. All the main selling floors have 
this type of lighting. Tbe food hall is a separate 
section on the ground floor. There are 1,400 feet 
of fluorescent tubing, arranged round the oeiling in 
three parallel rows—one red tube and two blue— 
and the effect of this diffused brilliance is enhanced 
by the green and white chequered flooring, the tiled 
walls and counter fronta, and other modern fittings. 
Light signalling by pre-arranged combinations of four 
different colours is used throughout the store for 
attracting the attention of managers or other 
persons. 


Soil Science at Adelaide 


THe Winter School in Soil Science held dig 
August 14-28 at the Waite Agricultural Research- 
Institute, Adelaide, was a signal success. It was 
sponsored by the Council for Scientific and Industria» 
Research and the University of Adelaide and met 
under the chairmanship of Prof. J. A. Prescott. 
Sixty members attended, all directly engaged in 
work on soils, and representative of universities, State 
departments of agriculture and of forestry, water 
supply commissions, Government chemical labore- 
tories and other intereste. Papers were presented on 
classification, physical composition, colour, water 
relations, acidity and lime requirement of soils ; 
methods of soil surveying and utilization of soil 
maps and data; spectrochemical and polarographic 
methods of analysis; methods for determination of 
soil carbon, soil reaction and soluble saltes; the 
erosion problem in pastoral areas ; and other topics. 
Numerous demonstrations were arranged. As a 


“result of the School, soil investigators throughout 


the Commonwealth will m future be working in 
more intimate association and along more uniform 
lines. 


Rare Medical Books 


Ox the occasion of the seventieth birthday earlie: 
this year of the late Prof. Harvey Oushing, Bobu- 
man’s of New York brought out, under the title 
of “Seventy Noteworthy Medical Rarities”, an 
illustrated and annotated catalogue to which are 
prefixed a portrait of Dr. Cushing, taken abou 
forty years ago, and an appreciation. of the emi- 
nent surgeon and bibliophile by Dr. Lawrence 
Reynolds. Among the notable works leted in the 
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catalogue may be mentioned a thirteenth century 
medical manuscript on vellum containing some of the 
works of Constantinus Africanus, Giles of Corbeil 
and others, the work of Bartholomaeus Anglicus 
entitled ‘De Proprietatibus Rerum” (1585), Ambroise 
Paré’s “Dix Livre de la Chirurgie” (1564), Gasparo 
Aselli’s book on the lacteals (1627), Robert Boyle’s 
“Soeptical Ohymist’” (1661) and modern works 
by Oliver Wendell Holmes, Sir William Osler and 
8. Weir Mitchell. 


The Science Library 

Tzu Science Library, Science Messen: South 
Kensington, is remaining open. Books and periodicals 
are available for consultation in the reading room 
and for external loan to institutions engaged on 
research work. A relatively small number of the 
older books and periodicals have been removed and 
are not at present available. Although difficulty 
is anticipated, every endeavour will be made to 
maintain the collection of important current foreign 
scientific and technical Hterature up to the pre-war 
degree of completeness. The bibliographical and 
information service of the Library will be maintamed 
eo far as the reduced resources permit. 


Royal Astronomical Society 

THs meetings of the Royal Astronomical Society 
will continue to be held at Burlington House, Lon- 
don, but at an earlier hour. The Monthly Notices 
and also Oocastonal Notes will be published so far as 
possible, but the former. will not necessarily appear 
each month. The library will be closed except on 
meeting days, as the assistant secretary and office 
have been transferred to Oxford. The Ohristmas 
lecture, soirées, eto., have been postponed in- 
definitely. Prof. H. H. Plaskett, the senior secretary, 
is serving in the Royal Artillery, and Prof. W. M. H. 
ees Dee DOn Sppolnted acting eareuey. senile 
present. 
British Astronomical Association 

Tos annual general meeting of the British 
Astronomical Association will be held as usual on 
October 25, in accordance with the articles of the 
Association, and no arrangement has been made at 
present to alter procedure in the matter of ordinary 
meetings. The president, two secretaries and treasurer 
have been empowered to conduct the business of the 
Association if war-time emergency should cause a 
discontinuance of the meetings. If this contingency 
arises, the Journal will still be publiahed monthly, 
and it is hoped that papers will be contributed as 
usual by members. The library will be open only on 
the second and fourth Wednesdays of each month, 
but the librarian has power to refrain from opening 
in cage of emergency. 

Institute of Physics 

Tus, offices of the Institute of Physics have been 
transferred to the University of Reading, where 
accommodation had been reserved for them, by the 
kindness of the Council of the University. It is 
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hoped to carry on so far as possible the normal work 
of the Institute, with such further activities as may 
be necessitated by emergency conditions. The 
Institute is in touch with Government departments 
and other employers, and has been collecting and 
collating such information as is available regarding 
the employment of physicists durmg war conditions. 
A considerable number of inquiries for advice on 
this and other embrgency matters have received 
attention. It has been decided, unlees unpredictable 
circumstances intervene, to continue the publication 
and distribution of the Journal of Sotentflo Instru- 
ments on the same terms as in the past, though it 
may be necessary to reduce to some extent the 
number of pages in each issue. 


Announcements 


Da. Taw Gattoway has been appointed scientific 
superintendent of research at the Pirbright Research 
Station of the Foot-and-Mouth Disease Research 
Committee. 


De. 8. C. Harnaxn has been appointed director 
of the Institute of Cotton Technology of the National 
Agricultural Society of Peru. 


Sm FaapaRicok Mmwzres has resigned his position 
as medical officer of health and school medical officer 
of the London County Council, and has been succeeded 
by Dr. William Allen Daley. 


Ix the hope of giving assistance to students im 
London who have been unable to follow their univer- 
sity colleges into the provinces in the present 
emergency, the managers of the Royal Institution 
have arranged for additional short courses of lectures 
to be given dealing in an introductory manner with 
certain subjects of modern physics and chemistry. 
Applications should be made to the Royal Institution, 
21 Albemarle Street, London, W.1. 


Ir is hoped to arrange day and/or evening courses 
in electrical methods ‘of chemical analysis, micro- 
chemical analysis, spectroscopy and bacteriology at 
the Sir John Cass Technical Institute. Those wishing 
to take classes in these subjects should write, stating 
poesible days and hours of attendance, to Dr. E. de 
Barry Barnett, Sir John Cass Technical Institute, 
Jewry Street, London, E.0.38. 


Tas governing body of the British Medical Post- 
graduate School has decided to carry on post- 
graduate instruction for the present. 


Owrra to the war, the International League 
against Rheumatiem will no longer be able to carry 
out its activities, and its bureau at Keizergracht 489, 
Amsterdam, will be closed. 


Exenragy cases of smallpox were notified in 
England in 1988, of which nine were variola major 
and nine variola minor, and there were three deaths. 
These are the first deaths from smallpox which 
have occurred m England since 1984. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible for opinions 


al 


expressed by 
They cannot undertake to return, or to correspond with the writers of, ee a 
witended for this or any other part of Narona. No notice ta taken of anonymous communications. 


NOTES ON POINTS IN SOMS OF THIS WHAEK’S LETTERS APPEAR ON P. 718. 


CORRESPONDANTS ARB INVITED TO ATTACH SIMILAR SUMMARIES TO THAIR COMMUNICATIONS. 


Kinematical Relativity and the Geological Time-Scale 
In a recent paper, a detailed analytical theory of 
time-keeping haa been develo on an axiomatic 
basis’. Starting from the existence of a temporal 
ence for events at any observer and the 
existence of a ‘substratum of equivalent observers’, 
it has been found that amongst all possible gradua- 
tions of the clocks of a substratum two families stand 
out with special pro i oe ey T, 
according to which is described by 
each of its members as static, ee i, 
according to which it is described as uniformally 
expending from a point origin. By deriving the 
equation of motion of a free particle, it has been found 
that if we identify the smoothed-out universe of 
extra-galactic nebule with a substratum, then the 
uniform time of dynamics is to be identified with 
+-time*, which gives an infinite ‘age’ to the universe, 
whereas: the uniform time of optics and atomic 
vibretors is to be identifed with a ttime’, which 
gives 2 x 10° years as the die aitigh pda tabs 
It is well known that this ‘age of the universe’, as 
derived from Hubble’s law, is of the same order as 
the ‘age’ assigned to the oldest rocks on the earth’s 


surface by analysis of their uranium-lead ratio. This ` 


result, by itaelf, cannot be taken as conclusive 
evidence that this is the earth’s ‘age’ because, as 
Hohne remarks‘, ‘“Hutton’s oft-quoted dictum that 
ha eond fad Go velg of beeing ’ remains 
true of geology to this day. Geological time dates 
from the deposition of the oldest known sediments, 
and whatever their age may be that of the earth 
must be still greater’. However, strong corroborative 
evidence for the significance of this figure comes from 
recent investigations of the helium ratio of iron 
meteorites, about 70 per cent of which are now 
believed to reach our planet from outside the solar 
system®. These again lead to a greatest ‘age’ of the 
order 2 x 10° years. 

These investigations of rocks and meteorites are 
based on the Rutherford-Soddy law of radioactive 
decay, which states that if N 1s the number of atorns 
of a particular radioactive element present in & 
specimen at a given epoch, and if 8N is the number 
of these atoms which disintegrate in the subsequent 
interval 3%, then 

—8N = NR, 
where 2 has been found to be in 
perature, preasure, ete. Ages’ are asri gn 
this law on the ‘assumption’ that à is invariant for 
change of epoch. This, of course, is simply a 
definition of the particular uniform time of radio- 
active decay of a given element. Simoe different 
elementas and methods lead to consistent resulta, we 
have good reason for beli that there is & unique 
uniform time of radioactive decay, and the agreement 


between the ‘ages’ assigned to the oldest rocks and 
meteorites with the ‘age’ assigned to the universe by 
Hubble's law makes it extremely plausible to identify 
this time with the uniform t-time of optics. 

If, therefore, we regard the dates sasigned to 
geological epochs as tscale dates, it becomes .of 
interest to compare them with the corresponding 
dates on the +t-sceale, given by* 


T = by log (tfe) + be 
where t, is the present t-epoch, sinoe this is the soale 
which has been identified with the uniform time of 
dynamics. It is readily seen that if ft, is any 


past 
t-epoch and +, is the corresponding t-epoch (the two 
scales agree on the value of the present epoch, ñh} 
then 


te — Tı™ h log (t/t). 


We can, therefore, immediately compile the following 
table to illustrate the difference between the + and 
<-periods assigned to geological eras, all figures being 
in millions of years. 


Geologmal penod ty le— 4 lt 
Preeant 2,000 0 0 
Base of Hooence Rooks 1,980 70 71 
Base of Cretaceous Books 1,900 100 102 
Bass of Triassic Rooks 1,800 200 210 
Base of Devonian rocks 1,700 300 325 
Base of Ordovician rocks 1,600 400 445 
Bese of Oambrian rocks 1,600 500 675 
Laurentian rocks 1,000 1,000 1,400 
Oldest Huropean rocks 500 1,500 2,800 
Oldest rocks (Manitoba) 250 1,750 4,200 
‘Oreataon’ 0 2,000 oo 


We obeerve that the +- and +-measures of the whole 
fossil period (Cambrian age to present) differ by 
about 15 cent of the t-measure, which is not much 

ter t the probable error in assigning epochs 
y the t radioactive methods. Moreover, when 
we go Dak a thousand million years on the t-scale, 
that is half way back to ‘creation’, wo find that 
the t-measure of this period is not more than fourteen. 
hundred million years. 
G. J. Wurrrow. 


Christ Church, Oxford. 
Sept. 21. 


- 15, 283 (1988). 
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Fission of Uranium under Deuteron Bombardment 


Soa the phenomenon of neutron-induced fission 
of the uranium and thorium nuolei is now indisputably 
established, attention may be turned to the possible 
efficacy of other bombardmg particles in this respect. 
An outline is here presented of evidence suggesting 
that high-energy deuterons are, in fact, capable of 
producing flasion in uranium. 

The following experimental arrangement has been 
used. One inside surface of a copper box is covered 
with a 20 mgm./om." layer of uranium metal, and is 
bombarded by eee through an aperture 
i box. An inside pocket 
on one of the other walla contains metal foils for the 
purpose of collecting particles projected from the 
target through an in the pocket. A thickness 
of 2 mm. 8.P. aluminium is always present to protect 
the collecting foil from the low-energy products dus 
to mechanical disintegration of the target. Bombard- 
ments of about | amp. for ten minutes are convenient, 
and are found to produce on the collector activities of 
intensity suitable for measuring with a Geiger counter. 

It is necessary to estimate what part of the activity 
on the collector is due to general neutron radiation 
and to deuterons scattered from the target. In the 
pocket are placed three foils of 3-3 mgm./cm,! 
nuanian i D add N Gacandes ct imity to the 
target, and a single thickness of half-millimetre 
copper aheet between the foils D and N. Five minutes 
after a 4 pamp./min. bombardment with 9 Mv. 
deuterons, it is found that the neutron effect of the 
irradiation has produced in N a amall activity of 
40 counts per minute ; the neutron effect is eliminated 
from D and F simply by subtraction of this N effect. 
D's activity measures the scattered-deuteron effect 
and is initially about 100 counta per minute, decay- 
ing with a -life of 2-8 min. to reach a negligibly 
amall value after 20 min. F's activity, however, is 
about 1,500 counts per min., and is much longer- 
lived, although with a target entirely of lead, F aa 
well as D shows only a D effect. 

The decay curve for W's activity has been followed 
for about 7 hours and has been co with that 
calculated from Frisch’s formula! for the decay of 
multiplex activity. The measure of agreement is 80 
substantial as to ude the possibility of a merely 
accidental coinci ; 

A stack of six 0:66 mgm./om." aluminium foils 
has been placed in the pocket and after the of 
30 mmutes (when the D effect has decayed) the 
activities are found to decrease regularly through the 
stack, reaching inappreciably small values in the 
fifth and sixth foils. Regarding another aspect, the 
fact that replacement of aluminium aa the collector 
material by silver causes no signifloant difference in 
the decay curve, suggests that the activity has bean 
Implanted rather than induced. The evidence thus 
indicates that radioactive nuclei are | ae eae from 
the uranium target with a range of the order of 
2 om.; this occurrence is evidently to be ascribed 
to a fission of the uranium nucleus. 

It is important to ameme the magnitude of the 
fission effect caused by background neutron radiation, 


and for this p there has been enclosed in the 
pocket itself a layer of uranium, se ted from P 
by 2 mm. 8.P. of aluminium, and the target 
by the copper sheet, this t necessarily 


reproducing fairly closely that activity in F which is 
due to neutron-induced fission. The intensity in this 
case is lees than one twentieth of that observed in 
the positive experiment. 
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Approximate measurements have been made on 
the excitation function for deuteron-induced fission, 

ing aluminium absorbers to modify the energy of 
the and a suitable disposition of diaphragms 
to protect the collector against deuterons scattered 
from the absorbers. The threshold for the procbes 
appears to lie at about 8 Mv., and the cross-section 
increases rapidly in the range 8-9 Mv. 

The conclusions drawn from these preliminary 
expernmments would receive ivocal confirmation 
from a chemical identification of the fragment nuclei 
or & detection of their large ionization unpulses in 
an ionization chamber. It might alao prove profit- 
able to examine the effecta given by others of the 
heaviest elements (especially thorium). 

Dr. R. 8. Krishnan and other colleagues of the 
Cavendish cyclotron group have rendered me indig- 
pensable assistance, and 1 am indebted also to Prof. 
J. D. Cockcroft for pertinent suggestions. 


Cavendish Laboratory, D. H. T. Gant. 
Cambridge. Aug. 36. 
1 NATURE, 143, 852 (1049). 


Absorption of Polymolecular Films in the Infra-Red 
Tas use of infra-red absorption spectra as a means 
of investigating molecular structure has still to be 
extended to surface films. Until very recently, the 
possibilities of this extension seamed remote, aince a 
monomolecular layer does not contain enough mole- 
cules per square centimetre to produce measurable 
absorption. Thus it is found experimentally that 
approximately 10'* molecules are i to 
produce appreciable absorption in a beam of 1 sq. om. 
cross-section, whereas the number of molecules per 
square centimetre in a monomolecular layer is about 
5 x 1044. With the production of polymoleoular 
films close to 1,000 molecules thick, the possibility 
of detecting absorption still seemed alight, but 
technically feasible, if a method employing several 
reflections through such a film were employed. 

As a matter of interest, it was decided ‘to try 
whether any absorption could be detected using a 
single reflection through a film of methyl stearate 
700 molecules thick, deposited on ea chromium-plated 
strip of metal. We were surprised to find that the 
well-known absorption at 3:34 due to CH groups 
was easily detectable, showing about 80 per cent 
absorption, while other weaker bands were noticeable 
between 6u and 10pu. Next, a film only 200 mole- 
culeg thick was tried. This still gave the 8:8 pu band 
with appreciable intensity. These results mean that 
absorption spectra were being obtained from ap- 
proximately 1017 molecules, instead of the customary 
103. In other words, the abeorption coefficient of a 
molecule in the infra-red seems to be considerably 
increased when it is in a surface film. 

The possible causes of this will not be discussed 
here. The purpose of this note is merely to record 
this fact, which opens up a new and potentially 
interesting fleld of research in infra-red spectroscopy 
and its application to problems of molecular structure. 


-In particular, this may prove to be a very suitable 


method of studying protein molecules. 
We wish to expreas our thanks to Dr. Stenhagen, 


who prepared the films. 
k G. B. B. M. SUTHERLAND. 
W. T. TOTTA. 
Laboratory of Physical Chemistry, 
Cambridge. Sept. ‘1. 
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Analysis of Varying Sound 
. ‘THs only reasonable method of frequency analysis 
applicable to the case of varying sound as yet pub- 
- lished is that of Germandky' and Brown*, using 
diffraction of light by varymg-denstty sound-fikn. 
Bel dig ecinical dale Gene © (oe aai 
seem to prevent further development in practical 
applications of that method, I have recently used a 
very ADRS Se a a method of frequency 
analysis which can be designed so as to satisfy all the 
ts met with in the analysis of any sounds 
or other vibrations. 
The easential part of this method is a photo- 
gapa PAE Dnne std Tan si 
e eee ee intensity varies as 


rr (0 < B < A), along the a direction 


ee es and the wave-length d varies oon- 
tinuously in the y direction. The incident 
intensity is varied _to the sound to be 
analysed, and s fhn is moved at 
are he I em the œ direction at the back of 
the analysing plate. 

Let the incident light mtensity be expressed as 
P + Q f(t), (0< QIf(@) |< P), and the velocity of the 
fhn be F; then a point on the moving film receives 
an amount of light which oan be expreased as 

Na 


J (rsor( 8] [4 Penn 





where © is the co-ordinate of the point at $ = 0, and 
2N ia the number of waves in the analysing plate. If 
N is sufficiently the above integral reduces to 
en ea ia 


J 1 5?) ain stean foma Pias 


ir ca ETE epee rare of f(t). 
On a woiform background, sharp lines, the blackness 
of which varies sinusoidally, are obtained strobo- 


soopically, one corresponding to each component. 





NATURE 


Oct. 21, 1939, Vor. 144 





If the number N is not very large, these lines are 
broadened to bands, and this broadness limits the 
resolving power. In the case of i 
variation of the spectrum can be followed by making 
N sufficiently small, so that the resolving power of 

and that of time counteract each other. 
ae Se E E a RAE The lack of 
in frequency is complementary to 
Fun E AE PET Gas Gane E ae ea 


A simple example is given in Fig. 2, which shows 
the analysis obtained for the ‘ waves’ (10 pulses 
followed by an mtermission of 10 periods) shown: at 


the bottom of the figure, n, bemg the fundamental 
frequency. A preliminary test of the application of 
this method to the analysis of was also under- 
taken. The variation of word pitoh and the crossing 
of different suocesstve overtones over the formant 
region of the vowels were clearty observed. 

The analysing plate can be modified in various 
ways for different purposes, Fig. 1 bemg merely an 
example. Further, Lear gobs temp awieet ee 


acter of the Aasna aad 
any orthogonal sets cen ee 
is obtained of given functions in series 


Gp ategas of sore euitable-aruh functions. 

Another application of the analysing plate is found 
in the artificial ion of sound. By throwing 
on the plate suitably formed moving rays of light, 
and receiving the transmitted lighb on a photo-cell, 
any desired sound can be produced. 

The construction of this analysing apparatus and 
investigations of some of ita applications are now in 
progre ia Profs Tals Hora leboratary: I wish to 
expres my gratitude to Prof. Hori, and also to the 
Hattori Hokokai for financial support. 

Katumi [ataHORLI. 
Hokkaido Imperial University, 


Ra i 
J Joly 2. 
1 Germany, B., dan, Phye., 7, 453 (1080). 
eee” Natura, 148, 1009 (1987); ba Biss Beat oes 


Atomic Parameters of y-Silver - Cadmium 
Rmapsvsrina atomic parameters of y-brass, we 
have calculated three successive sets of atomic 
perameters for y-ailver - cadmium. These sets we 
tested by the intensities calculated with 
them with the observed Intensities of the reflections 
of y-mlver-cadmium. For our thrice readjusted 
atomic parameters, namely, a = 0-105, b = 0-175, 
© = 0-858, d = 0-310, and 6 = 0-038, the agreement 
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between the observed and the calculated intensities 
was sufficiently good to afford confirmation of the 
correctness of these values. Interatomic distances 
calculated from these adopted atomic parameters 
ay ll Sgt can lag E gral ese? 
atoms, silver atoms occupying positions of 
B atoms and O atoms, cadmium atoms those of A 
atoms and D atoms. 
Our calculations were based on powder photo- 
graphs and the data of reflections made available to 
us by Prof. A. Westgren of the University of Stock- 
hohn. A detailed account of them will be published 
in the Acta et Oommentationss Universitatis Tartuensis. 


Hanab PHELIT®. 
Rote AAVAKIVI. 
Laboratory of Theoretical Physics, 
University, Tartu. 
Sept. 20. 


ic Measurements on Solutions of Visual 
Purple and Indicator Yellow 


Liger transforms visual purple, the substance 
responsible for scotopic vision, into a yellow com- 
pound, the colour of which depends on pH. (‘indicator 
yellow’'), Visual purple behaves as a coloured 
protein, that is, it is a ‘ tein’. 
have been carried out to see if a shift o 
Or ep Oe AN 

le was obtamed fram Hungarian 
Tiei ae means of extraction with digitonin, and the 
solution dialysed for long enough to remove the bulk 
of the salts, but not to itate the protem. 
Measurements were made with a micro-cataphoretic 
cell which will be described elsewhere. Quarts par- 
ticles of the sixe 2—5 » were suspended in the solution 
and N/100 acetate buffer added. The particles 
adsorb the c rotein and their movement is 


the iso- 


ruby light to prevent bleachmg. After each deter- 
mination, white light was switched on without 


During 
oataphoretic velocity of the particles increased in 
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solutions more acid than about pH. 4:85, and decreased 
in solutions more alkaline than pH 4-5. After a few 
minutes a steady velocity was reached, which was 
independent of whether observation was made with 
ruby or white light. 

The cataphoretic velocities before and after bleaching 
for one preparation are plotted inst pH im the 
accompanying graph. It appears the isoelectric 
point of the in the visual purple solution ‘is 
4°47, and in the indicator yellow solution 457 pH 
units. Other preparations gave the same type of 
curves and, the same shift on bleaching, but sometimes 
the positions of the isoelectric points were slightly 
different (+0-1). The isoelectric points are, therefore, 
in a comperatively strongly acid range. This explains 
the observation that solutions of Paua pi become 
acid. on prolonged dialysis againey distill water’. 


isoelectric point of & protein or chramoprotein. The 
posite point of a protein or chramoprotas. ‘The 
associated with an increase in the number of alkaline 
groupe, such as NH,, available for ionization. 

Our thanks are due to the Rockefeller Foundation 
for financial help. 


E. E. BRODA. 
C. F. GooDHVE. 
R. J. LYTHGOE. 
E. VICTOR. 
University College, 
London. 
September 6 


A Mechanism for the Concentrating of Potassium by 
Cells, with Experimental Verification for Muscle 


Tas membrane considered is one of special type, 
with cation and anion pores, permeable to potassium 
but not to larger sodium ions, and permeablé at the 
same time to small anions of the type of chloride, 
bicarbonate, phosphate, eto., but not to larger anions 
such ss hexose esters, phosphocreatine, eto. The 
concentrations inside (or within the cell) and outside 
gy recente agit Spa ne aid B/F and 

i ge iti cations; k, and k, potassium; d 
and permeable anions; A/V, impermeable non- 
colloidal anion anions; O/V, colloidal anions inside; æ, 
external impermeable non-electrolyte such aa glucose. 

The permeable anions, which will be almost entirely 
chloride and bicarbonate, are considered as mono- 
valent, and the valencies of B, A and CO are written 
as m, n and p. F is the volume of the solvent inside, 
whioh is considered to be initially one litre. The quan- 
tities A, B and C are regarded as i t of F. 
The total external concentration is written as ‘ o’. 

From the requiremente of the osmotic, electrical 
and Donnan equilibria we may deduce the following 


V* (c§—4hd) — 2V Keo + (K*— K,*)=0. (1) 
2k, = o — (K — KV .  . -. (8) 
kd = kd, a) 
where -E = B44, (4) 


Reckoning the value of (K — Kı) from the available 
data, it is found to be sufficiently small to be neglected 
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in approximate calculations, so that we may write 
for (1) and (2): 


2K 
a eB) 
and k = c¢/2, : ; ; ; (7) 


From equations 6 and 7 it appears that as potas- 
gium ıs substituted for sodium in the external 
solution, the potassium concentration in the cell will 
remain unchanged, but potassium will enter and the 
cell volume increase. As the external concentration 
is increased, the potassium concentration inside will 
increase ; but if the external potassium is also raised, 
the volume will stand higher than otherwise and 
potassium will have entered the cell. 

When excised muscle is immersed in Ringer or 
Barkan fluid, potassium is lost until the external 
sdacogher ay 29 milliequiv./litre. The raised equili- 

rium value appears associated with widening of the 
cation and anion pores, and it is from this raised 
value we shall consider the effect of potassium changes. 
The interspace fluid is taken as 9 ml./100 gm. tissue 
(from magnesium and inulin methods), though small 
differences with total volume changes will not 
materially affect the calculations. 

The following table illustrates the kind of results 
obtained ; each figure being the mean of four or five 
e ta. Concentrations are a8 

iv./litre of external fluid or water 
ERE latter is normally 71 ml./100 gm. ao. 





For equation 3 we have the following data, taking 
chloride as an example of the permeable anion. 





Here we shall consider briefly an apparently easy 
and effective means of increasing the potassium in 
cells without change in external potassium or in 
total concentration outside. If, in the above acheme, 
Impermeable anions are formed from permeable, V 
the vohmme of the cell will increase from equation 
ae came! ytaasium and more diffusible anion will enter 
in acoordance with equations 8, 2 or 7. No 
payne rere of hydrogen ion with ita excessively 
low gradients will be necessary. A permeable anion 
that could play this part pre-eminently is phosphate, 
and when we examine the nature of the impermeable 
non-colloidal anions within the fibre we find that 
they are mostly if not quite formed of phosphorylated 
compounds important for the carbohydrate cycle. If 
such com ds decrease in concentration duri 
rapid carbohydrate oxidation, potassium should leave 
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the cell, and when reformed the reverse should occur. 
A relation between carbohydrate metabolism and 
potassium interchanges has, in fact, been already 
noted (for example, by Verzar) and is here rationally 
i reted. 
ith the above membrane the potential changes 

with varying external solutions can also be readily 
understood, previous explanations assuming chloride 
impermeebility being demonstrably ingorrect. 

The above research was supported by a grant from 
the Irish Medical Research Council. 


E. J. CONWAY. 
University College, P. J. BOYLE. 
Dublin. 
Sept. 1. 


Action Potentials Recorded from Inside a Nerve Fibre 

NERVOUS messages are invariably associated with 
an electrical change known as the action potential. ‘ 
This potential is generally believed to arise at a mem- 
brane which is situated between the axroplasm and 
the external medium. If this theory is correct, it 
should be possible to record the action potential 
between an electrode inside a nerve fibre and the 
conducting fluid outside it. Most nerve fibres are too 
small for this to be tested directly, but we have 
recently succeeded in inserting micro-electrodes into 
the giant axons of squids (Loligo forbest)}. 

The following method was used. A 500 u axon was 
partially dissected from the first stellar nerve and 
cut half through with sharp scissors. A fine cannula 
was pushed through the cut and tied into the axon 
with a thread of silk. The cannula was mounted 
with the axon hanging from it in sea water. The 
upper part of the axon was illuminated from behind 
and could be observed from the front and side by 
means of & system of mirrors and a mi the 
lower part was cnuclated by oil and Gould be carman: 
lated electrically. Action potentials were recorded by 
connecting one amplifier lead to the sea water outside 
the axon and the other to a micro-electrode which 





Fig. 1. 


PHOTOMICROGRAPH OF ELEOTRODE INSIDE GIANT 
AXON. l SOALE DIVISION = 33 uw. 
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was lowered through the cannula into the intact 
nerve beneath it. The micro-electrode consisted of a 
glass tube about 100 p in diameter and 10-20 mm. in 
length ; the end of the tube was filled with sea water, 
and electrical contact with this was made by «4 
20 u silver wire which was coated with silver chloride 
at the tip. Fig. 1 is a photograph of an electrode 





Fig. 2. 
ACTION POTENTIAL REOORDED BETWHEN INSIDE AND 
OUTSIDE OF axon. Toe wake, 500 croLne/amo. 
THA VERTICAL SCALE INDICATES THR POTMNTIAL OF 
THA INTERNAL HLEOTRODE IN MILLIVOLTS, THM BRA 
WATEE OUTSIDH BEING TAKEN AT ERBO POTENTIAL. 


unside the living axon. The giant axon shows as a 
clear space and is surrounded by the small fibres aod 
connective tissue which make up the rest of the nerve 
and about 1 mm. from ite tip. A small action potential 
was recorded from the upper end of the axon and 
this increased as the electrode was lowered, 
antil it reached a constant amplitude of 80-05 mv. 
at a distance of about 10 mm. from the cannula. In 


to be in a completely 


impulses for several hours. 
¢ernal electrodes showed that the action potential 
was conducted for at least a centimetre past the tip 
of the micro-electrods. 

These results are important for two reasons. In 
the first place they prove that the action i 
arises at the surface, and in the second, 
the absolute magnitude of the action potenti 
about 90 mv. at 20° 0. Previous measurements have 
«always been made with external electrodes and gi 
values which are reduced by the short-circuiting 
of the fluid outside the nerve fibre. 

The potential difference recorded between the 
anterior and exterior of the resting fibre is about 
50 mv. The potential difference across the membrane 
«may be greater than this, because there may be a 
junction potential between the axoplasam and the sea 
water in the tip of the electrode. This potential 
cannot be because the anions inside the 
merve fibre have not been identified. 

We wish to express our indebtedness to Mr. J. Z. 
Young, whose disco of the giant axon in Loligo 
anado this work posable. 

A. L. HODGKIN. 


Laboratory of the A. F. Hoxumy. 
dfiarme Biological Association, 
Plymouth 


August 26. 


‘Young, J. Z., Pree. Rey. Soe, B, 181, 319 (1086), 
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Legume Nodule Metabolism and Nitrogen Fixation 

Tas extant of nitrogen fixation in legume nodules 
is governed primarily by the carbohydrate supply 4%. 
Quantitative information concerning the carbohy- 
drate and nitroged metabolism of nodules is, how- 
ever, somewhat limited. Investigations of this 
subject, conducted during the past four years, are 
here reported upon briefly. 

The experimental procedure involved the use of 
chemical analyses. Nodules twelve species of 
legumes were compared with normal root tissues of 
Be ee 
These tissues were detached from young field-grown 

lantas, washed, and used as , foasitle in 

arburg respiration experimenta, or otherwise as 
desired. The outstanding results of these studies are 
given. below. 

Variations in behaviour between samples of- 
nodules of different species were not much greater 
than between samples of the same species, bence the 
selection of a species for an experiment was relatively 

The same generalization applies also 
to root oe 


The inner tissues of most nodules kept in air were 
under partially anaerobic conditions; this was like- 
wise true for large nodules even in oxygen. This 
conclusion is besed upon the relative rates of respira- 
tion and respiratory quotients of nodules and roots 
pe anager gird cael ley poner ep In air, the 
average Qo, of whole legume nodules and small 
roota of legumes and non-legumes was about 2-2; 
the values for nodules immediately after crushing ` 
usually varied between 3 and 7. The use of 
roe increased the average Qo, of whole n 
to ut 5°8, but changed that of small roots only 
slightly. Se e well aerated, 
even in air. RG <aluie Gf nodules inereaned 
On nie ee 
centration. In air most nodules, evan though small, 
showed F. Q. values considerably above 1-0, whereas 
im pure oxygen the values were usually near 1:0. 
Small legume and non-legume roote usually gave 
values iably below 1-0 even in air. 

Small roots apparently contain less available 
carbohydrates than do nodules, since glucose additions 
increased the Qo, of the former about 40 cent 
and of tbe latter 12 per cent. The smaller 
of the roots, however, favored engar penetration, 
and this fact may account for a portion o 
increase. Under anaerobic or ially a ee 
conditions both nodule and root tissues formed ethy] 
alcohol’; under aerobic conditions alcohol was 
oxidized completely to carbon dioxide and water. 

. The rates of respiration per unit of tissue nitrogen 
of legume and non-legume roots was 3-4 times as 
great as for nodules in air, and twice as great as for 
nodules in oxygen. This indicates that a considerable 
portion of the ni in nodules is either in storage, 
translocatory or other biologically inactive oom- 
pounds. 

ted attempts to obtain nitrogen fixation by 

nodules of different species and ages and 
maintained under various conditions were, with one 
possible exception, unsuccessful. Nitrogen analyses 
were made either by the Kjeldahl method or by gas 
analysis. 


These tal results are in harmony with 
the accepted idea that the bacteria in 
nodules are mostly in a dormant condition. Under 
ordinary atmospheric conditions the Qo, of nodule 
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tissue was not greatly different from that of young 
root tissues, and the average respiration rate of the 
bacteria corresponded to or was even lower than 
that of resting rhizobia (Qo, usually about 6-8) m 
culture. Considering, furthermore, that nodules 
usually represent only 1-5 per cent of the total dry 
weight of the plant, it is obvious that the bacteria in 
the nodules oxidize only a small portion (see earlier 
discussion) of the carboh te synthesized by the 
host plant. The bulk of the carbohydrate supply 
that y determines the magnitude of nitrogen 
fixation is actually used by the host in ita growth 


processes. 
A detailed account of these investigations will be 
published shortly in a series of papers. 
FRANKLIN E. ALLISON. 


i Albeon, Seu Soi., 30, 123-148 (1935). 
* ison and Ludwig, J. Amer. Soa, Agron., 3L, 140-155 (1030). 


*Ladwig, Albeon, Hoover and Minor, ‘“Inaldental Observations 
Regarding ths Production and Utihration of Alwohol by Plant 
Times”. Solanos. In the proes, 


Correlation between Seed Weight and ‘Adult’ Weight 
in Tomatoes 

In a recent contribution to the study of heterosis, 
Luckwill! adduces evidence that in different crosses 
of tomatoes hybrid vigour may appear at different 
stages m the life-cycle. He states that in certain 
crosses “there was found to be very little corre- 
spondence between the presence of heterosis in the 
seed and in the mature hybrid”. A possible reason 
for this, aa Luckwill mentions, is that seed size is 
influenced by other than genetic causes, but there is 
another explanation which has been overlooked, and 
which is important m all such studies of plant 


In Luckwill’s experiments seeds of known weight 
were planted in pota, and were afterwards trans- 
planted ‘with the greatest possible care” into garden 
plots. Luckwill assumes that the disturbance in 
growth due to transplanting does not interfere with 
any oorrelation between seed weight and adult 
weight, and that if seed weight is important in deter- 
mining size, larger seeds should give rise to larger 
plantas, notwithstanding this treatment. The follow- 
mg date show that this assumption is inoorrest. 


OCOvaARIANON OF SEND WHIGHT AWD ADULT WEIGHT FOR YAN STRAING 
- OF TOMATO MS, DETWEAN MEANS OF STRAINS. 





Weighed seed of ten strains of tomatoes (five inbred 
lines and five F, crosses) were planted in uniform 
conditions in a greenhouse. After an interval of 
81 days half the i were transplanted with 
great care into ten-inch pote. The other half re- 
mained in the ten-inch pota in which they had 
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germinated. The transplanted and control seedlings 
were arranged in blocks in a ouse, to facilitate 
statistical analysis. On the 78th day after garmina- 
tion, as the first flowering truss appeared, the planta 
were harvested, dried in a stream of air at 95°, and 
weighed. The accompanying table shows the result 
of an analysis of covariance between seed weight and 
adult weight for the transplanted and control plants. 
It is clear that there is a highly significant correla- 
tion between seed weight and dry weight at the onset 
of flowering, and that this correlation is destroyed 
if the planta are transplanted between sowing and 
ing, however carefully the transplanting is 
carried out. It seems obvious that Luckwill’s method 
of comparing the significance of differences of means 
of seed weight on one hand, and of means of 
freeh weight 145 days after planting, and after trans- 
planting, on the other hand, can give no reliable 
information as to the relation between seed size 
(whether in hybrids or inbred lines) and adult size. 
A full account of these experiments will shortly bg 
published. i C 
Hruio ASHBY. 
Botany Schoo:, 


University of Sydney. 
Aug. 28. 


1 Luckwill, L O., J. Qen., 37, 421 (1080). 


Loaded Dice 

Dios have been used as a game of chance from- 
time immemorial and have in all ages been associated 
with gambling for high stakes. Loaded dice or dice 
adjusted to increase the probability of a parti 
face or one of a group of faces turning up have 
used by swindlers from very early times, and such 
methods of destroying symmetry as unsymmetrical 
weigh and slight alteration of form are well 
laa Nc in the case of normal dice, the method 
of numbering the sides may cause a alight departure 
from ect symmetry, and there may be justifica- 
tion for the alleged belief of professional gamblers 
that there is s slight tendancy for the higher numbers 
4, 5 and 6 to turn more often than 1, 2 and 8. 

Dice are n in such a way that the sum of 
the numbers on opposite sides is-always 7. There 
are two possible enta which are mirror 
images of each other, but I do not know whether 
both are used. The numbers 1, 2 and 3 are grouped 
around one corner of the cube and the opposite 
numbers 6, 5 and 4 around the diametrically opposite 
corner. It follows that if conical or hemispherical 
holes are used for numbers, since more material i 
removed the higher the number, the centre of gravity 
will be displaced towards the corner adjoming the 
three low numbers, and there should in 
be a slight bias in favour of the higher number: 
turning up, the magnitude of the bias being increaseo 
with the size of the holes. There should also be s 
bias, though very much smaller, in favour of ever 
numbers against odd numbers. 

Attempts to detect such a bias by a very large 
number of throws have, I believe, been recorded 
but I am unable to trace such records. imente 
detection of a bias would not show, however, tha? 
the bias was due to displacement of the centre oh 
gravity, since another and important factor it 
involved, namely, lack of uniformity in the frictiona 
resistance of the surfaces of the die. 
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In profeasional gambling, dice are thrown along a 
plane surface of correct texture such as & billiard 
table. A die near the end of ita course with just 
sufficient momentum to overturn, it, if arrested by 
the surface will, if ita frictional resistance is low, slip 
forward without overturning, but if sufficiently 
cetarded by friction will turn over on to the next 
tace. The result of this can be more easily seen by 
oonsidering dice marked, as they frequently are, 
black and white. on opposite faces. If the black faces 
bave low and the white higher frictional resistance, 
y die on ita black face will slip forward and stay on 
that face when one with the same momentum but 
gn ita white face will turn on to one of the four 
adjoining faces, two of which are white and two 
black. Assuming that there is equal probability of 
a die being on any one of ite six faces before frictional 
resistance is operative, friction can thus cause a large 

ias, of limiting probability 3 to 1 in favour of the 

coming to rest with one of the faces of higher 
œ on top. 

In order to test this effect of frictional resistence, 

marked plain, transparent coloured dice of the 
nodern type with a amall black dot on three adjoining 
‘aces and a small white dot on the three opposite 
‘aces, and treated the faces having black dots in 
various ways with the view of increasing resistance 
o alip without leaving visible signs of treatment. 
ixcellent resulta were obtained with a specially 
arepared slow-drying colourleas varnish, undetectable 


“ 
¥ 


The uniform time of radioactive decay is identified 
xy G. J. Whitrow with the ttime of kinematical 
alate according to which the ‘age of the universe’ 
a of the order 2 x 10° years. Since this is not the 
miform time of dynamics, according to which the 
age of the universe’ is infinite, a com is made 
netween the dates assigned to various geological 
ypocha by radioactive methods and the corresponding 
lates in dynamical time. It is found that the two 
measures of the whole fossil period differ by an 
«mount not much greater than the probable error in 
»wtimating its duration by the present methods. 
D. H. T. Gant has bombarded uranium with high 
mergy deuterons, and by studying the decay curve 
f the recoiling fragmenta he has obtained evi- 
lence suggesting that radioactive nuclei are pro- 
yected from the uranium target with a range of the 
xder of 2 cm., dus to a fission of the uranium nucleus. 
Whe threshold for the fission proceas appeara to lie 
«b about 8 Mv. and the croes-section increases rapidly 
n the range 8-9 Mv. 


G. B. B. M. Sutherland and W. T. Tutte report 
shat appreciable absorption in the infra-red region of 
she spectrum between 8u and 10, is exhibited 
oy polymolecular films only a few hundred mole- 
sales thick. This rather surprising result opens up 
« new field of research in the application of infra-red 
spectroscopy to the structure of surface films, and 
nay be of importance in studying protein molecules. 

K. Imahori describes a photographic method of fre- 
juency analysis which can be applied to sound. 

From powder photographs by A. Westgren and 
J. Alstrand, H. Perlitz and R. Aavakivi have calou- 
ated the atomic parameters of y-silver - cadmium, 
“inding by the method-of successive approximations 
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has peni on the treated dice. When the varnish 

hardened. sufficiently, a alight difference of 
ot was detectable though not obvious. Numerous 
trials with treated dice thrown on. a suitable surface, 
best on a billiard table, showed a most pronounced 
bias in favour of the treated sides with black dota 
turning up. The bias decreased as the varnish became 
herder, and was much smaller twenty-four hours 
later. The following throws made with a single die 
and grouped into hundreds are typical : 


65, GL _ 1°90 


black 65 74 
"RTE WIB T 


60 62 67 60 
‘white tatata tat 


If two such dice are thrown, as in a common form 
of gambling, the probability of a pair of black against 
a pair of white is 1-97 = 3-6 to 1. 

With ordinary numbered dice with conical or 
hemispherical holes, it is possible that the frictional 
resistance may be increased or diminished with the 
number of holes according aa the edges of the holes 
are sharp or rounded. ently, any observed 
bias cannot be attributed to displacement of centre 
of gravity unleas the possibility of such bias being 
due to difference of frictional resistance has been 
eliminated. 

FE. P. WorR.ay. 

Auckland University College, 

Auckland, New Zealand. 
July 25. 


Points from Foregoing Letters 


values which gave calculated intensities in good 
agreement with those observed experimentally. 

E. E. Broda, C. F. Goodeve, R. J. Lythgoe and 
E. Victor find that the iso-electric point of visual 
purple is 4°47 pH. units, and that it & shift 
by 0:1 pH unite to the alkaline side on b ing to 
indicator yellow. This is taken to- that 
bleaching resulta in an increase to the number of 
alkaline groups available for ionization. 


A special type of cell membrane is dealt with by 
E. J. Conway and P. J. Boyle which is both anion- 
and cation-permeable up to certain size limits of the 
ions. Potassium, for example, is considered permeable 
and sodium i ble. In contact with ionic 
media like blood plasma, such a membrane will result 
in a high internal potassium concentration being in 
equilibrium with a low value outside, and certain 
relationships can be deduced which are shown to 
apply to exaised muscle. A relation with carbo- 
hydrate metabolism, and the manner of the original 
entrance of potassium into ocells, are suggested. 


A. L. Hodgkin and A. F. Huxley describe a method 
for inserting an electrode into a living nerve fibre. 
They have recorded action potentials of #0 mv. soroes 
the surface of the fibre. 


Respiration studies made by F. E. Allison s al. 
oe ei a 
are usually partially anaerobic. Both nodule and 
root tissues may produce or oxidize ethyl alcohol, 
dependmg upon the oxygen supply. The rates of 
carbohydrate ion under ordinary atmos- 
ss ee conditions by nodule and young root tissues 

about the same. A ta to obtain 

tion by detached nodules were un- 
eee 
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RESEARCH ITEMS 


Blood Groups among Primitive Peoples 


Tas British Association gea A Committee on 
Blood Groups among Primitive Peoples, of which 
Prof. H. J. Fleure is chairman, repo at the Dundee 
meeting on ite work during ase year 1938-89. Results 
obtained by Dr. F. W. Vint m Nairobi, Kenya, in 
1936, which it has not been possible to carry further, 
are recorded as follows: Individuals tested, 121 


(Bantu, 78; half-Hamites, 5; Nilote, 88; mixed, 
10) ; : O, 42-1; A, 22-8; B, 30-6; 
AB, 5. In the Naga Hills, Assam, from observations 


in 1986-37, 407 testa were made in all. Of these 140 
were of is, Lhotas, Rengmas, and Bemas, 
known historically to be of similar stock. They gave 
the percentages, Angamis, O, 35:4, A, 34-4; B, 
25-0; AB, 5:2; while all four tribes together gave, 
0,40; A, 38-6; B, 22-1; AB, 4:3. The percen- 
tages for the four tribes together do not differ 
appreciably from those for the i alone. 
numbers are required to determine whether 
Bemas, Lhotas and show significant differ- 
ences. Three otber tri were tested as follows: 
Konyaks (127): O, 45-7; A, 40:2; B, 102; AB, 
8-0; Aœ (57): O, 47-4; A, 22-8; B, 22:8; AB, 
7-0; Thado Kuki (83): O, 19-3; A, 80-1; B, 32-5; 
AB, 18:1. These results accord with the view of 
Mr. J. P. Mills that the Konyaks are more primitive 
than the Angami-Rengma, that the Konyak and Aos 
have much more in common, and that the Thado 
Kuki are an. entirely different race. The Konyak and 
Aos may be regarded as the most primitive in blood 
grouping. In Travancore 171 Kannikars, as well as 
Pulayas and other tribes, have been tested with 
results different from the general population 
of Trivandrum. Anthropometric measurements and 
blood group testa have been carried out on 1,000 
Egyptians of the Sharqiya Province, pppoe Egypt ; 
300 tests have been made in Co. An Northern 
Ireland, on individuals with a residential history in the 
district of three generations, to show whether local 
differences can arise in & small isolated population. 


Alsea Ethnography 

Tos Alsea, like other coast Oregon groupe, have 
suffered both a decline of their numbers and a 
shattering of their culture under the impact of white 
civilization. At the time Philip Drucker oollected 
data of their culture in 1933 (Ome. California Pub. 
Amer. Rihnol. and Archaol., 35, 7; 1939) three 
persons only remained cognizant of their languages 
and customs; and from them these particulars were 
obtained. The Alsea territory comprised the two 
short river valleys of the Alsea and the Y and 
the ocean frontage between them. Adjoming to the 
north were the Salishan Tillamook; to the south 
the linguistically related Siuslaw and Lower Umpqua. 
They were never numerous. Their culture was 
definitely peripheral, possessing the broader outlines 
of Northwest Coast culture, but lacking the refine- 
ments of the focal civilization. They were off the 
main lines of communications, along which many 
complexes were diffused. They were a fisher folk, 
their choice of dwelling-sites, their seasonal migra- 
tions, and their technological intereeta reflecting the 
importance of this pursuit in their lives. Salmon 


ranked first of the several kinds of fish taken. Dried, 
ib was the mainstay, which provided &® winter o 
leisure to a people lacking a plentiful and eesi 
preserved food source. Other fish.and game only 
supplemented this diet. Of a full list of fishing 
devices, traps and harpoons were regarded aa the 
most effective. Traps were used in conjunction with 
weirs. Dip-nete—conical sacks—were used. he 
salmon club was indispensable. Hunting was con 
sidered an adventurous way of supplementing the fish 
diet. Probably there were many who rarely hunted 
Elk were hunted in the fall. Dogs were used to hold 
the elk at bay until the hunter came up. The paucity 
of hunting devices emphasizes the lack of interest 
in any pursuit other than fishing. 


Behaviour of Tsetse Flies 


UNDER the title of “Studies in the Physiology and 
Behaviour of Glossina morstians’’, R. W. Jack, chief 
entomologist for Southern Rhodesia, gives a detailed 
acoount of observations made upon this species of 
taetae fly (Mem. Depart. Agric., Southern Rhodesia 
No. 1, 1-203; 1939). It ambodies, in the main, the 
results of laboratory research, but certain field da 5 
are also included. It is evident, according to the 
author, that Glossina morstana can thrive under X 
relatively wide range of conditions, given an 
food supply. The only extremes of climatic condi 
tions ‘which might exclude Œ. morsitans from extensiv 
taa ok GounEry sane tobe ton low a mica tert 
perature, which retards reproduction below the 
survival limit, and too high a maximum PIN Percy 
especially if it is aasociated with an inferior cover of 
vegetation. Interference with the food on ig 
undoubtedly the best general method of e 
this insect. It is possible, and economically Fale, 
in Southern Rhodesia to clear any kind of count: 
of G. morsttans, but only at present at the expense of 
the wild game. With the object of finding alternative 
measures which can be used over wide areas, it is 
necessary to continue both laboratory and field 
research. Not enough is known to combat the fly in 
ite habitat and at the same time to spare the game. 
Snr ay ead of the country in Southern 
Rhodesia infested with G. morsitans is relatively 
sterile, largely waterleas, mostly unfit for European 
end only capable of supporting a very scattered 
native population. Such areas constitute the majo 
problem because, unleas they can be cleared of the 
taotao fly or shut off by an effective barrier, they will 
remain a constant danger to more valuable land where 
it may otherwise be possible to control the situation 
















Replacement of Fangs in Rattlesnakes 


cs functional fangs of rattleanakes are changed 
laced periodically, such replacement occurring 
w the discarded fang has been damaged or ig 
stall intact. Laurence M. Klauber describes the 
method of replacement (Occastonal Papers, No. 5 
San Diego Soo. Nat. Hist., Aug. 1939). There are 
two maxillary fang socketa on each aide of the head 
and these are used alternately as the site of the 
functional fang on that side. The next replacement 
fang always lies behind the vacant socket, in which 
it becomes anchored by the solidification of a bony 
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-when the time for replacement arrives. 
Replacement on the two sides of the head is not 
, but at the time of replacement there is 
a short period when the new fang and the one which 
will shortly drop out are both fimotional. Fang 
change is so frequent that only during the period of 
most rapid growth in the species can & 
difference in length be detected between a feig and 
its next replacement. The author also desaribes and 
illustrates the «method by which the maxillary is 
rotated so that a fang can be translated from a resting 
position against the roof of the mouth to a i 
or biting position icular thereto. He notes 
that the fangs are particularly well adapted for biting 
rather than merely for striking. 


Larval Trematodes in Molluscs 


Ax exhaustive memoir by Dr. Annie Porter on the 
larval Trematoda found in certain South Afnoan 
Mollusea, with Teference to schistosomiasia, 
was published in 1938 by the South African Institute 
for, Medical Research (No. 42, 8, Johannes 
E i clea ed ee ae 
Eis i bistor of SoMa Namatoniaun aad. 
mansoni, their intermediate molluscan hosts, experi- 
ments on transmission, and methods of control—an 
invaluable survey for the medical man and the 


parasitologist. In South Africa the vectors of S.” 


Acematobwen are the snails PAysopsis africana and 
P. globosa, while S. mansom is carried by Planorbdis 
pu felis gocher, pfetfferi, Physopsts africana and 
tropiows (Cf. Mozley’s paper on the fresh- 
schistosomiasis 


water ee con in Tan- 
ganyika, Natrona, 143, 951; 1989). Dr. Porter was 
able to obtain all stages of the ites from egg to 


adult, and successfully carried out artificial infection 
of the snails by miracidia, and of rata and puppies by 
cercariss obtained from the snails. She also mvesti- 
gated the penetration of.the skin by the cercaris in 
native children bathing in infested pools. She con- 
cluded that persistent eduoation, treatment of 
sufferers and mollusc control are the most effsctive 
methods of ing the incidence of both urmary 
and intestinal forms of this terrible disease. Shorter 
sacoounte of other species of Schistosoma follow. The 


greater part of the book is taken up with descriptions - 


of carcarisa, mostly of unknown parentage, collected 

by the author from South African snails and studied 
. The ty-one plates drawn from living 

material are to commended for their excellence. 


“Caridea of the John Murray Expedition 


Suvas new species of Caridea have been desaribed 
iby W. T. Calman and eighteen recorded for the first 
Rime from the area traversed by the Mabahiss 
qBritish Museum (Natural History). The John Murray 
ita 6, No. 4. 
. Most the sixty-seven 
species identified were from deep water and include 
some particularly interesting forma. One new species 
Of Plesionika, P. manor, has eprpods on the first two 
appar aot a a 


scopic. Two new Pontoniids, both found in association 
‘with sponges and referred to the genus Periclimenes 
and to the sub-genus Periclimenceus and Ancylocaris 
respectively, are very much alike, and the second 
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resembles Periclimenes (Poriolimenosus) robustus of 
Borradaile in its massive claws, the armature of the 
fingers and the short thick claws of the walking legs. 
It ig possible that Borradaile’s species may also be 
associated with sponges. Periclhrhenses (Anoylocarts) 
oraseipes is the only ane of these three with simple 
claws on the walkmg legs, but otherwise reeembles 
the others very closely : this supports the suggestion 
of Kemp (1923) that Periclimencsus may not deserve 
to be even a sub-genus. None of the three has a 
hepatic spine, which seams to be a further reason for 
placing them together. 


Vegetation of a South Westmorland Fell 


Tas district deacribed by Alwyn Bennett (N. W. 
Nat. Union Year Book 1986-37, 19-48) lies between . 
Burton-m-Kendal and Hutton Roof, and ite chief 
ecological interest lies in the close proximity of lime- 
stone and acid gravel drift. The glacial drifts, formerly 
covered by oakwoods, are now, as a result of de- 
afforestation and subsequent grazing, largely covered 
with bracken, which is actively spreading on land 
gone out of cultivation. Changes m the 
consequent upon the eradication of bracken by 
shows stages in development of closed communities 
from bare scree slopes to grassland or gorse scrub, 
A flora rich in species is present in the d crevices 
of the limestone pavements, which afford protection 
from grazing and oonserve moisture. The filling of 
the crevices with humus leads finally to the deve 
ment of grass heath co to that of 
scree slopes, which may later be invaded by bracken 
or juniper. Grasing pressure prevents the final 


species require 
correction. Asplenium viride is said not to be recorded 
in Ireland. It occurs in 80 per cent of the Irish vice- 
counties. Dryas oclopeiala is wrongly stated to occur 
on Ingleborough, whilst Acwa spicata is not, as 
stated, absent in Westmorland, but is recorded from 
ths same limestone formation within six miles of the 
area studied. 


Principles of Plant Geography 
Taa wide scope of plant geography and the varied 
methods of phytogeographical research are sum- 
marized by W. B. ill in a paper based on a 
series of lectures delivered at Westfield College (Kew 
Bull., No. 5; 1939). The distribution of the main types 
of world vegetation is determined by climatic factors, 
temperature and precipitation, similar 
climates giving rise to plant communities with 
similar physiognomy, for example, the Mediterranean 
macchie and Californian chaparral. The distribu- 
tional area of cultivated is also a valuable 
indication of natural conditions, and the areas in 
which they show maximum diversity have been used 
to determine their centres of origin. Distribution of 
the taxonomic units is discussed under physi 0, 
e a biotic and historical kanae Ocha: 
and miscellaneous” factors ule tn influence 
(the distribution of 
le, often differs from that of 


as carbohydrate-nitrogen ratios, photoperiodiam, pol- 
ination mechanisms, environmental control of seed 
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ripening and cytogenetic factors for fertility and 
sterility. Brief reference-ia made to the determination 
of past and present migration routes and the theories 
of continental drift, age and area, and tolerance. 


Hot Water Treatment of Iris Bulbs 


Ir is now a standard practice to heat most kinds 
of bulbe for three hours in water at 110° F. to combat 
attacks of eelworm. Iris bulbs have not usually been 
subject to the pest, but W. Buddin recently 
described a considerable attack of this plant by the 
stem eelworm Anguillulina dipsaci (J. Roy. Hort. 
Soc., 64, Pt. 9; September 1939). He applied the 
usual heet treatment for the comparatively short 


period of 50 min.; but even this alight operation. 


had the unfortunate result of diminishing the flower- 
ing capacity of the bulbs. Exposure to the hot water 
for 25 min. had little effect upon the bloom, but 
was of doubtful value for control of the peat. It 
remains to find a critical length of treatment between 
25 and 50 min., where the pest will be controlled, and 
the flowering not markedly reduced. Lowering of the 
floral vigour appears to be a direct lethal effect of 
the hot water, for increased exposure killed the 
vegetative parts also. 
Spiral Structure in Osmunda regalis 

I. Maxnros (Phü. Trans. Roy. Soc., B, 280, 179- 
215; 1989) shows that the chromosomes of Osmunda 
regalis provide excellant material for the analysis of 
chromosome behaviour. The haploid number of 
chromosomes is 22 and all have terminal or sub- 
terminal centromeres and are similar in size. The 
number of coils at the first meiotic division is 4, at 
the second meiotic division is 8 and during mitosis 
is between 12 and 16. The coils are in equilibrium 
and exhibit no signs of torsional strain during 
meiosis. The author is of the view that the chromo- 
somes exhibit high elasticity. Measurements indicate 
that the chromosome length remains constant 
throughout mitosis, but that at leptotene the thread 
is about 50 per cent longer, and at first meiotic mete- 
phase 83-50 per cent shorter, than at mitosis. A 
hypothesis utilizi the apparent similarity to a 
proteinaceous elastic fibre in the a, B and super- 
contracted state that the straightening of the 
molecular contractions at leptotene is a oa factor 
in acbromosome-peiring. 


Genetic Construction in Triticum 


L. Suara (Univ. Miss. Research Bull., 308; 19389) 
describes 56 mutanta resulting from the X-raying of 
Triticum monoococcumn var. and var. flavescens. 
Only 9 of these 56 viable mutants had been found 
in untreated material. Among the were some 
which controlled the development of chlorophyll, of 
anthers and sporogenesia, while others influenced 
colour, hairs, stiffneas of leaf and other characters. 
Ninety-seven combinations of genes have shown that 
there waa no linkage between them, while nine pairs 
are closely linked, four (involving six genes) being 
very closely linked. 


Thermal Properties of Water and Steam 
Two papers by N. 8. Osborne, H. F. Stimson and 
D. C. Ginnings (J. Res. Nat. Bureau of Standards, 23, 
197, 261; 1939) describe measurements of the heat 
capacity and heat of evaporation of water in the 
0°~100° C., and the calculation of the thermal 
properties of saturated water and steam. The papers 
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include. a careful oritical examination of previous 
wark. The second paper contains extensive tables. 
It may be mentioned that the value for the latent 
heat of evaporation at 100° found is 2256-30 internat. 
joules per gu., and that the specifle heat values 
accord better with the results of Rowland, Laby and 
Hercus, and Jaeger and von Steinwehr, than with 
those of Callendar and Barnes. The new data affect 
the accepted values of the saturation properties of 
water and steam in the whole range up to the critical 
region. 

Vapour Pressures of Sulphuric Acid Solutions 


BOLUTIONS of sulphuric acid should be suitable as 
standards in the isopiestio method of investigating 
the thermodynamic p ies of aqueous solutions 
in the concentration range, and 8. Shankman 
and A. R. Gordon (J. Amer. Cham. Soc., 61, 2870; 
1939) describe some measurements of the vapour 
pressure of sulphuric acid solutions at 25° for oon- 
centrations of 2-28 molal by the static method. 
The results are in good agreement with previous 
vapour pressure measurements up to 8 molal, and 
with electromotive force measurementa up to 3 molal. 
At higher concentrations the vapour preasure and 
electromotive force measurements are in definite 

t. A possible explanation is that the 
cell reaction in the case of the electromotive force 
measurements is not that postulated. The authors 
have calculated the activity of the water and the 
activity coefficient of the acid at various round 
values of the concentrations. 

Reinforced Concrete Research 

Tus eighth of the studies in reinforced concrete 
made at the Building Research Station (Dept. of 
Scientific and Industrial Research, Buildmg Research 
Teabnical Paper No. 25. H.M. Stationery Office. 
le. 8d. net) deals with the strength and deformation 
of reinforced concrete slabe subjected to concentrated 
loading. Various testa were made on slabe, 6 ft. x 
6 ft.x 4 in., 12 ft.x 6 ft.x4 in. and 6 ft. x 9 in. x 
4 in., the concrete mixture in each case being 1:2: 4 
by weight, water-cement ratio 0:62 by weight, giving 
a slump of 1 in. to 1} in. At low loads, before the 
incidence of cracking, the slabs deformed in acoor- 
dance with the theory of the elastic homogeneous 

. After the incidence of cracking under higher 
considerable redistribution of moments was 
apparent and the ultimate loads were about twice as 
great as the values calculated by the elastic theory 
for square slabs and 1} times in the case of rectan- 
gular slabs. Hence the design of remforced concrete 
bridge deck slabs on the usual basis of the elastic 
theory is conservative for the case of point loading 
under static conditions, since the hi theoretical 
atreases in the neighbourhood of the load are oon- 
mderably reduced as a result of plastic deformation 
at high loads. While this conclusion bears the eetis- 
factory inference that the theory is a safe basis of 
design, it has been pointed out that the mechanics 
of slab action after the incidence of cracking are so 
complex that no alternative method of design is at 
present suggested. It is also mentioned that in this 
investigation the deflections of the supporting beams 
were so small that they were considered as not 
seriously affecting the moment distributions. In 
practice, however, the yielding of the supporting 
beams may be of considerable importance m this 
respect. ` 
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INTERNATIONAL UNION OF GEODESY AND GEOPHYSICS 


HE seventh General Assembly of the Interna- 
tional Union of Geodesy and Geophysics was 
held at W D.C., during the period Sep- 
tember 4~15, 1939, after the declaration of war upon 
Germany by Great Britam and- France, consequent 
psig thse cn ree hig eta ras It was there- 
bably the last of the series of great in 
scientific conferences of the period owe 
ne the War of 1914-18. The choice of W 
ton as the place of the seventh assembly was 
at the sixth assembly, in Edinburgh, m 1936. At 
Washington the invitation of Norway to the Union, 
to hold ite eighth sæembly in that country, was 
formally ted, for 1942 or as soon thereafter as 
conditions in permit. The first five assemblies 
of the Union were held at Rome, Madrid, Prague, 
Stockholm and Lisbon. 

On Angust 30, when the political crisis was already 
nearing ita height, the president and secretary of the 
Umon, Dr. D. la Cour (Denmark) nanan oe 
H. St. J. L. Winterbotham (Great Britain), after 

the American Organizing Committee and 
other colleagues then in Washington, cabled to all 
adhermg organizations intimating that the assembly 
would be held, but that ita activities would be 
confined to scientific matters only. This last decision 
was subject to the approval of the executive com- 
mittee of the Union, and was later to; it 
was made because many of the expected delegates 
would be abeent from the assembly, either because, 
having croesed to America, they had been recalled (as 
was the case with the whole French delegation and 
many of the British delegates, including most of those 
in the service of the Government), or, having started, 
did not proceed to their destination (as happened to 
the delegation from Germany, with the exception of 
one member who had travelled earlier to Washington), 
or had cancelled their journey before leaving. The 
busmess thus excluded from the original agenda 
included the discussion of administrative matters and 
of the proposed amendmenta of statutes, and also the 
election of new officers and executive committees for 
the Union and its seven associations. The existing 
officers were continued, aa an emergency measure, 
untal such time as a postal ballot seams desirable and 
feasible. Hence, for the present, the above-mentioned 
officers of the Union continue in office, as also those of 
the associations, as follows (P «president, S —secre- 
: Geodesy: (P.) Meinesz (Holland); (S.) 
Perrier* (France). Seismology: (P.) Heak (U.8.A.) ; 
(S.) Rothé* (France). Meteorology: (P.) Chapman 
(Britain); (S.) Bjerknes (Norway). 
(P.) Fleming (U.8.A.); (5.) Goldie* (Britam). Ocean- 
: (8.) 
Voleanology : Michel- 
Lévy* (France); (S.) Signole* (Italy). Hydrology : 
(P.) Littechy* (Switzerland); (S.) Diénert* (France). 

The vice-president of the Aasociation of Hydro 
Prof. Slettenmark (Sweden), was present and presi 
over ite meetings ; the Association of Volcanology was 
entirely without officers present, and Dr. L. H. 
Adams (U.8.A.) was chosen as acting resident. 

Brigadier Winterbotham returned to before 
the assembly opened, and Dr. W. Bowie (president of 
the Union at the Edinburgh Assembly) was chosen as 

*Theee officers were not present. 


(P.) 


acting general secretary of the Union; the work of 
the five absent secretaries of Associations was also 
undertaken by American de 

At present, about ‘thirty-two countries adhere to 
the Union, and twenty of these were represented at 
Weshington (Argen (Argen tine, Belgium, Canada, Ohile, 
Columbia, Denmark, Eire, Finland, Germany, Great 
Britain, Greece, Holland, Japan, Mexico, Norway, 
Poland, Rumania, Sweden, Switzerland and the 


Dominica, Hungary, 

Venezuela (non-member States). The United States 
naturally provided the largest section of members 
present, numbering approximately three hundred 
(with a hundred non-members); the number of other 
members present was about ninety-five (with about 
twenty-flve non-members); thus the Assembly was 
one of the yet held. The absence of French 
and Italian delegates (and Russian visitors, as at 
Edmburgh) was much regretted. 

In accordance with the decision not to discuss new 
administrative questions, the associations adopted no 
schemes involving new expenditure, and agreed to 
continue their financial management and programmes 
along the lines heretofore followed, so far as the 
available funds allow. Fortunately, the Union (and 
some of the aasociations in addition) has accumulated 
a certain reserve of unexpended money, and with ita 
aid it is hoped that, despite the probable reduction of 
subscriptions accruing during the next year or two, 
the work of the Union and its associations can to 
some extent be continued until is restored. 

The interest of-the United States Government in 
the Assembly was shown not only by the financial 
provision which (with other aeeiatance) enabled the 
American organixing committee (president, Dr. R. M. 
Field, secretary, Dr. J. A. Fleming) to make the 


ment, which during the a of the crisis 
clearly indicated its wish that the Assembly should 
be held, showed its good will also by an address 
of weloome from Mr. Cordell Hull, Secretary of State, 
at the o meeting of the Union ; moreover, the 
President, Mr. F. D. Roosevelt, received the Union 
officers and the presidents of the associations, together 
with Dr. Field, at the olose of the Assembly. The 
closing words of Mr. Cordell Hull may be quoted here : 
“Tf is my fervent hope, which the people of this 
country share, that the day may soon come when the 
stateamen of the world will take a leaf from the 
book of the scientists and solve international political 
problems in the same dignified and friendly spirit.” 
The scientific meetings of the Associations, and of 
the Union’s Inter-Association Commission on Conti- 
nental and Oceanic Structure (president Dr. Field), 
were held at the George Washington University, the 
new and older premises of which, generously placed 
at the Union's proved very satisfactory and 
convenient. The abeence of administrative business 
enabled the full time of the Assembly to be devoted 
to scientific discussion, including several joint 
between two or more associations, such as 
are rendered desirable by the ever more closely 
interwoven problems in the different ta of 
geophysios. At the end of the Assembly, when 
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reparta on the work of the seven associations and the 
ion were presented, it was on all sides agreed 
that the acientific discussions had been most useful 
and successful, and that the Assembly had been as 
valuable as it was barmonious. Apart from the 
exchange and clarification of knowledge by the 
reading and discussion of scientific reports and papers 
(many of which had been circulated in full or in 
abstract beforehand), the associations were able to 
perform useful business in arranging for the con- 
tmuance, in some cases with useful modifications or 
extensions, of international enterprises of geophysical 
importance, which they organize or support. Valuable 
and instructive acientific excursions, and visita to 
American scientific institutions, aleo took place during 
or before the Assembly. 
Personal meetings and discussions between fellow- 
workers in geophysics, from different countries, form 
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rtant contribution which such mterna- 
tional assemblies afford to sclentiflo progreas. These 
were facilitated not only by the formal meetings, but 
also by the public and private hospitality which were 

i to delegates, with the bial American 
warmth and generosity. Recollection of the kindness 
thus received from our American hosts will long be 
treasured in our memories. 

The president and general secretary of the Union 
were honoured during the Assembly *by the confer- 
ment of the doctorate of the George Washington 
University. f 

The Pan American Institute of Geography and 
History (director, Dr. P. O. Sdnchey, Mexico) co- 
operated with the Union and held three meetings of 
its executive committee during the Assembly, at 


T eee 


another impo 


WORK OF THE WATER POLLUTION RESEARCH BOARD 


PART of the programme arranged for the 
ce of Delegates of Corresponding 


Sir Robert Robertson, chairman of the Water 
Pollution Board of the Department of Scientific and 
Industrial Research, had a statement of the 
work of the Board for tation to the discussion, 
from which the following acoount has been 

Details will be found in the reports of the Board 
published by H.M. Stationery Office. 


TRADE EFFLUENTS 


Beet-sugar factory . The evil dus to these 
effluents can be avoided by ing the effluents 
through a biological filter, at to that used on 
sewage di works. It is also practicable, how- 
ever, to avoid the discharge of efftuent by simple 
treatment by sedimentation, and addition of small 


quantities of lnme so that the waters can be re-used 
In the E. 

Mük- éffiuent. This effluent, which is highly 
polluting may be inimical to fish-lfe, since it 


removes dissolved oxygen from the water, has been 
demonstrated to be capable of lete ification 
by two methods: that of biological filtration, in 
which two percolating filters in series are employed, 
and the sequence of the two filters is periodically 
changed, and by the activated process. The 
former method has been adopted m a number of 
factories. Fish oan live in the treated effluents. 


STUDIES OF River POLLUTION 
The River Tess. A river was chosen which is 


eatuary. The Tees was formerly an important salmon 
river; it was found that in their progress down the 
Tees to the sea the smolts were poisoned in thousands. 
There has been no study made of a river’s life-higtory 
so intensive, from the different aspects, chemical, 


. other towns in the district on the 


`~ 


biological, and hydrographical. In the non-tidal 
reaches the effecta of sewage were studied on the 
chemical composition, and animal and vegetable hfe 
of the river, and on the seasonal with respect 
to the self-purification of the river. 81 ly, in the 
, these effecta were observed on the composi- 
tion of the water and estuarine life. An in i 
conclusion was reached that the hitherto 
cause of the death of smolts was due to cyanide from 
the coke-ovens; and methods of avoiding this were 
suggested, and to some extent have been adopted. 
This intensive study of a river from source to sea may 
be taken aa an authoritative model for future investi- 
gations of other rivers. 

The Morsey Hetuary. Possibly as a result of its 
succesaful investigation of the River Tees, the Board 
was asked to carry out an investigation on the effect 
of the discharge of crude sewage from Liverpool and 
-up 
of the estuary of the Mersey. This work, on which a 
com report has bean made, involved 
nearly four years investigations by hydrographers, 
chemists, and biologists, and ita findings, which are 
unequivocal, have been accepted by the interested 
bodies. It was found that the volume of the estuary 
is subject to periodical changes, but that the alleged 
shrinkage im the volume and hardening of the bed 
could not be attributed to the discharge of sewage 


mto the estuary. 
Water SUPPLY 


Two aspects of water supply have engaged the 
attention of the Board: the base-exchange process 
for softening water, and the question of prevention of 
contamination of drinking water by lead. 

Base-acchange The effect of the various 
substances used for this process has been examined, 
and quantitative determmations have been made of 
the efficiency of the substances on the market, as well 
as of others, including treated natural clays. A 
remarkable discovery has been made whereby suitably 
prepared artificial resins can be used to remove both 
acidic and basic radicals from water. 

Prevention of contamination by lead. A study of 
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plumbo-solvency is being made with the object of 
Improving large-scale methods of treatment of water. 
In the meantime, an bas been evolved 
which on being introduced into a water cirouit enables 
a quantitative measure of the lead present in the 
water to be obtained. 


SEWAGE PURIFICATION 
As fundamental knowledge was wanting sas to the 
mechanism of methods of treating sewage, such as the 
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aipee ET two groups of workers have 
been engaged on the sey See ey ee 


meeer aa a 
of bacterial cells. 


ROAD DEVELOPMENT IN THE UNITED STATES 


R. E. L. LEEMING, an expert on road oon- 

struction, has given a iption in Roads 

and Road Conatructon, of October 2, of a motor 

Se T E a States 

Aa eee S along the Lincoln 
Highway. This roed is now practically leted. 

The first thing which strikes the eye a road 

engineer, or & road user, when ‘docking’ at New York, 


is the sight of the motor traffic along the 
overhead ‘express y with the Hudson 
River and lmking busiest: of ‘downtown’ 


other suburbe. For 
the rapid movement of le, this artery is just as 
important to the city as underground railways 
are. In Washington, since the economic blizzard of 
1929, considerable transformation has taken place. 
Where streets are wide, many things are le in 
the way of accommodating traffic. There is room 
ue king at the side or in the centre, and it is 
to construct an underpass of one road relative 

to another. Mr. Leeming saw a scheme of this kind 
m progress ; one road is being carried beneath the 
Sitar: while the surface of the junction is being 
arranged as a circle to link the roads. 
The Lincoln Highway connecta the cast coast at 
New York, where it passes beneath the Hudson River 
by the new Limoon tunnel, with the Pacific coast 
near Portland. The road touches Pitta- 
burgh, Fort Wayne, south of Chicago, Cedar Rapids 
(Iowa), thence cromsing Nebraska, Wyoming, Idaho 
and Oregon. At Wyoming the road croeses the 
‘continental divide’ at a of about 7,000 feet. 
At Balt Lake City he left the Linco Highway 
(U.8.80) and travelled by U.8.40 to San Francisco. 
Between Nebraska and Wyoming his average 
was 55 m.p.h. in his Studebaker car and his longest 
day's run was 610 miles. With daily mileages of 
500-600, the number of restrictions or hasards are 
few. Oyola aad pedestrians aie enirely avert: 
while horse vehicles are very rare. 

Some curious notices were observed : gece 
nlippery, beware crickets” (meaning dead 
kena were natiGad, 
are on the cross- 
, “No overtaking for 700 feet”, and so on. 
Gone work e is dive Chae: sage to 
‘safety first’ measures by organising schoolchildren. 
Selected children are trained as leadera to act as 
traffic police for the purpose of conducting school- 
children across the roads to and from school. They 
en eee ae “Stop”, and every motorist 


obeys them. Besides preventing children from being 

ae pier as dp Aca a gig cn cari 

habits of ‘safety first’. In Salt Lake Oity, where 

wide streets ocour, parking is arranged with the aid 
meter 


operated. by a nickel (2}d.) for half an hour’s 
ee ee ee ees a 
two dimes for two hours. Within these periods an 
indicator finger is visible at the top of the meter. 
The meters are only employed between the hours 
of 9 am. and 6 p.m. 

Mr. 8 journey back from the Pacifle coast 
to New York was made by air over a route covering 
the Boulder Dam, Grand Canyon, Texas, Kansas 
Oity, St. Louis and Pittaburg. This trip takes about 
18 hours flying tame, but compared with the journey 
by road, one does not acquire any intimate knowledge 
of the continent. The author strongly recommends 
a road journey across from east to west, by one of 
the arterial routes, U.S.80, U.8.40 or U.8.50. If it 
ia not practical to hire or share a car, the Greyhound, 
a rmotor-bus service, is alwa . These buses 
travel over the whole of the States, day ahd night, 
and one can sleep on them m very comfortable 
reclining chairs, if time has to be saved. The cost 
appears to be much leas than that of the rail services. 
While the latter cost 90 dollars return fram New 
York to San Francisco (without extras), the bus 
services cost about 65 dollars (about £14) for some 
6,000 miles. These buses travel along the highways 
at about 50-60 m.p.h. and make very good progress. 

Some indication of the of road develop- 
ment which is likely to be followed in the future is 
iven in the General Motors Exhibition at the New 
ork World Fair. Before making the tour, on the 
moving chairs of the panorama depicting the high- 
ways of America in 1940 gradually changing mto the 
highways of 1960, you are shown @ large map of the 
United States on the ceiling. By an arrangement of 


for the next two generations. Taking into account 
the remarkable progrese which America has already 
made in road planning, bridge construction and the 
provision of flyover junctions, he has no doubt that 
the scheme outlined at the World Fair will be brought 
to fruition within the period contemplated. 
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SCIENCE NEWS A CENTURY AGO 


Artesian Well in Paris 


In the Athenaum of October 26, 1889, it -ia 


stated that: “At æ late sitting of the Acadamy 
of Sciences M. stated that he had that 
morning been some thermometrical ex- 


periments at the artesian well at Grenelle, in order 
to ascertain the temperature at the depth which had 
already been attained, viz., 483 metres or 1584 feet. 
When the workmen had reached 466 metres the chalk 
was of a green colour, indicating the proximity of 
water. Since then the chalk had become mixed with 
clay, and of a dark colour, a still stronger indication 
that the sheet of water which it intended to meet 
is near. M. Arago used the thermometer of M. 


in order that’the preasure which at such a height is’ 


equal to 50 atmospheres would not injure the bulb, 
six thermometers of the same kind were successively 
let down to a depth of 481 metres, care having been 
taken not to lower them until 86 hours had elapsed 
since the boring, in order that the heat which this 
work might have communicated should have sub- 
sided. The thermometers were left in the well for 
thirty-six hours. The heat at this depth was 27° of 
Réaumur, or 92}° of Fahrenheit, being about 28 
metres for each degree of temperature. M. Arago 
expressed a hope that no water might be found for 
& hundred metres more, ag in that case there would 
be a permanent hot spring at the very gates of Paris.” 

The well was ultamately driven to a depth of 
547 metres. A monument which existed at this spot 
was demolished in 1904 and a statue -of Pasteur 
erected in its place. 


Dye-Wood 


THs issue of the Athenasum of October 26, 18389, 
contains the following note: “A method of extract- 
ing the colouring matter from wood has been 
lately employed by a M. Beaseyre with much success. 
He first reduces the woods to very small divisions, 
and then.immediately places them in & closed vessel 
exposed to a current of steam. When the whole haa 
attained 80 degrees of heat, it is uncovered and 
watered with several pints of cold water. By means 
of a tap below the condensed liquid is drawn off, 
_ and thrown back the chips, and the operation. 
is repeated until the dye haa acquired sufficient 
strength.” 


Edward Cowper at King’s College, London 
“On Monday last,” said the Mechanics’ Magasine 
of October 26, 1839, “a new and very important 
class of manufacturing art and machinery was o 
to the studente of this institution by Mr. 
Cowper.” The objects of the lectures and instruction 
were to familiarize students with machinery in actual 
use, and students were to make experiments them- 
selves and also visit factories and works acoompanied 
by the lecturer. lig 
Edward 
in 1852, was known. for his important inventions 
in connexion with printing machinery. With Augustus 
Applegarth (1790-1871) in 1827 he invented the four- 
cylinder machine which superseded the K 
machine for printing Ths Times. His son, Ed 
Alfred Cowper (1820-08), the inventor of the hot- 


blast stove, was in 1880-81 president of the Institution ' 


of Mechanical Engineers. 
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ANTHROPOLOGICAL 


A LTHOUGH India offers in its aboriginal 
- à tribes and its diversity of peoples, languages, 
nd cultures a field exceptionally favourable for 
he development of anthropological studies, it 
annot be said that either Government authorities 
« those responsible for the direction of higher 
ducation have given them the encouragement 
mhich such opportunities deserve. The valuable 
‘ork initiated by Sir Herbert Risley, and more 
articularly the Ethnographic Census, has been 
lowed to lapse, while until recently the universi- 
ies have shown little inclination to inalude this 
nportant department of investigation within the 
ange of subjecta in which they have provided 
cilities for research. It was, therefore, doubly 
nfortunate that for some oonsiderable time 
aterest in Indian racial and cultural history was 
ostered by argument of a strongly tendentious 
haracter. The ‘dry light’ of pure science and 
isinterested research was, however, kept aflame 
y a small band of devoted enthusiasts, among 
zhom the veteran anthropologist, Sarat Chandra 
‘oy, will ever be held in honour. The establish- 
nent of a department of anthropology in the 
Jniversity of Calcutta, under the guidanoe of the 
ste Sir Asutosh Mookerjee, heralded the dawn of 
etter things, of which the work now carried on in 
he Universities of Bombay and Lucknow is an 
arnest. i 

Although the period which has elapsed sinoe the 
aitiation of these facilities for anthropological 
tudy has been comparatively brief, it has sufficed 
o bring out certain difficulties which arise from 
he extent of the territory to be covered and the 
cattered distribution of the workers. Notable 
mong these shortcomings was a serious lack of 
co-ordination and co-operation in both research 
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STUDIES IN INDIA 


and instruction. It was felt that if research was 
to go forward with any measure of success, some 
centre at which workers from different parte of 
the country might meet for discussion and inter- 
change of views was an imperative need. Only 
from full and free disoussion, it was evident, would 
it be possible to formulate and give conorete 
shape to the problems which urgently call for 
investigation. The leading anthropologista of 
India thereupon decided to form an Indian 
Anthropological Institute, at which such meetings 
and discussions might take place. This was 
inaugurated in 1936, with Dr. J. H. Hutton as ita 
first president, and a number of prominent anthro- 
pologists from different parts of India as the first 
members of its Counail. 

It is obvious that an institute of this oharkoter, 
founded and maintained on broad and catholio 
lines, should be in a position to exert a dominant 
influence in determining the future development 
of anthropological studies in India. It promises 
well that certain flelds which are in urgent need of 
research, certain departments of investigation in 
which there are defecta of organization urgently 
calling for reform, have already been indicated as 
demanding the oonsideration of the Institate’s 
members, and it may be hoped that this will also 
arouse the interest of a wider public. 

It was unfortunate that the foundation of the 
Institute took place only a short time before Dr. 
Hutton’s retirement from the Civil Service and 
his departure from India. His many years’ experi- 
ence of ethnographical survey work among 
primitive peoples under the Government of 
Assam, as well as his organization and super- 
intendenoce of the Census of India, 1931, gave him 
& knowledge of the problems of Indian ethnology. 
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which is unrivalled among anthropologists of 
to-day. This knowledge would hove been of 
inestimable value in shaping and carrying out a 
policy of development in anthropological research 
in India. Dr. Hutton himself has not been without 
recognition of his responsibilities; and in his 
presidential address to the Institute, written 
towards the close of 1938 after his return to England, 
and in the nature of both an inaugural message 
and a valediction, he has wisely taken advantage 
of the opportunity thus offered him to suggest 
briefly the lines upon which the future work of 
the Institute might be carried on in relation to 


- the organisation of scientiflo study of the problems 


of anthropology in India. 

No one is more fully aware than Dr. Hutton of 
the difficulties which lie in the way—the vast 
distances, and the differences of language, of 
temperament and even of script, which hinder 
co-operation among anthropological workers in 
India ; but he suggests that these very difficultics 
make it all the more imperative that anthropolo- 
gists should co-operate in a science “which can do 
more than any other branch of study to resolve 
into a homogeneous unit the racial, cultural, and 
temperamental diversities inevitable in the in- 
habitants of so great an area and such varying 
environments”. Indeed, when he goes on to 
enumerate the subjecta which urgently demand 
investigation, he points out how this very diversity 
in the peculiar social conditions of India provides 
a field more favourable to investigation than an 
other’ extant. 

Nor is the question one of purely domestic 
concern to India alone, for, as Dr. Hutton justly 
adds, it may provide the solution of problems of 
world-wide application. Caste, for example, 
affords an unrivalled field for research, in that it 
preserves better than any other institution the 
pure genetic line and hence, owing to the wide and 
varied field of distribution, provides exceptional 
material for the study of the effect of different 
geographical and climatic environments on physi- 
cal characters, on successive generations, and, in 
relation to the study of heredity, on individual 
aptitudes, on the inheritanoe of acquired characters, 
and a number of other cognate problems—in 
short, it opens up an opportunity for the full 
investigation of the effects of isolation on human 
groups, physically, psychologically and culturally. 
A further matter which is stressed, and is of 
more than local interest, is the need for detailed 
monographs on the aboriginal tribes and other 
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groups, of which the lack severely ciroumsaribe 
the study of Indian ethnology in the Englis} 
universities. 

Passing over other problems of research, upo» 
which Dr. Hutton touches, as matters of technica 
rather than general interest, there is one questio: 
commended to the care and attention of th 
Institute which is vital for the future sucoesafu 
pursuit of these studies. This is the supply o 
trained men, though in this connexion Dr. Hutto: 
speaks more especially with reference to the need 
of museum work. If the efforts of the Institut 
in this direction are to be of any avail, it is scaroel: 
necessary to point out that the closest co-operationx 
with the universities must be secured, as well a 
an increased recognition among academic bodie 
that additional facilities for these studies wi 
have to be provided. 

On one aspect of anthropological studiea anc 
research Dr. Hutton, in addressing a body o 
scientific men, did not dwell. In speaking of th: 
need. for a linguistic survey of languages south o 
the Godavery—a need upon which all anthro 
pologista in India are agreed, and of which th: 
lack is a serious bar to successful research—th: 
need for ethnographical monographs on th: 
aboriginal tribes, for the study of caste in it 
various aspects, and the like, the plea for study o 
all these problems might well be reinforced b» 
stressing their practical bearing on the work o 
administration, and their value, if not index 
their vital necessity, for successful government 
under the new constitution, of peoples in whon 
racial, social and traditional differences run deep. 

However much it may be felt that the study o 
the modern peoples of India falls short of th: 
merite of ita intrinsic interest, there are those whe 
think that the investigation of ia past civiliza 
tions is in an even more parlous state. In à: 
communication, which appears in the first issu 
of the Institute’s journal, Lieut.-Colonel D. H 
Gordon puts forward a grave indictment of thos 
who are responsible for the study of the pre- anc 
proto-historic archwology of India, whether i» 
India itself or outside, more especially since th: 
retirement of Sir John Marshall from the archso 
logical service. 

It is evident that Colonel Gordon feels strongl: 
that the position of archwological studies relatin, 
to India calls for plain speaking. Nor does h 
stand alone. It is unnecessary here to enter int 
a detailed examination of Colonel Gordon’ 
contentions in view of the report prepare 
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y Sir Leonard Woolley on the results of his 
ecent inspection of the field organization and 
ocomplishment of archmological studies in India, 
. digest of which is printed on page 758 of this 
wue of NATURE. Colonel Gordon’s views, indeed, 
ynd further emphasis to Sir Leonard’s criticisms. 
itringent though Sir Leonard’s comment may be, 
specially in dealing with the work of the Archmo- 
ogical Department since the retirement of Sir 
Yohn Marshall, and drastic as may be the changes 
«dvocated, his recommendations are measures of 
eform, and not revolution. He admite the 
xxcellence of the material in the members of the 
taf, and the learning and enthusiasm which 
net him everywhere; although the Department 
1a8 been starved financially, the need of the 
noment is not the immediate expenditure of more 
noney, but training and experience in both fleld- 
xork and the museum, combined with differenti- 
ation in function of the members of the staff. 
Hence follows the need for more complete coo- 
yperation between .the universities and the 
Archeological Department inside India, and the 
participation in excavation and research of 
xcientific and learned bodies from without. 

Sir Leonard Woolley, as one of the foremost 
of practical archmologists who have worked 
m modern lines, has stressed fully the principle 
shat research on the grand scale, such 
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as the importance of the cultural history 
of man in India demands, is an affair of 
the close adjustment of preliminary planning, 
field-work exactly carried out and precisely 
recorded, and the further analysis and study of 
the immediate results in the archmologist’s 
laboratory—the museum—followed by early and 
widespread dissemination through prompt pub- 
lication in appropriate form. 

Opinion in India no doubt will be divided on 
Sir Leonard’s recommendation that skilled assis- 
tance should be brought in from outside for a 
period to organize archeological studies. Yet in 
view of recent advances in technique and the wide 
field to be covered, especially in the earlier stages 
of prehistory, it would be difficult to ensure 
speedily a sound foundation for an Indian 
school of archeology by any other means at 
present. 

For the moment, reforms must stand in abey- 
ance ; bat even ao it is not too soon to p'an for 
the future. India is entering upon a new phase of 
ita history. Could a more fitting memorial of 
that evert be found than the institution of an 
organization for research which, in course of time, 
would build up worthily a comprehensive panor- 
ama of the development of the civilizations of 
India from the very earliest times down to the 


present day ? 


YOUTH AND NATIONAL SERVICE 


The Needs of Youth 

4 Report made to King George’s Jubilee Trust 
Fond. By Dr. A. E. Morgan. Pp. xi+ 484+ 8 
slates. (London: Oxford University Press, 1939.) 
LOs. net. 


T raising of the school-leaving age is only 
one of the factors which in recent years have 
directed special attention to the welfare of the 
adolescent. Reports from the Commissioners for 
the Special Areas have evinced concern at the 
affect of prolonged unemployment on the juvenile 
worker. and the situation has prompted attempts 
3t amelioration such as the juvenile transference 
scheme and the junior instruction centres. Social 
surveys, such as the work of the Social Science 
Department of the University of Liverpool on 
copulation problems of new estates, have directed 
ittention to educational and labour problems 
nvolved in the decline of the juvenile population, 


and to the need for industry to concern itself more 
closely with questions of recruitment. The annual 
reports of the Chief Inspector of Factories con- 
tinue to emphasize the slarming proportion of 
preventable accidents among young workers, and 
the need for greater training and care for the 
young recruit to industry. The question has also 
been examined from the point of view of nutrition. 
as in the University of Bristol social survey of the 
standard of living in Bristol, or of general physical 
fitness from the point of view of the National 
Fitness Council, or the demands of national service. 
The present concern with the question of juvenile 
delinquency is yet a further factor, possibly less 
serious than some are inclined to fear, 

In all such approaches, however, the welfare of 
the adolescent has been considered primarily from 
the point of view of the needs of the community 
if not rather of some special section of it. Even 
if we concede that the Eduoation Act, 1936, was 
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prompted mainly by a desire to safeguard the 
interests of the adolescent, it must be admitted 
that few, if any, authorities on education are 
satisfied with a measure which stops short of 
raising the school-leaving age to sixteen years, 
with provision for part-time training up to eighteen 
years. Moreover, however conscientiously the Act 
is administered, there has been evidence, in 
the applications for exemption, of failure once 
again to realize that the adolescenta of the 
nation are ultimately more important than any 
industry. 

The report which Dr. A. E. Morgan has recently 
prepared for the King George’s Jubilee Trust Fund 
is thus opportune. Dr. Morgan reviews social, 
educational, industrial and recreational conditions 
in so far as they touch the adolescent, and his 
impartial and scientific survey, if it makes no 
claim to be a piece of sociological research, permite 
in any event an attempt at a coherent and oom- 
prehensive statement of the needa of youth in 
Great Britain to-day. Moreover, he oontrives in 
his survey to give a picture of the life of youth in 
great industrial cities which is as weloome for its 
human appeal as for its challenge to constructive 
planning and resolute action. 

One of the great merits of this survey is that it 
views the problem and the needs of youth as a 
part of the general problem of national welfare. 
Only on the bedrock of youth, Dr. Morgan asserts, 
can we lay the foundations of real national fitness. 
If under the specious plea of the needs of any 
particular industry, through the opposition of any 
vested interest, or even the demands of national 
defence, we allow the physique or morale of youth 
to be damaged, we are in danger of finding that 
not merely industry but also the nation as a whole 
is impoverished. There is a point beyond which 
the enforcement of economy at the expense of 
youth, even at the behest of national defence, may 
Vvitiate or nullify that last colossal effort. 

The favourable comments on the first militia- 
men have often failed to direct attention to the 
debt owed to the extension of education to cover 
every kind of social service to the child. The 
schools are not only training the mind and body 
of the child, they ‘are eradicating the resulta of 
the hectic industrialization of the nineteenth 
century. Extension of education to cover recrea- 
tion, medical inspection and treatment, physical 
training and introduction to the use of leisure is 
only rectifying some of the great social injustices 
- of the past. 

If, for example, we see in the quality of mind 
and body revealed by recruits of the former 
militia some of the fruits of educational policy 
and expenditure, Dr. Morgan’s book indicates how 
great the need still is, and the grave danger that 


NATURE 


£ 


Ocr. 28, 1939, Vor. 144 


in the years of unguided or unhelped adolescence, 
serious damage may be done alike to the physical, 
mental or moral development of youth which will 
prevent the full benefits of educational advance 
being reaped. Even on the educational side, the 
Education Act of 1936, however conscientiously 
administered, does not take us far enough. The 
nation cannot be said to be taking the care of ite 
children seriously until the school-leaving age is 
raised to sixtean years. Even at sixteen we cannot 
afford to let the boy or girl step out of our care. 
The imminent decline in the adolescent population 
might well impel us now to take steps to prevent 
further invaluable human capital running to 
waste by insisting on a system of part-time 
continued education during the working day up 
to the age of eighteen years. 

Next to this insistence on the need for providing 
for further education, at least part-time education, 
up to the age of eighteen, and for resisting any 
financial or industrial pressure that might endanger 
the intereste of youth, Dr. Morgan stresses the 
need for much more careful provision for training 
and selection for a job and for dealing with the 
blind alley diffoulty as well as with the serious 
problem of juvenile unemployment, so as to 
prevent both physical and moral deterioration. 
Similarly, juvenile delinquency is to be regarded as 
easentially an educational problem, the successful 
handling of which is an educational process. 

Moreover, it ia not merely in the actual training 
for a particular occupation and the selection of 
individuals for a job for which they are suited 
that closer attention to the needs of youth is 
required. Definite exclusion of youth from occupa- 
tions which from their nature are unsuited requires 
extension. Much more could be done to reduce or 
prevent the alarming incidence of accidents among 
young persons entering industry. This involves 
not merely more careful traming and instruction 
of the entrant to industry, and the placing of the 
aocident-prone in jobs which are free from hazards ; 
it involves also education of management and. 
employers to a fuller sense of responsibility 
Nutrition, hygiene, medical care—these are all 
matters where extension of provisions or services 
for the school child to the young worker in his or 
her first trying and formative years in industry 


_ might be as sound an Investment from the national 


point of view as it is socially desirable. 

These are fields in which many scientific workers, 
by virtue of their ial responsibilities or 
professional knowledge, may well be able to assist. 
When, however, Dr. Morgan proceeds to the dis- 
cussion of the needs of youth in leisure and 
recreation and the means of meeting those needs, 
he raises a number of questions which are 
of the widest interest and significance. For 
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ill but a small minority who find expression in 
heir vocation, workers as a whole look outside 
heir labour for the expression of their lives. In 
yor modern civilization, work has largely ceased 
© be an absorbing means of expression and is 
sought merely as the device by which we get the 
noney wherewith to buy the things we desire. 
Che hours of work are suffered for the sake of the 
‘eward which is to be reaped thereafter. 

This salient factor, which the scientific worker 
s liable to. overlook, gives special significance to 
the right use of leisure, above all when the tendency 
is to decrease the hours of work. Even adult 
education, for a quarter of a century claiming to 
be designed not for livelihood but for life, has 
emphasized thik gulf which separates work and 
living. Moreover, with this search for real life 
outaide work, leisure has largely become com- 
mercialized with debasement of artistic and other 
standards, while the functions of leisure have been 
widened and the need for its proper use enhanced. 

The difficulties are increased by the confusion 
introduced by the false emphasis placed on freedom, 
particularly at a time when a democracy is 
especially nervous of anything which threatens 
the sacred principle of liberty. Ultimately, leisure 
must be a voluntary pastime. It is the means of 
expressing the vital aspect of human capacity, and 
as such must be free. Like any other human 
faculty, however, the capacity for recreation needs 
education, and the process of training involves 
compulsion. Again, while work may narrow with 
increasing specialization, the soope of leisure 
occupation is as wide as life itself, and even within 
the compulsory stage training must give the 
widest options. 

These considerations lead Dr. Morgan to place 
his main emphasis on the need for leadership. 
This is a dominant factor in guiding and training 
youth so that ita dormant faculties find normal 
and healthy expression, whether in physical 
recreation, in hobbies and pastimes, or whether, 
as in the “Young Farmers’ Clubs’ in the union of 
vocational education with recreation, thus con- 
tributing to the solution of that major social 
problem of our time, the divorce of work and 
leisure. The value of the great majority of juvenile 
organizations, such as boys’ and girls’ clubs, depends 
on the right quality of leadership being available, 
and even in various community centres, facilities 
are being neglected and wasted for lack of leaders 
to manage and lead them. Moreover, when local 
authorities are actively assisting juvenile organiza- 
tions and providing facilities, they are often 
unacquainted with the practice of other authori- 
ties. No one appeara to have made a survey of the 
situation, and the Board of Education itself is 
without comprehensive information. 
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This matter of co-ordination and further survey 
of actual practice calls for further investigation, 
either by s group such as Political and 
Economic Planning or by the social science depart- 
ments of the universities. 

The general question of leadership, however, 
touches scientific workers generally even more 
clearly. It is not merely that the training which 
they have received carries with it certain social 
responsibilities, and that by virtue of their traming 
the proportion of leaders should naturally be 
higher than in classes which have not been so 
highly trained or educated. The traditional source 
of supply for club leaders has been the young men 
and women of the better-to-do classes, whose 
sense of social responsibility urged them to devote 
time, and often money as well, to the welfare of 
the leas privileged. The universal difficulty of 
recruiting enough help is an indication of a lack 
of social sense and responsibility to-day, and our 
educational system might well do more to impart 
such & sense of social responsibility. Leaders are 
in fact being recruited from every walk of life, 
but the significant fact to which Dr. Morgan 
directa attention is that leaders can now no longer 
be secured in sufficient numbers on & voluntary 
basis. 

At present, the number of paid leaders is small, 
but boys’ clubs must face the fact they will depend 
more and more on professional service, and the 
practical problem is to ensure that it is of the 
right kind. The basio difficulty is that imposed 
by the limited financial resources of such clube. 
A club leader should have had a good education 
and some professional training. Much is expected 
of such leaders, but rarely is a boys’ club in a 
position to offer a salary of more than £200 4 
year. 

Dr. Morgan insista that we must recognize that 
alub leadership is a profession and must be 
remunerated properly if the right men are to be 
forthcoming. He suggests it is eesentially educa- 
tional, and that local education authorities might 
well be persuaded to make far more grants to the 
voluntary movements for this purpose. Reoognir- 
ing that even with this help there are limitations 
to the remuneration which could be expected, he 
suggesta that more could be done to make such 
work a stepping-stone or stage to other careers 
whether in teaching, in industrial welfare work, 
probation service and the like, where the ex- 
perience gained should be an asset. 

Certain obstacles would have to be overcome. 
Such work must receive full recognition in regard 
to security and pension rights. Closer attention 
must be given to the training of entranta for such 
positions, and in this the social science depart- 
menta of the universities might well co-operate. 
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As this tendency develope, it might open up 
careers for those taking a diploma in social science 
or pursuing a short course of social research, 
provided they possessed the essential qualities 
of leadership. 

Here are suggestions which should be weloome 
to many scientific workers who sre turning their 
attention to social problems. For some of them 
the voluntary work whioh will long be required 
may offer an opportunity for the expression of 
their sense of social responsibility, and for main- 
taining or even raising the standard of leadership. 
Others may find a like opportunity in the social 
surveys and investigations which are still necessary 
to render farther information available as a basis 
for the national action required. For all, however, 
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there is the opportunity to assist by pressing for 
adequate attention to the problem by local and 
national educational authorities, by supporting 
with their active interest such work as is already 
being carried out in this field by the universities, 
by bringing sympathy and insight and creative 
thought to bear on the problems which the needs 
of youth present to-day. Nor should acientific 
workers be unmindfal of their responsibility at 
citizens to protest against any hesitation by public 
authorities to exercise their powers of compulsion 
to stop certain abuses which at present, as Dr 
Morgan so clearly shows, are detrimental to botb 
the health and morale of youth, and, in effect 
squander capital which grows the more preciout 
in @ time of emergenoy. R. BrigoTmay. 


PLANETS AND SUNSPOTS 


Tidal Forces in the Sun’s Corona due to Planets 
By K. G. Meldahl. Pp. 14+7 plates. (Copen- 
hagen : Berlngake Forlag, 1938.) n.p. 
HE author of this work believes that radiation 
pressure on oertain amall particles in the 
corona should balance gravitation so closely that 
a ‘sensitive layer’ existe. If this is disturbed, it 
will undergo violent motion and probably ejection. 
The force likely to produce the disturbances is the 
tidal action due to the planeta, and though this is 
too weak to cause any noticeable motion in the 
heavier, luminous portion of the sun’s gases, 
nevertheless, as the hydrogen prominenoces appear 
at a level comparable in height to the altitude of 
the ‘sensitive layer’, it is important to seek for 
some connexion between the disturbances and 
tidal forces. Only five planeta need be considered 
to contribute anything of importance to the 
tidal force—Mercury, Venus, Earth, Jupiter and 
Saturn. Mercury, though very amall, must be 
taken into account because the tidal force varies 
inversely as the cube of the distance of the planet 
from the sun; Mars is neglected as ita tidal force 
is only about 3 per cent that of the earth. The 
five tidal forces are added vectorially, the resultant 
vector giving the height h of the force wave 
running round the equator, and the main investi- 
gation is carried ont on these lines. 

The period of Mercury is close to 88 days, and 
for this reason diagrams of vectorial additions for 
every eleventh day are drawn from 1663 to 1966 
to test for periodicities. It does not appear that 
the period of Jupiter or the longer secular period 
of the three inner planets taken together is oon- 
cerned, but a period of 243 years is partly notice- 
able, and a multiple of this seems to be indicated. 


Discussing the connexion between the diagrams 
and the observations of disturbanoes, the autho» 


directa attention to two important matters. (1) 
Where radiation pressure is not constant, an 
increase in it would drive out the previously 
balanced particles and bring heavier ones into 
floating equilibrium, thus facilitating disturbanoee 
in the lower layers of the corona. (2) If existing 
spote increase radiation locally, this provides the 
possibility for relatively smaller tidal foroes tc 
generate disturbances. It will be misleading to 
compare the periodicity of observed spots andl 
group sizea with tidal forces; the latter should 
be compared with the genesis of spots, and the 
existing spots should generally show a lag. 

The mechanism of spot creation is considered to 
be as follows : Gases of the sensitive layer rotating 
with the sun at a speed of about 2 km./sec. rum 
through the tidal field of force. At times they 
enoounter forces greater than those that permit 
quiescent motion, and there ensues a break-up. 
into vortices such as hydrogen prominences. A 
detailed description is given for the appearances 
of spots with regard to certain physical features. 
but it is open to some doubt whether all these are 
fully explained by the supposed mechanism of 
spot creation. 

The author predicted a number of disturbanoese 
‘recently, which have since been observed, and it 
is possible that he has opened the door for further 
investigation into the genesis of sunspots, auroras, 
magnetic storms, etc. If it is true, as he states, 
that prominences are started in the corona by 
external forces and that spots are the consequence 
a fruitful field for research lies in this realm. 

M.D. 
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AQUATIC PLANTS OF INDIA AND BURMA 


Wand-Book of the Common Water and Marsh 
Plants of India and Burma, 1936 

By K. Biswas and C. C. Calder. (Health Bulletin 
Wo. 24: Malaria Bureau No. 11.) Pp. xin+ 140+ 
38 plates. (Delhi: Manager of Publications, 1937.) 
Re. 2.12 or Be. 


SAE pir pod Gree Book: 18 ti eae te 
feld work of those associated with anti- 
malarial investigations of the breeding places of 
mosquitoes. It is obvious that a sound knowledge 
of the plant life found in those localities, their 
ceactions to each other and their relations with 
the animal life in their surroundings is an im- 
portant stage in this research. 

Brief accounts of the bionomics of freshwater 
vegetation, general features of aquatic vegeta- 
tion, periodicity of water planta, methods of 
control, precede the systematic enumeration of 
the planta likely to be encountered. The work is 
aot exhaustive, but is intended only to comprise 
the commoner planta. Short descriptions of the 
1 families, 126 genera and 220 species (including 
Cryptogams) are set out, together with practical 
keys for the determination of genera and species 


where necessary. A key to the families would have 
been helpful to those inexpert in systematic 
botany. 

Six reproductions from photographs of aquatic 
habitats and line drawings of 157 of the species or 
varieties listed are appended. Comparison would 
have bean made easier had the plants of the same 
family, or at least genus, been juxtaposed. Only 
in the case of the Cryptogams have the magnifi- 
cations of the enlargements been stated. 

The nomenclature is not in all cases that 
accepted nowadays by systematists : for example, 
Herpestes Monniera has been retained in place of 
Bacopa Monniera (L.) Wettet., and Panicum 
muticum is given preference over Brachiaria mutica 
(Forak.) Stapf 

There are a number of errors and omissions ; 
many of these have been corrected in an addendum 
not bound up with the publication, but others 
have escaped: for example, at the foot of p. 7, 
‘Whether this . . .” should read “Where this. .” 
and Leersia hexandra Sw., described on p. 100 and 
figured on Plate III, is omitted from the index. 

The work, however, is generally good and should 
amply fulfil ita object. C. E. 0O. Fisonme. 


SOME ASPECTS OF CHEMICAL ENGINEERING 


A Practical Manual of Chemical Engineering 
By Harold Tongue. Pp. xvi+560. (London: 
Chapman and Hall, Ltd., 1939.) 368. net. 
A BOOK on chemical engineering published in 
England is weloome, even if only to show 
the growing interest in this subject. Mr. Tongue’s 
work does more : it fills, as he claims, a gap in the 
hterature, by dealing with the materials which 
modern science has placed at our disposal, and 
methods of using them. It is admittedly a compila- 
tion and, as such, it is bound to exhibit a certain 
lack of balance; for example, under the heading 
“Wood”, with the exception of a table of the 
mechanical properties of a few American woods, 
redwood is the only material discussed. Under 
“Rubber”, mx pages have been transcribed ver- 
batim from a well-known pamphlet, apparently 
without acknowledgment—no doubt a slip on the 
part of the author—and there are other abstracts 
which, although good in themselves, are often 
somewhat disconnected. 
The chapters dealing with metals and alloys are 
excellent, and the only criticiam which need be 


made is again a certain lack of co-ordination, the 
mass of isolated facta tending to produce q sense 
of confusion. Perhaps in a future edition the 
author would consider the introduction of a few 
phase diagrams to explain the interrelations of 
some of the alloy systems. Since space is important, 
details of welding procedure might be curtailed, 
and extraneous matter, such as the uses of platinum 
as a catalyst, omitted. 

The following sections on pressure vessels and 
piping are up to the high standard which is to be 
expected from the author of “The Design and 
Construction of High-Preesure Chemical Plant”, 
and they are followed by a useful chapter on heat 
insulation and an even more valuable summary of 
recent data on the economic utilization of power 
in works. This difficult subject ia one which should 
have more attention than it frequently receives. 

At this point the author appears to have realized 
that the book was becoming too largé, and to have 
attempted the impossible task of crowding heat 
transfer and a few selected unit processes into two 
hundred pages. The result is unfortunate, for the 


theory is inadequate and a great deal of the 
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remaining matter, although by no means un- 
interesting, is strongly suggestive of a collection 
of manufacturers’ catalogues. In the section on 
heat transfer, reading is not made easier by the 
use of different symbols for the same quantity 
and, in the chapter on distillation, modern work 
such as that of Kirschbaum is not mentioned. 
Under “Filtration”, there are no fundamental 
principles at all. In short, in contrast to the 
earlier chapters, this part of the book contains 
little that is not to be found in standard text- 
books. It would have been better omitted, or, 
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alternatively, expanded into æ second volume 
dealing not only with the plant itself, but also witi 
recent research into fundamentals, which is becom 
ing daily more important for the purpose of design 
Any defecte in the second half, and they an 
only defects of omission, are more than com 
pensated by the earlier chaptera, which presen 
in a handy form a summary of valuable informa. 
tion oollected from sources which tre not alway 
readily accessible. As a volume of reference th 
work should find a place in the library of even 
chemical engineer. H. E. W. 


APPLIED MECHANICS 


Proceedings of the Fifth International Congress 
for Appled Mechanics 

Held at Harvard University and the Massachusetts 
Institute of Technology, Cambridge, Mass., Sep- 
tember 12-16, 1938. Edited by J. P. Den Hartog 
and H. Peters. Pp. xxxii+748. (New York: 
John Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd., 1939.) 30s. net. 


HIS account of the work of the Fifth Inter- 
national Congress for Applied Mechanics is 
contained in a volume of 748 pages preceded by 
preliminary matter including the list of the four 
hundred members of the Congress. The pro- 
ceedings consist of general lectures and short papers 
of about six pages, divided among three groups. 
The first group deals with Elasticity and the 
Properties of Materials. The general lectures by 
Hardy Cross, Joseph Pérés and F. Körber are re- 
ported in fall and are followed by forty-four papers 
about equally divided between theory and experi- 
ment. Obviously no summary could do justice to 
the variety of topics here treated, so we select for 
special mention, on account of ite historical interest, 
& paper by Hetenyi on photo-elastic studies of 
three-dimensional problems. In 1850 Clerk Max- 
well observed that, if istnglass is loaded at an 
elevated temperature, after oooling and removal 
of the load it exhibits, in polarized light, per- 
manent fringes which correspond to an elastic 
stres condition. Maxwell also concluded that 
there could not be actual stresses present in the 
annealed specimen, from which conclusion it would 
follow that slicing the piece should not change the 
fringe pattern. From an examination of the slices 
the streas distribution in a three-dimensional 
model could be inferred. This final step was not 
taken until 1935. The paper gives experimental 
evidence justifying the method of slicing together 
with some interesting photographs. 
The second group, Fluid Mechanics, begins with 


general lectures by C. H. Chatfield, H. U. Sverdruy 
and G. I. Taylor, followed by sixty-two papers. The 
numerical comparison with the first group throw: 
an interesting light on the relative trend of present 
day research. Not only so, but of the aixty-twr 
papers, twenty- four deal with turbulence and relate 
problems; indeed, a turbulence symposium was t 
feature of the Congress. In this group we selec 
for special mention the paper by Norbert Wiene- 
on “lhe Use of Statistical Theory in the Study o 
Turbulence”. Behind the seeming innocence o 
this title there lies in this paper the beginning o 
a more general and systematic method of attacking 
the important problem of turbulence. The basie 
theorem is an extension by Wiener of the origina 
ergodic theorem of Birkhoff to include the equi 
measure transformation corresponding to the 
translation groups in space. The importance o 
this theorem is that it permite us to translat 
averages over all systems of an ensemble ink 
averages over all points of space for a giver 
system in the ensemble. This theorem, togethe> 
with the definition of certain ensembles 
which can be described in detail, and for whicl 
every average can be computed, would appear t 
form a firmer foundation for the examination o 
turbulence than any which has hitherto been sug. 
gested. To complete the picture the abandonment 
of the hypothesis of the continuous medium wil 
probably be found necessary. 

The book concludes with seventeen papers or 
dynamics and anappendix. The whole volume ha 
been reproduced from typescript. There may bx 
some good reason for preferring this method tk 
ordinary print, but there can be no question that the 
ragged margins inherent in typescript and the hand. 
written mathematical symbols are not things o 
beauty. Nevertheless the volume does give c 
cross-section of modern research in appliec 
mechanics and is therefore worthy of seriou 
attention. L. M. M-T. 
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METAMORPHISM AND IGNEOUS ACTION’ 
By Pror. H. H. Reap, F.R.S., 


IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY, LONDON 


TY "HE consideration of the relation between 
- metemorphiam and igneous action, which 
orms the subject of Prof. H. H. Read’s presidential 
address to Section C (Geology), falls into two parts. 
first, a brief historical summary of the peculiarly 
ational contributions serves to display the wide 
livergences in opinion on this question. The views 
f the Rosenbusch school of pure thermal meta- 
norphiam are contrasted with the imbibition 
iotions of the French, and the work of Becke of 
«Jienna, the Swiss, Sederholm of Finland and the 
\merioans is reviewed. The classic investigations 
£ George Barrow on zones of progressive regional 
„metamorphism in the Highlands north of Dundee 
ind their causal relation to granitic injections are 
rympathetically summarized. In the second part 
f the address, a discussion is presented of the 
«rigin of regional metamorphism, that is, of the 
ranstormations which have affected large portions 
f the earth’s cruat.] 


I first note the equivalence, according to Rosen- 
yusch and others, of regional and dynamic meta- 
norphiam. The forerunner of the term dynamic 
netamorphism was Loasen’s dislocation-meta- 
norphism, a simple expression denoting & trans- 
ormation genetically connected with dislocations 
£ the crust. JLossen’s old term would cover a 
arge claas of phenomena, such as the dominantly 
«echanical breaking-down of rocks, cataclasis, 
eaylonitization and the like, all connected with 
lemonstrable dislocations. I propose to continue 
o use dislocation-metamorphism for this class of 
yhenomena. 

Rosenbusch, having replaced Loasen’s excellent 
erm by his dynamic metamorphiam, proceeded 
o make this the equivalent of regional meta- 
«iorphiam, and to regard orogenic pressure as ita 
muse. Backed by the authority of Rosanbusch, 
lynamio metamorphism became fashionable, the 
Synamic aspect overshadowed all others and 
nountain-building movements could do all things 
equisite and necessary. It must be remembered, 
sowever, that many of the French were frankly 
<oeptical; nevertheless, the notion of a meta- 
morphism on a regional scale “induced in rocks 
eecause of their deformation’? remains stil a 
«ading principle in many schools of metamorphic 
<eology. 


* From the presidential address prepared for Section O (Geology) 
{ the Brith Asoolstion. 


On the other hand, the emergence of ideas on 
a static or load metamorphism of regional extent, 
in which orogenic pressure is not a causal condition, 
indicates that all is not well with the supposed 
equivalence of dynamic and regional metamor- 
phisms. Before discussing statio metamorphism 
itself, I deal with some of the difficulties raised 
by this equivalence. 

I mention certain facts commonly observed in 
regionally metamorphosed rocks but difficult to 
reconcile with the operation of pressures tangential 
to the earth’s surface. One of the chief of these 
observations is the coincidence of schistosity and 
bedding. As metamorphic rooks showing this 
coincidence are often horizontal over great areas, 
the notion of statio or load metamorphism has 
been put forward. But Daly has cited a score of 
regions where schistosity and bedding agree—in 
folded and horizontal rocks alike. These are the 
phenomena that Daly felt to be “truly inexplicable 
by pure dynamic metamorphism”, an opinion 
with which I am in complete accord. 

The preservation of original textures in rocks 
that have been completely rearyatallized is a matter 
of common observation. There are innumsrable 
examples of the preservation in regionally msta- 
morphosed rocks of minute sedimentation-char- 
acters, such as graded bedding, current bedding, 
the interlamination of undisturbed, exceedingly 
thin, beds, and ao forth—characters that should 
bave been obliterated by the action of orogenio 
pressures. As an instance of how excellent this 
preservation may be, I may recall the successful 
use of current bedding and graded bedding in 
unravelling the stratigraphical sequence in the 
Grampian Highlands. An additional and telling 
example is the recognition of varved bedding in 
the metamorphic rocks of Finland and Canada. 
Tt seems to me that such details of original textures 
cannot possibly be preserved if the rocks in which 
they oocur were metamorphosed “because of their 
deformation”. I admit, of course, the operation 
of dynamic action in the produotion of various 
metamorphic rocks of low grade, but in these 
cases the original primary textures are completely 
obliterated. This obliteration in low-grade meta- 
morphism and preservation in high-grade meta. 
morphism of original textures shake my faith in 
the unity of the progressive series from the chlorite 
zone or epizone to zones of higher grade. 
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Whilst streas is admittedly the dominant factor 
in the production of low-grade metamorphic rocks, 
there is agreement that ite effect is small in the 
higher grades, where the products of regional and 
thermal metamorphiams converge, high tempera- 
tures being in control. There is no correspondence 
between the degree of deformation and the 
metamorphic grade, unless it be one of the greater 
the deformation the lower the grade. In this oon- 
nexion, I may cite the failure of experimental 
work, like that of Larsen and Bridgman, to 
produce minerals characteristio of rooks sup- 
posedly formed by dynamio metamorphism. Stress, 
by itaelf, is not enough. 

No one- can dispute the observed fact that 
regionally metamorphosed rooks are often more or 
leas violently folded. The inference so often made 
that the metamorphism and the folding are coeval 
is not, however, always justified. It seems to me 
clear that most fold-structures in regionally 
metamorphosed rocks ante-date the crystallization, 
this being post-tectonic in the terminology of 
Sander. 

It will be realized, I trust, that there are many 
features of regional metamorphiam that are 
incompatible with dynamic action. The recognition 
of this has led to the mvocation of statio or load 
metamorphism, and I examine the validity of this 
notion. 

One of the especial difficulties that has to be 
faced by advocates of a metamorphism due to the 
vertical preasure of the overlying beds is the 
existence of completely non-metamorphic rocks 
which have nevertheless been oovered by an 
immense thickness of superincumbent strata. 

This difficulty confronting static metamorphism 
has been tackled by Daly, who meets it by relaxing 
the rigidity of the doctrine of uniformitarianiam. 
He admits that, compared with its proposed 


potency in Pre-Cambrian times, load-metamorphiam . 


must have been of relatively little importance in 
later geological eras. To account for this, he 
assumes that the earth’s thermal gradient was 
steeper during the formation of the Pre-Cambrian 
so that regional metamorphism under a moderate 
cover was possible. I am not competent to discuss 
. Daly’s speculation, and I have only to state that 
I feel that the proposal does not strengthen the 
case for regional statio metamorphism. 

The idea of a metamorphism controlled by load, 
as such, fails to meet many other observations. I 
have space here only to cite the occurrence, in the 
eastern United States, of highly metamorphosed 
stratigraphically younger beds resting naturally 
on Jowly metamorphosed stratigraphically older 
beds; of high-grade sillimanite-rone rocks over- 
lying lower-grade rocks as in Sutherland and 
Norway ; of the passage, in Banffshire, from slates 
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to metamorphosed rocks containing andalusite 
garnet, oordierite, sillimanite and staurolite within 
a half-mile of coast-section; of a similar narror 
restriction in the Barrovian zones as in Dutches 
County, New York. Load, by itself, is not enough 

The literature of regional metamorphism abound 
in references to the great depths within the crus 
at which such metamorphism takes place. Thee 
suggestions of great depths, however, carry m 
kind of conviction to my mind. On the contrary 
Į consider that high-grade regionally metamor 
phosed roaks must have been formed in mam 
areas under relatively little cover. Daly was o 
this opinion, too, and he was influenced thereb: 
in his idea that thermal conditions were differen 
in Pre-Cambrian time from what they werd i» 
Palsozoic time. He pointed out that from Clarke’ 
data it is possible to form a rough estimate of th 
total amount of rock eroded in geological time 
and that only a small portion of this amount ca» 
be assigned to Pre-Cambrian time. Of thi 
small portion, part is represented in the non 
metamorphic Pre-Cambrian sediments which li 
unconformably on the metamorphosed basement 
The several complexes of the basement were highl: 
metamorphic before the denudations correspondin, 
to the unconformities which separate them. From 
a consideration of these pointa, and of the grea 
volume of Pre-Cambrian rooks, Daly conclude 
that the average cover on the complexes at th 
time of their metamorphism was much less tha» 
5,000 metres in thickness. Barrell came to + 
similar conclusion by an argument based upon 
the amount of salt in the sea, and the erosio» 
of the igneous rocks to give this. He decided tha 
Pre-Cambrian erosion had removed a cover of les 
than a mile m thickness. 

Though these arguments may not appear alto 
gether sound to some, still I suspect that th 
notion of the great depths of regional metamor 
phism flourishes because of the supposed neceasit 
of carrying rocks down to be metamorphosed. 
suggest that as an alternative we should conside 
the possibility of bringing the metamorphosins 
agents wp. 

I next discuss certain aspects of the zona 
notion, especially in connexion with a depth 
control. 

I note the development of ideas on depth- zone 
and, in connexion with statio and load 'meta 
morphism, I direct attention to difficulties encoun 
tered in regarding grade of metamorphiam a 
directly controlled by depth. Admittedly, meta 
morphism does often increase in grade with depth 
but, as I have said in another place, I personali 
find no difficulty in envisaging a metamorphisp 
which increases laterally or vertically ; I conside 
depth, aa such, not to be a factor in metamorphiam 
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nd that if we are to retain a sonal notion, then 
ne idea of depth-control must be completely 
; iff w "2; ded. 
The relation between the large-scale tectonics 
nd the metamorphic zones in the Highlands is a 
stion which, in the present state of our know- 
edge, bristles with difficulties. The Cambridge 
Bchool considers that the metamorphism is pre- 
əctonic, and that the metamorphio zones can be 
ecumbently folded. On. the other hand, Bailey 
nd others regard the metamorphism as partly 
contemporaneous with the folding. For my part, 
suggest that the metamorphiam may be post- 
əctonio. Both in the Highlands and elsewhere it 
pms to me that the isograde limes are inde- 
endent of both stratigraphical and tectonio 
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arrangements, and I prefer to relate regional 
metamorphism not to load, nor to deformation, 
nor to tectonic or any other depth. 

I have pointed out the destruction of sedi- 
mentary structures in low-grade metamorphism 
and their apparent perfect preservation in high- 
grade metamorphism. If these are valid 
observations, then it seems to me that the 
progressive series from slates to higher-grade 
rocks must break down, or, at least, that 
high-grade rocks were not necessarily at one 
stage of their career in the condition represented 
by the lowest-grade rocks of the zonal series. 
Low-grade rocks may once have been high-grade, 
but the reverse is not necessarily true. 

(To be contin wad.) 


REACTIONS OF ACCLIMATIZATION AND OF 
NON-ADAPTATION 


By Pror. M. PIERY AND ProF. J. ENSELME, 
FAcuULTY OF MEDICINE, Lyons 


P to the present time, physiologists have been 
especially concerned with the study of the 
cute effecte of high altitudes or of acute mountain 
okneas. As a consequenoe of the work of Prof. 
Monge of Lima, who both discovered and studied 
hronio mountain sickness as manifested m human 
pings, we, in our turn, have investigated the 
ea effecta of high altitudes on animals. 
Ye believe that in this way we may be able to 
iscover more about the mechanism of adaptation 
f organisms to altitude, and thus explain the 
athogenesis of Carlos Monge’ s disease. 
With this object i in view, we studied the effects 
oduced in various animals by a sojourn of six 
nonths in the laboratory of the Jungfraujoch, at 
n altitude of 3457 metres. We have already 
esctibed elsewhere the technical methods and 
etailed observations which we have made in 
his experiment. Here, our object is to give 
preasion to certain views which we hold relating 
Mo the adaptation of the animal organiam to the 
fgpwer atmospheric pressures of high altitudes. 
The problem of the effecta of altitude upon 
nimal organiams gains considerably in depth and 
nterest if, by exceeding certain limita which are 
sully accepted, we consider it from a more 
eneral point of view. 
In order to do so, the followimg facts must first 
f all be taken into account : 
(1) The problem constitutes a particular case 
f the much wider problem of’ adaptation in 


general; it is the case of adaptation to the 
lowering of atmospheric pressure. 

(2) It consists of several biological stages 
which, like all adaptations, may be schematized 
as follows : 

(a) A tissue forms the receptive element for 
the external influence. Sometimes this is the 
akin, sometimes the digestive organs and, in this 
particular case, the lungs. 

(b) The effecta there are carried by a trans- 
mission system into the innermost tissues and set 
up a connexion between the receptive tissue and 
the whole of the organiam. This transmission 
system consists of two physiological pathways, a 
neuro-vegetative action, adrenergio or cholinergic, 
or alternatively in the form of an action of a 
chemical measenger. 

(c) A system of tissue reception which affeota 
the various organs and those elements of inter: 
tissue synthesis; namely, the glands of internal 
secretion. 

(d) A mechanism of genetic transmission, the 
reaction of the genital elements. 

(3) Furthermore, in the case of each one of 
these components, the following must be dis- 
tinguished : 

(a) The modifications which appear as direct 
effects of the climatic change: as, for example, 
the modification of the tissues by chemical or 
mechanical influences. 

(b) A number of reactions which are not so 
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easily. explained and which are called defensive 
reactions because they permit of the survival of 
the tissues. These constitute the actual basis of 
the phenomena of adaptation. 

(4) The adaptation thus effected constitutes a 
new form of state of the organism which, in order 
to return to ite previous state, must pass once 
more through the same stages. 

These principles set forth, we will now proceed 
to apply them to the problem with which we are 
concerned, namely, that of adaptation to the 
lower atmospheric pressure of high altitudes. And 
here, we propose to divide the subject as follows : 


EFFECTS OF REDUCED PRESSURE ON AN ORGAN 
SENSITIVE TO CLIMATIC ANOMALY 


Here, climatic anomaly is constituted by the 


drop in the partial tension both of the oxygen and . 


of the carbon dioxide in the sir inhaled; and 
consequently in the alveolar air. The sensitive 
organ here is the lung. 

The effect of this lowering appears to be a 
congested state such as we have witnessed in rabbits 
and geese which have spent six months in the 
laboratory at the Jungfraujoch. This congested 
state is characterized by a decided vaso-dilatation 
of the inter-alveolar capillaries. A large number 
of alveoli contain red corpuscles, and some of 
them contain, in addition, alveolar cells in process 
of desquamation. These lesions have no charac- 
teristic localization. There is no indication either 
of inflammatory cells or of the presence of fibrin 
in the alveoli. ` 

The importance of these lesions varies according 
to the subject. In order to estimate them to the 
best advantage we conducted, on one hand, a 
histological examination of the lungs; and, on 
the other, we administered doses of iron to the 
entire organism. The resulta given by the two 
methods appear to agree with one another. 

These lesions appear to aggravate further the 
difficulties experienced by oxygen in passing 
through the walls of the pulmonary alveoli. Their 
action is of the same kind as that of the diminu- 
tion of the partial tension of oxygen in the alveolar 
air. They thus appear to act in the same direction 
as the reduction of atmospherio pressure and to 
increase the disturbances which it evokes. In 
addition, we observed that these lesions actually 
lower the oxygen saturation of arterial blood. 

On the other hand, a defence reaction which 
tends to correct the abnormal phenomena evoked 
by the lowering of pressure is observed. This 
defence reaction consists of an unfolding of those 
alveoli which bave not, as yet, been utilized ; 
and of a polypnwa which renews the alveolar air 
more rapidly and thus contributes to a alight rise 
in the partial tension of the oxygen in the alveoli. 
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DISTURBANCES AT THE LEVEL OF THE SYSTEMS © 
‘TRANSMISSION 

We have already seen that it is convenient t 
distinguish two systems. 
_ (1) The system of neuro-vegetative transmis 
sion responds to the excitation evoked by reductio 
of atmospheric pressure and to the lowering of th 
blood oxygen by tachyoardia, which permits of 
more rapid circulation of arterial blood and oor 
sequently of transmission of oxygen. Furthermore 
a reflex produces a splenio reaction which throw 
a large number of red corpuscles, oxygen carrier 
into the circulation. These ensure the moe 


‘complete circulation of oxygen. 


(2) The system of chemical messengers show 
two types of reaction : 

(a) Aninevitable chemical effect of the lowerin, 
of the partial preasure of alveolar oxygen is th 
fall in the oxygen saturation of the blood. This 
in any event, represents a classical ides which w 
re-discovered in the case of the rabbita in th 
Jungfraujoch laboratory, among which the averag 
was 77, while that of the control animals was 91 

Another result of the same type is the marke 
drop in the total quantity of carbon dioxide i 
the blood. Lowering of the partial pressure of th 
alveolar carbon dioxide has also been desoribed 
and we found it again. Actually, our rabbit 
showed an average of 29-6 for total blood carbo 
dioxide, while the controls gave an average of 42 -78 

(b) The defensive reaction of the organisn 
is shown by a hyperactivity of the hamato 
poletio centres, which throw a large number c 
corpuscles, usually of the smaller kind, into th 
circulation and thus increase the surface o 
absorption reserved for hæmoglobin. The averag 
number of red corpuscles in a rabbit is abou 
4,300,000 ; in the experimental rabbits it Increase 
to a total of 6,978,000. An important increase i 
the oxygen capacity of the blood ensues; an 
while among the animals experimented upon i 
Lyons this capacity was represented by an averag 
of 12, in those at the Jungfraujoch it increase 
to 19. 

In another connexion, the lowering of tb. 
carbon dioxide of the blood effects a lowering ¢ 
the alkaline reserves. Compensation for this ij 
obtained by an increase of certain buffer systems 


DISTURBANCES OF THE TISSUES 


Disturbanoes of the tissues are manifold. In 
general sense they correspond to the phenomen 
of anoxia and acapnia. The phenomens of anoxi 
are distinguished, in every part of the organirn 
by chemical modifications, such as the lowerin 
of the basal metabolism and the increase < 
lipides or of cholesterol. They become mor 


easily recognizable when they affect special organ» 
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(1) We made a special study of muscle, and 
while in rabbita generally we found equal amounts 
«£ muscle iron, in those animals which had been 
a the Jungfraujoch laboratory we observed a 
aarked decrease in the quantity of the iron. We 
re of the opinion that durmg the firat months of 
daptation, a diminution in exchanges, together 
mth a lowering of the iron content, takes place. 
‘his irregularity soon passes off § Clinically 
peaking, muscular anoxia is expressed in the form 
f asthenia and disturbances of a painful nature. 

(2) The liver also has occupied our attention 
> & large extent. In our rabbita, the iron increased. 
Ve are of the opinion that this constitutes a first 
fence reaction against anoxia, the iron playing 
16 part of an active agent of oxidation. Hepatio 
noxia is expressed clinically by the characteristio 
gns of insufficiency of the organ. 

(3) The heart very often givea rise to acute 
mptoms, and in our animals we observed, 
stologically, traces of sclerosis. 
_(4) Finally, a number of other organs are also 
tected, such as the nervous centres or the kidneys; 
at histologically, in the case of our animals, no 
sions were visible, 


CONCLUSIONS 


In this preliminary study, we have considered 
«e mechanisms of adaptation at an altitude of 
sout 3,500 metres as observed during a sojourn 
' aix months’ duration. We have observed the 
adual development of a certain number of these 
echanisms. The observations which we were 
le to make on the constitution of the blood have 
uy served to confirm data that had already 
come Classical. On the other hand, the observa- 
ons which we were able to make on the tissues, 
ngs, muscle and liver, give rise to a number of 
sw conceptions. For example, in the lung, phe- 
mena of congestion appear which seem to 
gravate the anoxæmia, while in the liver and 
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muscles, variations in the iron content seem to be 
in accordance with adaptation to anoxis. 

It remains now to distinguish among the facts 
which have been observed and described above ; 
those which arise from a successful adaptation— 
that is to say, from successful acolim vtization— 
and those which in the animal correspond to the 
chronic mountain sickness manifested in human 

In this connexion, non-adaptation to lowering 
of atmospheric pressure is accompanied by oon- 
gestion and capillarization of the lungs, by a drop 
in the oxygen saturation of the blood, by a marked 
lowering of the total quantity of the carbon 
dioxide of the blood, by the diminution of the 
alkaline reserves, by the diminution in musoular 
iron, and finally, a light sclerosis of the myocard- 
ium. On the other hand, the phenomena of 
effective adaptation give rise to polypnæa, to the 
unfolding of the alveoli; to emphysema, to increased 
activity of the hamatopoietic centres. to an 
increase in the oxygen capacity of the blood, to 
the growth of certain buffer systems and finally 
to an increase of iron in the liver. 

Thus our analysis, both chemical and histo- 
logical, resulta in argumente in favour of the ides 
of a complex response of the organism to anoxmmia 
and of the existence of manifold reactiona of 
acclimatization. It now remains to apply to man 
the experimental observations which we have 
carried out on animals. This we ee to be able 
to do at some future date. 
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NUTRITION DURING WAR-TIME 
By Sır Jonn Bowo Om, F.R.S. 


HE new science of nutrition has raised issues 
which profoundly affect the economic and 
cial structure of the State. During the last few 
ars, the agricultural, trade, health and social 
pects of these issues have been studied by 
‘ious groups of investigators, and arrangementa 
xwe made by the Division for the Social and 
ternational Relations of Science for a discussion 
the subject at the British Association meeting 


at Dundee on September 8. Owing to the out- 
break of war, the discussion did not take place. 
The resulta of the investigations promoted by 
Government committees, research institutes and 
other organizations in recent years will now prove 
invaluable to those adjusting the national food 
supply to war needs. 

These studies of the food position have clarified 
ideas. It is now common knowledge that a great 
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deal of disease, ill-health and physical disability, 
which in the past were as normal and 
inevitable, are due to faulty diet and, therefore, 
preventable. We now know the kind of diet 
needed for health. The British Medical Association 
standard was calculated to be good enough to 
prevent obvious clinical signs of malnutrition. 
According to the resulta of Sir William Crawford’s 
survey, which agrees closely with the results of 
other investigations, there are nearly nine million of 
the population of Great Britain whose diet is below 
that standard. But there is a great difference be- 
tween the mere absence of disease and full vigorous 
health, which is provided for in the higher standard 
of the League of Nations Nutrition Committee. 
The diet of nearly half the population does not 
come up to this higher standard. Quality of diet 
is correlated with income. Dietary and health 
surveys have shown that as family income falls the 
diet becomes worse, and ill-health and poor physique 
become more prevalent. The infant mortality 
rate is three times as high among the very poor 
as among the wealthy. The incidence of discase 
attributable to faulty diet is several times as high, 
and the average adult stature is three to four 
inches leas. 

In addition to poor diet, there are, of course, 
other factors associated with poverty, especially 
bad housing and psychological factors which affect 
health. It is difficult to assess the relative impor- 
tance of these, but there is no doubt about their 
combined effect on health. As the Right Hon. 
Mr. Bruce has put it: “Poverty is directly corre- 
lated with ill-health, disease and premature death.” 

Tt used to be assumed that the poor represented 
an inferior strain of the population and that the 
high infantile mortality among the poor was 
Nature’s salutary method of eliminating the unfit. 
This view, which would absolve us from doing 
anything to abolish poverty, is not supported by 
facts. Where the infantile mortality rate is highest, 
the survivors are of poorest physique and vice 
versa. The factors which make for high infantile 
mortality seem to be the same factors which make 
for ill-health and poor physique among the sur- 
vivors. There is no doubt about the impdrtanoce 
of heredity, but we cannot dogmatize about 
inherited difference in health and physical fitness- 
between the well-to-do and the poor until environ- 
mental conditions affecting health and physique 
are comparable in both classes. 

Of these environmental factors, nutrition seems 
to be of prime importance, because the results of 


- feeding testa show that when the diet of the children 


of the poorer classes is improved, making it more 
like that of the well-to-do, the rate of growth of 
children approaches that of children of the 
well-to-do classes, and there is a noteworthy 
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improvement in health and physique. In the la: 
twenty-five years, there has been a remarkable in 
provement in the national dietary. Consumption « 
‘protective’ foods has increased by nearly fifty pe 
oent; there has been an acoompanying improv 
ment in national health and physique; infer 
mortality rate has fallen by nearly fifty per cent 
the gross forms of deficiency diseases, such : 
rickets, are rapidly disappearing’; deaths fro» 
tuberculosis, resistance to which has increased b 
good diet, has been reduced by nearly fifty p» 


‘oent; children leaving school to-day are two + 
‘ three inches taller than their parents at the san 


age. What has been done shows how easily li 
could be saved and life and happiness increase 
It affords ‘complete justification for the publ 
health and social services which have made tł 
‘protective’ foods, especially milk, available, fre 
or at reduced prices, to necessitous mothers ar 
children. 

Although such a remarkable improvement h: 
taken place, we are still far from our goal, whic 
is an adequate diet for every member of the oor 
munity, however poor. In the United States, ti 
British Dominions and other countries, whe 
investigations have been done, the position is n 
markedly dissimilar to what it is in Great Britai 
National health and phvsique, especially of ti 
poorer classes, is far below what it would be 
the new knowledge of nutrition were fully applie 
This opens up a glorious vista for the futur 
Even in the most advanced countries, man. h: 
not yet attained his full capacity for health ma 
physical fitness. We have the knowledge and + 
can provide the means for a farther great advan 
in human welfare. Rapid improvements have be 
made in Great Britain and elsewhere, and, in » 
atmosphere of increasing good will, sahemes we 
maturing. for adjusting national food policies 
provide diets for the whole community on t 
standard now known to be neceesary for healt 

It would be disastrous if this work were push: 
into the background as being of minor importan 
in war-time. As a matter of fact, the nutritie 
problem becomes even more urgent in war. T} 
will continue to be a wan of nerves, and the iss 
may well depend upon whether or not the peog 
are able to withstand the physical and ment? 
strain of war. Malnutrition, due to lack of ‘pr 
tective’ foods, leads to lack of capacity for m 
tained physical and mental effort, apathy » 
despondency, all factors which make for fear and 
spirit of defeatism. For mamtainimg the will 
victory in this war for liberty, the quality of t 
national diet is as important as the quantity. O 
aim should be to accelerate the remarka? 
improvement in diet and acoompanying improv 
ment in health of the last few years. 
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Fortunately, the food policy for war is the same 
ws the food policy needed for peace, namely, 
nereased production and consumption of ‘pro- 
ective’ foods. Food defence, in addition to 
yroviding stores of wheat, sugar, fats and other 
oods, and organising distribution and rationing, 
nust consider the question of what additional 
oodstuffs agriculture must produce to maintain 
and improve the national diet. Yield of protein, 
vitamins and minerals per acre must be considered 
as well as yield of calories. 

This is one of the war measures for which we 
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need not ‘grudge expense A war food policy, 
designed to increase the health and vigour of the 
population and to adjust agriculture and trade in 
foods to the needs of the population, will leave a 
national saset which will be invaluable in the 
reconstruction period after the war for world 
freedom is won. There is here a great opportunity 
for the Ministry of Food to co-operate with the 
Ministries of Health and Agriculture, involving a 
national policy which will help to win the war 
and have at the end of it a vigorous race ready 
to take a lead in post-war world reconstruction. 


OBITUARIES 


Prof, Sigmund Freud, For. Mem. R.S. 


Y the death of Sigmund Freud, the world of 

psychology has lost ita best-known figure. Born 
a 1856 of Jewish parents in Moravia, he decided at 
«n early age to take up the study of medicine. While 
till in the twenties he went to Paris to study 
wychiatry under Charcot; and at the age of thirty- 
me returned to “Vienna, re nS epee Enea 
wart of his life. 

To the scientific world, Freud's name first became 
mown through researches on the nervous system. 
Sut while working in France he became strongly 
mpressed with a notion that had already been taking 
ihape in his own mind, the notion, namely, that in 
she existing state of physiological knowledge nervous 
lisorders are best investigated, not by looking for 
yhysical causes, but by studying mental re 
varticularly emotional conflict and 
co ee 
ihe methods of hypnosis which he had learnt in Paris. 
dradually, however, he abandoned this approach 
‘or a more. effective technique, to which he gave the 
1ame of psycho-analysis. The method, suggested it 
would seam by the work of Wundt and Galton on 
free association, threw an unexpected light on 
syinptdms and processos which the patient’s answers 
to the direct questioning of the consultant were apt 
0 leave wholly obscure or even to misinterpret. 
To-day the term psyoho-analysis is applied, not 
merely to the-moethod, but also to the vast body of 
doctrine built up with ita aid by Freid and his 
disciples : it might be loosely defined as the empirical 
study of unconscious mental processes. 

The essential framework of Freud's views was laid 
down in his early writings on hysteria nearly forty 
years ago. He never hesitated to modify or expand 
his hypotheses ; but in the main his later publice- 
tions, running to something like two hundred books 
and articles, consist in suggestive and provocative 
applicationa of these leading ideas and principles to 
various branches of psychology. From the study of 
major nervous disorders, he proceeded to minor 
abnormalities that characterize mental life for every 


one of us—dreams, lapses of memory, slipe of the 
tongue, and the like; and thus showed in concrete 
detail how the scientific study of the exaggerated 
reactions of pathological cases may explain the more 
‘puzzling or neglected phenomena of normal persons. 
From this he turned-to other fields. Art, poetry, 
religion, crime, mythology, anthropology—nearly 
every sphere of life was illuminated by the inquiries 
he attempted and the principles that he applied. 
Freud was, indeed, one of the boldest and most 
original of thinkers. Nevertheless, the isolated items 
in his theories were by no means so novel as is 
popularly supposed. Both in Great Britain and in 
America a strong reaction against the intellectualistic 
psychologies of the nineteenth century had already 
set in: James and Stout had emphasized the need 
for a more dynamic psychology; McDougall had 
urged the importance of unconscious motives, par- 
ticularly in the instinctive and emotional life ;, Janet 
had emphasized the importance of dissociation in 
mental disorder and disease; Havelock Ellis had 
attempted a scientific study both of dreams and of 
sex. Freud’s own great achievement was perhaps to 
incorporate what was most fruitful in these ideas in 
& single, striking, unifying system, and to collect a 
vast amount of empirical data from a wide variety 
of sources, all illustrating much the same funde- 


- mental mechanisms of the mind. 


Though widely read in psychological literature— 
English and American as well as German and French 
——Freud never cared to bring his own views into line 
with academic tradition. This led at firatb to wide 
misunderstanding, but was equally a condition of his 
fresh and revolutionary outlook. In Great Britain, 
as elsewhere, his bold speculations and even bolder 
expression of them aroused initial opposition. But 
& wide experience of nervous disorders during the 
War of 1914-18 quickly convinced workers like Rivers, 
Myers and McDougall that there was a most important 
foundation of truth in the novel doctrines that Freud 
had advanced. It was perhaps the very antagonism 
aroused by his frank utterances that in the end gave 
a wide publicity to the new attitude towards mental 
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disorder, and brought home to the medical man what 
the psychologist had long urged—the need for oon- 
sidering not merely the physical but also the mental, 
emotional, and social condition of his patients. 
Cyn BURT. 


Prof. Harvey Cushing, C.B., For. Mem. R.S. 
THs death of Prof. Harvey Cushing on October 7 


at the age of seventy years removes from the. 


world of medicine its greatest ornament since William 
Osler. Cushing and Osler had much in common. 
Each had tireless energy, unbounded enthusiasm, 
and that great gift of making friends and keeping 
them. The love of all that was good in literature and 
of the classics of medicine was as much a characteristic 
of Cushing as it waa of Osler. 

Born of a Massachusetts family which had migrated 
in the early part of the nineteenth century to the 
Western Reserve, now part of the State of Ohio, 
Harvey Cushing was the ninth child of a Cleveland 
doctor whose father and grandfather before him had 
practised the art of healmg. If on hia father’s side 
he had inherited a love of medicine, he obtained an 
almost equal love of literature from his mother, 
whose forebears had migrated from Connecticut to 
carry Yale learning to the new country in the west. 
It was inevitable that he should have graduated in 
arta from Yale and in medicme from Harvard. 

The attraction of Johns Hopkins Hospital was too 
strong to be resisted by the young graduate in 
medicine, and there began bis life-long friendship 
with Osler and hia apprenticeship in surgery under 
Halstead. During his early days at Baltimore, he 
commenced his experimental work, which he con- 
tinued in Europe under Sherrington, Horsley, Moaso, 
Kronecker and Kocher. This training was to fit him 
to be a neuro-surgeon. In the early stages of his 
surgical career at Johns Hopkins, he had to persevere 
with bis work in the face of a heavy mortality rate 
in his cases. It was Osler who encouraged him to 
keep on trying until success came. 

Until 1912, when he was appointed to the chair of 
surgery at Harvard and surgeon-in-chief to the 
Peter Bent Brigham Hospital, Cushing wae laying 
the foundations on which he built so well in Boston. 
Physiology and pathology were his favourite studies, 
but he did not neglect the equally important fields 
of neurology and ophthalmology. Every new de- 
velopment which could be of use in the study of 
diseases of the nervous system or employed in the 
treatment of them was eagerly improved and adapted 
by him for use in his clinic. With bis translation to 
Boston came the great period of his life; he drew to 
himself pupils from every civilized country, endowed 
them with a knowledge of their craft, and engendered 
in them an affection proof against his ruthlesa 
criticiam and one which grew with the years. He 
worked his pupils hard, and after they had set out 
on their own way, he pled them with questions ahd 
tasks which they answered and undertook because 
it was “‘the Chief’? who had asked them. 

Cushing’s contributions to surgical knowledge must 
be hia chief claim to fame, but his work on cerebral 
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pathology and physiology is searcely leas outatan 
ing. His earliest monograph, on the pituitary bod 
(1912), was the starting-point from which most < 
the present-day work on pituitary physiology he 
sprung. He was a first-class clinician who neve 
neglected or overlooked a sign or symptom which bh 
could not understand. His thoroughness and hi 
amazing powers of observation, coupled with 

judgment founded on his own experience, enable 
him often to arrive at a diagnosis in*oases which ha 
baffled the skill of his colleagues and pupils. H 
treated the patient as well as the disease, and non 
better than he knew the value of a word of encourage 
ment or sympathy to a suffering man or woman. 

The War of 1914-18 found Cushing in Frano 
early in 1915 working with the American ambulanc 
at Neuilly. Later he worked at No. 46 0.C.8. wit 
the B.E.F., and towards the end of. the War we 
transferred to the headquartera of the America 
Expeditionary ‘Force as ita senior consultant i 
neuro-surgery. He has told the story of those year 
in his war diary, written mostly when he was wear. 
after a long day’s operating and benumbed with th 
damp cold of a Flanders winter. 

On. his retirement in 1932, Cushing left Hervar 
to return to Yale, there, as he so often expressed is 
to survey in peace his work on brain tumours and t 
give to his successors the resulte of his experienn 
In his suite of rooms he collected the case records « 
all his patients. These, together with the afte: 
history of each case, provided him with the materie 
which he used so well in writing his last monograp) 
on the meningiomas. This work was not his onl 
interest at Yale. Since the early days of his friends 
ship with Osler he had collected books. The histor, 
of his own oraft enthralled him and he collecte 
during the last forty years what must be a uniqu 
library of early medicine and surgery. When onl 
& littl more than a year ago he came to Grea 
Britain, libraries and booksellers’ shops claimed moe 
of his time, for he was engaged on a bibliography o 
his great hero Vesalius, of whose writings anc 
Vesaliana he possessed an unrivalled collection. 

In the world of letters, Cushing gamed fame b: 
his biography of Osler. Five years of steady readin, 
and writing went into the making of this book, bu 
during the whole of this time he carried on his wor} 
in hospital and laboratory. It was no mean achieve 
ment for a busy man. Others have directed attentio» 
to his self-effacement in this book. That is a trbut 
to his own sense of modesty, but it removed from 
the pages almost every trace of the great fmendshiy 
of two great men. 


We regret to announce the following deaths : 


Mr. M. A. Bailey, director of the National Institut 
of Agricultural Botany, Cambridge, on October 16. 

Prof. A. Gilligan, professor of geology in the Univer 
sity of Sheffield, during 1922-39, aged sixty-five years 

Dr. E. P. Poulton, senior physician to Quy’: 
Hoepital and president in 1937 of Section I (Physio 
logy) of the British Association, on October 18, agec 
fifty-six years. 
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SHORT REVIEWS 


ANTHROPOLOGY AND ARCHAOLOGY \ 

- African Women X 
A. Study of the Ibo of Nigeria. By Sylvia Leith-Roes. 
Pp. 367 +8 plates. (London: Faber and Faber, Ltd., 
1939.) 18s. net. 


T is, of course, no more poeaible to generalize 
about the African woman than it is about the 
women of Europe and stall less Asiatio women. 
Notwithstanding the title of her book, Mrs. Leith- 
Roes makes no such elementary mistake. She gives 
her readers the resulta of a careful and detailed 
investigation of the position of women among the 
Ibo people of Nigeria ; and even here, she is careful 
to discriminate. The specifle problem with which she 
was concerned was the reaction of the Ibo woman to 
the changes which are taking place around her 
under administration and owing to the 
contactes with white civilization. Mrs. Leith-Ross, 
whose soqusintance with the African is of long 
standing,-directed her observations to female life and 
character in four different types of community: the 
isolated bush community, where traditional patterns 
have suffered little modifleation, or at least so it 
would appear ; & semi-sophistioated rural community, 
in which certain ideas and movementa are beginning 
to stir the surface, more especially in the women’s 
societies and organizations, such as on & previous 
occasion gave rise to serious trouble; a town of 
somo considerable sixe; and finally the commercial 
and administrative centre, in which society, both 
European. and more especially African, is cosmopolitan 
or mixed. 

The Ibo woman, like women among many other 
African peoples, is by no means the conventional 
down-trodden creature of popular conception. She 
has a sturdy mdependence, and in some respecte is 
‘more of a man’ than her husband. Nor is she cut to a 
single pattern. The contrast shown hare between 
the women of the bush and the semi-sophisticated 
village is instructive, and goes deeper than any 
difference due to degree of white contact. Apart 
from such individual differences, however, the pro- 
gression in change of behaviour and character as the 
author passes from one type of community to anothér 
is very clearly marked. 


Manuel de préhistoire générale : 
Europe, Asie, Afrique, Amérique. Par Prof. Raymond 
Furon. (Bibliothèque scientifique.) Pp. 398+8 
plates. (Paris: Payot et Oie., 1989.) 50 france. 
R. FORON’S manual covers a wider field than 
its title immediately suggesta. It deals—as 
the author recognizes—with what is now termed 
proto-history as well as pre-history, telling the story 
of man from his earliest beginnings down to the 
iron age and the spread of the Oceltic-apeaking peoples. 
As the aim of the author is to provide an introduo- 


- tion to archsological studies, rather than an exhans- 


tive treatise, it would, perhaps, be leas than fair to 
criticize a lack of balance in treatment. Nevertheless, 
it must be pointed out that while one half of the book 
is devoted to the descent of man and stone age 
culture down to the end of the palwolithic, and 
seventy pages are given to mesolithic and neolithio, 
one hundred pages have to suffice for the bronxe and 
iron ages; while Australia and America are dealt 
with apart in twenty pages. As the whole of the Old 
World is covered by geographical regions throughout, 
it will be realized that in the later periods Meso- 
potamia, Egypt, Crete, and the various geographical 
regions of Europe come in for extremely short 
measure indeed. Nevertheless, so far as it goes, the 
matter is as Informative as it can be in so brief a space, 
while the ampler treatment given in the earlier 
section relating to the physical development of early 
man and his predecessors, and the acoount of early 
stone age cultures, as known in. 1087, the date of the 
latest reference, will be found most helpful as a 
general introduction. This applies in particular to 
the lucid account of the bearing of recent geological 
and palmontological research on the chronological 


problem in quaternary times. 


Tools and the Man 

By W. B. Wright. Pp. xvi -+236 +9 plates. (London : 

G. Bell and Sons, Ltd., 1939.) 12s. 6d. net. 

| (pes one sense the late Dr. Wright’s presentation and 
of present-day knowledge of the data bearing 

ga easly aaa and dhe development, of his maserial 

cultare in the early stone age supersede all previous 

manuals of the kind. It is the first of such handbooks 
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available for the general reader and the student to 
review critically the earliest material from East 
Anglia which, it is claimed, shows evidence of human 
handiwork, and to give an account of the investiga- 
tions of the Abbé Breuil on the gravels of the Somme 
and their bearing on and consequences in determining 
the dating of palsolithic industries, which, it would 
seem, must now be subjected to considerable revision. 
A summary account of the latter research by the Abbé 
Breuil himself for the benefit of British archmologista 
appears in the current issue of the Proceedings of the 
Prehistoric Sootety. Further, Dr. Wright, while 
pointing out that the familiar clasmfication of 
palwolithic implementa, based on the material from 
France, is too deeply rooted in archmological studies 
to be ignored in a general survey, adopts and ex- 
pounds the core-flake classification of implementa, 
entering fully mto ita technological, clasaificatory 
and ethnical implications, as affecting the world-wide 
study of stone age cultures. 

Dr. Wright’s critical examination of the evidence 
and of the development of hitherto accepted theory, 
consequent upon recent archwological discovery and 
discussion, gives this manual an authoritative position, 
and makes it, at present, unique m the English 
literature. 


Studies on the Ice Age in India and Associated 

Human Cultures 

By H. de Terra and T. T. Paterson. (Publication 
Pp. xi+354+56 plates. (Washington, 


No. 498.) 
D.C.: Carnegie Institution, 1939.) 


8 Dr. de Terra and Mr. Paterson themselves 

-bave already summarized the mæn results of 
their investigations for the benefit of the readera of 
NatcunE, it would.be a work of supererogation to 
deal here with their report in ite final form m detail. 
It will perhaps suffice to indicate ite scope and dis- 
tributidn of topics. The report is in five parts, of 
which the first deals with the ice age in south- 
western Kashmir; the second covers conditions in 
north-west and peninsular India, so far as indicated 
by investigations in two main regions, the Soan 
basin and the Indus river; the third section deals 
with the Nerbada valley Pleistocene; Part iv is 
concerned with the stratigraphy and typology of 
Madras; and the fifth and final section is devoted 
to the late stone age sites of Sukkur and Rohri on 
the lower Indus, a-proto-neolithic civilization, which 
it is held may suggest an indigenous evolution and 
not a foreign origin for Mohenjo-daro and the Indus 
civilisation. 


The Mind of Primitive Man 
By Frans Boas. Revised edition. Pp. x +286. (New 
York: The Macmillan Company, 1988.) 12s. 6d. net. 


T is a remarkable trıbute to the enduring qualities 
of the work of the veteran American anthropo- 
logist that a new edition of this book should be 
demanded so many years after ita original publication, 
and when so many developments bave supervened 
in anthropological thought in the interval. The book 
on its first appearance attained a position of consider- 
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able authority not only on account of the originalty 
of ita views on the calibre of the mind of primitive 
man, but also for ita statement of the results of the 
author's observations on changes in the physical 
characters of immigrants and their descendants after 
entry into the United States. In the new edition, 
which has been thoroughly revised, Prof. Boas de- 
nounces with unimpaired vigour, in a review of 
anthropological theories of race, the, perversion of 
racial theory in the interests of political prejudice and 
propaganda. 


(1) Masques Dogons 
Par M. QGriaule. (Université de Paris: Travaux et 
Mémoires de |’ Institut d'Ethnologie, Tome 33.) Pp. 
x+896+32 plates. (Paris: Institut d’Ethnologie, 
1938.) 275 francs. 
(2) Jeux Dogons 
Par M. Gnaule. (Université de Pars: Travaux et 
Mémoires de |’ Institut d’Ethnologie, Tome 32.) Pp., 
vii-+200-+12 plates. (Paris: Institut d’Ethnologie, 
1988.) 87.50 franos. 
(1) HE masked dances which are, the ritual mani- 
featation of the anoeetor cult of the Dogon of 
the French Sudan have been made the subject of an 
elaborate study by M. Griaule. This study ia based 
upon material collected in the course of three ex- 
peditions between 1931 and 1937. Although the 
Dogon all recognize and worship a supreme creating 
deity, the maaks, and the dancea“in which they 
figure, and the ancestral cult with which they are 
associated, take a much more prominent place in 
their daily life and thought. Of the ancestral spirits, 
some are regarded as immortal, while others, who 
belong to the time after death appeared on the 
earth, are held to be mortal. From the relations to 
the »mmortal ancestors, who have returned to 
exercise & protective function over their descendante, 
has originated a totemic cult; while the cult of the 
masks and the dances in which they are used is 
directed to those of the ancestors who have suffered 
death. 

M. Griaule has made a comprehensive study of an 
extremely complicated system of religious beliefs, in 
which nyama, œ belief akin to the mana of Pacific 
peoples, playa an important part. Students of the 
history of religions will find here much of the greatest 
interest. 

(2) M. Griaule’s record of Dogon children’s games, 
as played ın the Bandiagara-Sanga-Kaasa district, 
a region 80 km. long by 10 km. broad, is no 
leas detailed than bis study of Dogon masks and 
dances. It includes a large number of games of 
every type and variety, some of them belonging to 
groupe which have a very wide geographical distribu- 
tion. Among the games appearing here which have 
& special interest are those of a proverbial character, 
involving a gueasing competition, these being 
especially expressive of Dogon mentality. The author 
notes a large number of string figures, which have 
been both carefully recorded and fully illustrated. 
M. Griaule’s monograph is a valuable and very instruc- 
tive contribution to the literature of a fascinating 
study. 
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BIOLOGY 
Intermediate Botany 
By L. J. F. Brimble. Second edition. Pp. vili+ 562. 
(London: Macmillan and Co., Ltd, 1930.) 88. 6d. 
HAT in a comparatively short time a second 
edition of ‘Intermediate Botany” should be 
called for is clear evidence that it has been appre- 
ciated, by teachers and students and has been found 
as helpful td them as we expected when it firat 


While the subject-matter has not been materially 
altered, the text has been revised and brought up to 
date in certain directions. Thus in connexion with 
the discussion of the acceleration of germination «4 
paragraph has been added pomting out the agri- 
cultural and economic importance of the recent 
researches of the Rusian investigator Lysenko. B 
subjecting the germinating grain of winter wheat to 
low temperature he was able to get it to reach 
maturity even when sown in spring. This yaroviza- 
tion of grain, as it bas been called, is one of the moat 
important botanical discoveries of recent years and 
ita implications will probably have far-reaching 
resulta. 

In describing the interesting experiments dealing 
with growth-promoting substances or hormones Mr. 
Brimble has extended his account by directing 
attention to the horticultural importance of recent 
work on this subject, which aims at accelerating the 
formation of roota on cuttings by treating the latter 
with synthetic auxins and hetero-auxin. A figure show- 
ing the effect of these substances on the formation of 
roots on cuttings of Buddleia (not Buddleja) is given. 

This and other new figures which have been added 
increase the attractiveness of the book and will be 
found helpful by its readers. In some cases also 
better illustrations take the place of some appearing 
in the first edition. Thus the photograph of the 
roadway through the base of the Big Tree (Sequoia) 
and the figure of the Venus fly trap are distinct 
improvements. 

Speaking generally, the value of the book has been. 
enhanced by the careful revision and by the additions 
made to the text and the illustrations. The second 
edition will receive aa cordial a reception as the first 
has done. 


Practical Botany 

A First Year Course for University and Intermediate 
Science Studenta. By Dr. 8. Williams and Dr. G. 
Bond. Pp. 96. (London: Edward Arnold and Co., 
1939.) Sa. 6d. net. 


HIS book follows the method now very popular 

in the United States for practical laboratory 
guidea whereby the pages are loose; this, as the 
authors state, allows “for the interleaving of the 
book with drawing paper and thus the students’ 
drawings should make the completed book a reason- 
ably adequate factual text-book’’. The authors omit, 
however, to point out another important advantage 
of the method they bave adopted, that is, the 
opportunity thus afforded of changing the order of 
things in conformity with varying laboratory routine. 
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“The suthora have wisely kept the number of 
illustrations down to the abeolute minimum—eight 
figures in all. 

The standard of the course is indicated in the title ; 
but the course is very full, thus allowing a certam 
amount of choice, and accuracy and personal observa- 
tion and experimentation are obviously the keynotes 
throughout. - 

Unlike many science text-books of this standard, 
this contribution will certainly fill a serious gap, for, 
so far as we know, there is no satiafactory practical 
guide to botany of the standard of post-School 
Certificate and post-Matriculation. It can be recom- 
mended to university departments of botany for 
the use of first-year students, and to schools where 
botany is taken in the Higher School Certificate 
examinations. 


Vitamine und Hormone: 

und ihre techniache Darstellung. Von Dr. Hellmut 
Bredereck und Dr. Robert Mittag. Teil 1: Ergebnisse 
der Vitamin- und Hormonforschung. (Chemie und 
Technik der Gegenwart, herausgegeben von Dr. H. 
Carlsohn, Band 15.) Zweite neubearbeitete Auflage. 
Pp. xii+188. 7 gold marks. (Leipzig: 8. Hirzel, 
1938.) 


Vitamine und Hormone und ihre technische Darstell- 


Tel 2: Darstellung von Vitaminprdperaten. Von 
Dr. Franz Seitz. (Chemie und Technik der Gegen- 
wart, herausgegeben von Prof. Dr. H. Carlsohn, 
Band 20.) Pp. x1 +2065. (Leipzig: 8. Hirzel, 1039.) 
10 gold marks. 


HESE are two indispensable volumes for all 

who have to follow closely the progreas of work 
in the fields of vitamin and ‘hormone chemistry. 
They are skilfully prepared encyclopedias giving an 
immense amount of information in an unusually 
small compass. Particularly valuable ia Dr. Frans 
Seitx’a volume dealing with the technical aspects of 
the subject. A bibliography of technical and patent 
literature is given which is alone worth the oost. 
Two admirable works in a well-planned and well- 
executed series of monographs. J.C. D. 
The Insect Legion 
By Dr. Maloohn Burr. Pp. xiv+821+16 plates. . 
(London: James Nisbet and Co., Ltd.. 1939.) 
12s. 6d. net. 

ANY popular books dn insect life have appeared 

in the English language but the present 

volume, from the pen of a miming engineer, is 
undoubtedly the best of them. ' Since Dr. Burr is 
also himself an original investigator of insect life, 
besides being a traveller and a linguist, he is able to 
approach his subject from the widest point of view. 
The result of: his efforta is a book of real charm: 
it is moreover reliable and accurate as to ite facta 
and details, and ita author has widely combed the 
revelant literature for much of his information. We 
can unreservedly recommend it as an admirable 
introduction to its subject and one that will appeal 
to adulta and juveniles alike: 
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CHEMISTRY 
(1) Dyeing with Coal-Tar Dyestuffs 
The Principles Involved and the Methods Employed. 
By ©. M. Whittaker and ©. O. Wiloock. Third 
edition. Pp. vii+326. (London: Baillidre, Tindall 
and Cox, 1980.) 12s. 6d. 


S Hair-Dyes and Hair-Dyeing Chemistry and 


BD E Stanley Redgrove and the late Gilbert A. 
Foen. A new edition completely revised by H. 
Stanley Redgrove and J. Bari-Woollas. Pp. xiv+ 
21448 plates. (London: William Heinemann 
(Medical Books), Ltd., 1989.) 10s. 6d. net. 
Pe two books on dyes and dyeing are in such 

striking contrast to one another as to justify 
their inclusion in the same notice. 

(1) The firat is a succinct acoount of the general 
processes of dyeing with the so-called coal tar dye- 
stuffs—a term better indeed than ‘aniline’ dyestufis, 
but nevertheleas redundant since there are nowa- 
days no dyestuffs of importance that are not derived 
from coal tar intermediates. 

Tbe book is divided into fifteen sections each 
dealing with some group of dyestuffs and giving 
information of value to the users of dyes. Section xi 
on the dyeing of rayons, and Section xii on the dyeing 
of synthetic fibres with an affinity for wool dyestuffs, 
are particularly well written. The book will be of 
interest to all concerned with the subject of dyeing. 

(2) The second is a most amazng book which 
will be found of great interest to a wide circle of 
readers. To the uninitiated it is a revelation by 
which one can recognize a host of friends. The 
dreadful devices to which the female of the species 
subjects herself in order, in her opinion, to make 
herself pleasing to the male, are set out here in all 
their terrible entirety. The illustrations alone give 
one & glimpse into the beauty parlour which must 
make evéry male shudder with horror. But so be it ! 
Women have done it since the beginning and will do 


it to the end. J. F.T. 
Inorganic Chemistry 
By E. A. Philbrick. Pp. viii+396. (London: G. 


Bell and Sons, Ltd., 1939.) 6s. 
HIS book provides a course in inorganic chem- 
istry up to the standard of the Higher Certificate, 
Inter B.80. and First M.B. examinations. The author 
has wisely devoted the ıntroductory chapters to a 
brief sketch of chemioal principles such aa the atomic 
and molecular theories, electrolytic dissociation and 
electronic theory of valency, which should prove of 
value to students: who have little knowledge of 
The elements are classified and discussed ın the 
order in which they occur in the Mendeléeff table ; 
for example, copper and silver are described in the 
same chapter as the alkali metals, and manganese, 
a steel-forming metal, finds ita way into the end of 
the chapter on the halogens. This old-fashioned 
and clumsy arrangement is not in keeping with 
the modern and up-to-date factual matter which is 
given in the text, and is partly responsible for the 
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too brief inter-comparison of the elamenta. The 
omission, however, of detailed descriptions of unim- 
portant compounds is ẹ welcome, feature, as is also 
the emphasis which has been laid on the practical 
applications of inorganic chemistry. The numerous 
photographic illustrations, collected from many 
different countries, are an additional attraction. 
Questions are given at the ends of the chapters, and 
a selection of revision papers is- provided at the end 
of the book, together with answers to the numerical 
problems. The omission of logarithm tables is to be 
regretted, and the index is certainly too brief for a 
work of this calibre. 

Apart from these criticisms, the book is a weloome 
addition to existing text-books of intermediate 
standard, and can be recommended to both teachers 
and studenta of chemistry. A. 0. O. 


Intermediate Chemical Calculations 

By Prof. J. R. Partungton and Kathleen Stratton. 
Pp. x+240. (London: Macmillan and Co., Ltd., 
1989.) 68. 6d. 


N accordance with ita title, thia book provides a 
‘complete course of numerical examples, inter- 
mediate in standard between the General School 
Certafloate and B.Sc. examinations. A concise but 
clear account of the fundamental principles under- 
lymg the caloulations is given at the beginning of 
each chapter or section, and then suitable examples 
are worked out in detail for the guidance of the 
student before he tackles the numerous problemas. 
The latter are chosen in part from former Higher 
Certificate, M.B. and University Scholarship exam- 
inetions, and answers are provided at the end of 
the book. 

The subject-matter throughout ig accurate and 
up to date; for example, problems are not set which 
imply that the extent of ionization of a strong 
electrolyte can be obtained from molecular weights 
in solution or from conductivities. It is gratifying, 
too, to find a clear distinction between the density 
and relative density of a gas. In the opinion of the 
reviewer, a copy of this book should be possessed by 
all teachers and university students, and should be 
available for the ‘Science Sixths’ of all schools. 

A. 0. C. 

Wood Pulp 
By Dr. Julius Grant. Pp. x1+209. (Leiden : Chronica 
Botanica OCo.; London: Wm. Dawson and Sons, 
Ltd., 1988.) 7 guilders; 15s 

HIS is one of the “New Series of Plant Science 

Books” edited by Dr. Frans Verdorn and printed 
and published in Holland. It is a comprehensive 
treatise and contains everything worth knowing 
on the subject of wood pulp. The multitude of uses 
to which this material is now put makes it at the 
present day one of the most valuable natural products 
that exist. Although the supply is enorfnous, especially 
in our jungles and forests, the cost of collection 
must be almost prohibitive except in places that are 
supplied with water-transport or other such facilities. 
Those who have been so fortunate as to visit Shaw- 
inigan will realize the speed with which forests in 
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svourable positions are disappearing. The work of 
forestation lingers, alas! far behind. 

The book contains a very readable account of the 
alphite process, with a section devoted to the history 
` this great discovery. The other chief processes of 
irtfication are also described, and those who are 
terested will find all the information they need. 
fhe book is well set up and is likely to be of great 
rvice to those poncerned. JE T: 


ENGINEERING 

dectro-Acoustics 
y Prof. Dr. Erwin Meyer. Pp. xi+117+12 plates. 
ndon : G. Bell and Sons, Ltd., 1989.) 10s. net. 

OTH the orthodox student of electricity and the 

orthodox student of acoustics are at a loss when 

mfronted with the intricate and subtle marriage 
stween the two classical subjects which has taken 
&ce in recent years in response to public demand. 

Dr. E. Meyer, from the erstwhile Heinrich Hertz 

stitute, now known as the Institut fiir Schwingungs- 

ung, came, at the invitation of the University 

London, and gave a series of five lectures at the 
stitution of Electrical Engineers on his view of 
e present position of electro-acoustics ; the present 
‘ume records his material, showing that he dis- 
warged his task well. He speaks of what he 
«4 first-hand knowledge, and his almost entirely 
eutonic set of references shows that the Americans 
© not undisputedly in the lead in this field. The 
sapters, corresponding to the lectures, deal with 
uysical and physiological foundations, which 
alude evidence that the strike’ note of a bell does 
+ exist, and some new applications ‚of supersonio 

vves; electro-acoustical measurements, describing 
. acoustic grating analyser, and thd high-speed 
vel-indicator and the spectral analyser in use at 

o National Physical Laboratory ; microphones and 

ad-speakers, with reference to response-curves and 

angient times, and the logarithmic modulation 
eter; sound recording and electrical music, with - 
une explanation of magnetic recording and note 

nthesis; and architectural acoustics, in which 
sthods and results of reverberation measurements 
id the absorption of acoustic materials are considered. 

th an engaging reference to his scheme of measuring 

verberation periods with audience, by using isolated 

ords from a full orchestra and suitable filters. 
early Dr. Meyer could deal with few details, but 
© ground covered is impresmve and gives a plan 

c those who are engaged in working in a small 

mer of it. L. E. C. H. 
andbook of Technical Instruction for- Wireless 
‘legraphists 
-< H. M. Dowsett. Sixth edition. Pp. xx +624. 
ondon : Iliffe and Sons, Ltd., 1939.) 21s. net. 
OCHE present text is obviously of little use to 
- the scientifically minded, ‘but it serves two 
sential purposes very well. It shows clearly the 
pe of apparatus which the practical wireless man 
s to deal with, and ita mode of operation, informa- 
m which is of the greatest importance to researchers 
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and developers of new types of equipment. At the 
game time, it forms an excellent record of the state 
of the art of radio communication at the moment, 
omitting only high-powered point-to-point working. 
The aim is to assist operators to get their certificates, 
and to acquaint them with every conceivable type 
of apparatus they are likely to come across, for 
communication, navigation, and for emergency. The 
circuit diagrams are particularly clear, and much 
information is tabulated for easy reference. 
L. E. 0. H. 


MATHEMATICS 
The Kelley Statistical Tables 
By Prof. Truman Lee Kelley. Pp. vi+186. 
York: The Macmillan Co., 1938.) 20s. net. 
HE normal or Gaussian distribution occupies a 
central position in statistical theory and prac- 
tice, and is therefore naturally,the most completely 
tabled distribution function. Prof. Kelley now takes 
a further step, and provides a table of the abecisss= 
and ordinates of the distribution to 8 decimal places 
against the cumulative probebility as argument, 
proceeding by intervals of 0:0001. The table is 
clearly prmted and of a convenient size, and the 
minimum of interpolation is required to provide 
resulta to the accuracy ever likely to be demanded in 
statistical problems. 
Prof. Kelley takes the opportunity of including 
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- in the volumé other useful tables. For values of p 


proceeding by intervals of 0:0001 from zero to unity 
he gives to 8 decimal places values of V'0q, V1—p*, 
and V l—q', where q is (l—p). Statisticians will 
recognize these quantities as being of frequent 
occurrence in relation to the binomial distribution 
and the theory of correlation. Another table gives 
the coefficients of the cubic Lagrangian interpola- 
tion formula to 10 decimal places for an argument 
proceeding by intervals of 0-001. With modern 
calculating machines these coefficients are often more 
convenient than the Everett coefficients used in 
connexion with a difference formula. 

Statisticians will appreciate the labours which have 
gone towards this well-produced volume. 


The Theory and Use of the Complex Variable 
An Introduction. By 8. L. Green. Pp. viii+136. 
(London: Rir Isaac Pitman and Sons, Ltd., 1939.) 
10s. 6d. net. ; 

HE theory of functions of a complex variable is 

usually presented in exhaustive treatises, de- 
mandmg high mathematical attainments from their 
readers. Yet engineers and others who have neither 
the time nor the specialized training in pure mathe- 
matics to master such treatises find that they require 
some of the leading ideas of the subject. Mr. Green 
provides an introductory account of the complex 
variable and of conformal representation in a very 
simple and compact form, demanding from the reader 
little more than elementary calculus and oo-ordinate 
geometry, with some indication of applications to 
problema of mathematical physics, aeronautics and 
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MISCELLANY 
Borneo Jungle 
- An Acoount of the Oxford Expedition to Sarawak. 
By Joba Ford, C. M. Hartley, Tom Harrison, 
Patrick M. Synge, Edward Shackleton, Edited by 
Tom Harrison. Pp. x+254-+82 plates. (London: 
pean Drummond, Ltd., 1938.) 15s. net. 


ORNEO JUNGLE”, which describes an expedi- 
tion of the Oxford University Exploration Olub 
to Sarawak in 1982-38, stands out in the class of travel 
books m virtue of ita method of composition. Instead 
of one or two authors, it has five, each contributing a 
chapter. The result is both entertaining and instructive. 
The organizer of the expedition, Mr. Harriason, 
who notwithstanding his not very advanced years— 
the average age of the members of the expedition 
was then twenty years—has already won a reputation 
as & writer of original views, describes the organization 
and outhnes the work of the expedition as a whole. 
The chapters by hia colleagues all contribute some 
interesting observations of the daily life and char- 
acter of the jungle folk of Sarawak; but without 
being invidious, special mention may be made of Mr. 
Patrick M. Synge’s account of collecting epiphytes 
in the forest at different altitudes and his discuasion 
of the relation, if any, of the sethetic qualities of 
the flora to the art motifs of the people. 

Members of the expedition and others working on 
the material collected have already’ produced twenty- 
nine scientific papers, while further studies are in 
course of preparation. The standing of the expedition, 
in a scientific sense, is therefore assured. It is 
necessary to say this, as Mr. Harrison vigorously 
attacks scientific exploring expeditions in general, 
especially if their aim 1s the collection of specimens, 
and expeditions of the type of those organized by 
the Oxford Exploring Club more particularly as 
failing in their educational aim. This raises too large 
a quéstion for discussion in ao brief notice; but in 


pert the author supplies an answer in recognizing 
the constraining influence of finance. 


The Climate of Madeira 

With a Comperative Study. By Vice-Admiral Hugo 
O. de Lacerda Castelo Branco. Translated from the 
French by Dr. Alberto Figueira Jardim. Pp. 118+9 
plates. (Madeira : Delegação do Turismo da Madeira, 
1988.) 


HE little book by Vice-Admiral H. C. de Lacerda 

Castelo Branco on the climate of Madeira, or more 
precisely Funchal, an English translation of which 
is under notice, was written with the definite 
object of comparing’ the merta of the island with 
those of other favoured resorta, and it certainly 
contains a considerable amount of propaganda. Never- 
theless the author, who was many years ago 
director of the meteorological observatory at Lourengo 
Marques, has been at paina to embody in it much 
scientific data and ‘to direct attention to the 
need for further mvestigations. Some thirty earlier 
publications, dating from 1811 onwards, are oom- 
mented on briefly as a preface to his-own ‘sketch’ 
based upon observations at Funchal since 1923 and 
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official averages for 1916-85. Both sets of figure 
show the well-known characteristica of mild winte 
and moderately warm summers. From a table + 
p. 47, relating to the years 1923-32, the absolu! 
maximum temperature in July (82-6° F.) appes 
lower than that in any of the other months fro 
April to October. It may be noted in passing th» 
this is doubtleas due to the shortness of the period. » 
considerably higher values have been recorded in Jul, 
In the comparisons with other climates the auth: 
seems over-lavish m his praise of the relative vah 
of that of Funchal, but he is careful to state th 
conditions in other parte of the island may be le 
good. Further research is advocated not only + 
regards the climate but also into certain medical ar 
other matters affecting the general conditions of li 
there which are discussed in the concluding chapter 
L. D. 8. 
Mineral Tables 7 
For the Determination of Minerals by their Physie 
Properties. By Arthur 8, Eakle. Third editio- 
revised by Prof. Adolf’ Pabst. Pp. v+78. (Ne 
York: John Wiley and Sons, Inc.; London: Ohe 
man and Hall, Ltd., 1938.) 7s. 6d. net. 


OF. A. 8. HAKLE, of the Univeraity of Ca 
fornia, published tables in 1904 by which b 
common minerals could be ‘run down’ by using in 
systematic manner the properties of streak and color 
and by the observation of other characters such 
hardness, crystal symmetry, cleavage and fractur 
the habit or structure_of the mineral, the speci. 
gravity, and the chemical composition. Dr. A. Pab 
has revised Eakle’s tables, making such aäditio 
and changes as were necessary to bring them up 
date. About’ 200 minerals are included. For t 
application of the tables the only apparatus requir 
is @ streak-testing plate of unglazed porcelain, 
pocket ‘knife and set of minerals for the scale 
hardness, a magnet and a pocket lens. Admitted 
testa with this simple equipment do not suffice 
identify definitely every mineral, and recourse mu 
frequently be had to determination of speci 
gravities and to optical and chemical teste, but t 
application of the physical teste in a systematic w 
is good training for the student who will need 
identify minerals in the field. 


The League of Nations and the Rule of Law, 1918-19 
By Sir Alfred Zimmern. Second edition, revise 
Pp. iii+542. (London: Macmillan and Co., Lte 
1939.) 12s. 6d. net. 
second edition of this book differs but lit 

from the first edition of 1935. It has not be 
extended beyond the limita then planned and althou, 
it has been thoroughly revised and the references 
the literature brought up to date, new matter h 
been incorporated chiefly in the chapters on t 
drafting of the Covenant, and the history of t 
League of Nations, “the latter merely bringing t 
account of the Abyssinian dispute up to 1936. No 
the leas the book remains an invaluable guide to t 
problems involved in the re-establishment of the m 
of law between nations. 
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` PHYSICS 
igher School Certificate Practical Physics 
vy E. Armitage. Pp. xx+289. (London: John 
urray. 1989.) 6s 


HE author's aim in this book is two-fold: first, 
to enable a form of post-School Certiflcate pupils 
commence different experiments without wasting 
me at the beginning of a practical period, and 
condly to cover the experiments that are likely to 
> met in the various practical examinations for 
igher Certificate, Inter-B.Sec., and First M.B. 
‘aminations. The book includes more than o 
mindred experiments in all the necessary branches, 
ad so & very useful selection can be made. 
One outstanding feature of the book is the attempt 
ade by the author to have the complete account 
' each experiment in front of the student while 
orking, thus obviating the neceasity of having to 
n pages over. This undoubtedly haa its advantages, 
it it rather detracts from the appearance of the 
+k, inaamuch as some pages are of necessity left 
Uf blank. 
There are many diagrams in illustration of the 
„paratus used, but these might in many cases have 
en larger and bolder. 
The treatment of the experiments is very sound, 
id a pleasing feature is the attention paid to the 
pression of resultes graphically—a point which 
serves due emphaais—though the article on graphs 
the early part of the book seems scarcely nevessary 
a book of Higher Certificate standard. Indeed 
.ere are several instances of superfluous instructions 
«d 80 on, amoe it must be aasumed that most of the 
udente will have, already gone through a course 
the handling of apparatus. 
From a utilitarian point of view, the book is 
adoubtedly a distinctly helpful one for those 
dents who wish to become socustomed to the type 
' experiment they are likely to encounter in therr 
‘actical examimations; it will, however, scarcely 
tisfy the needs of those who believe in learning a 
$ of the theory of the subject through the practical 
yproach, a method not to be despised even with 
igher Certificate studenta. 
A useful addition to the book would be tables 
physical constants, also a set of mathematical 
>les. 


y W. F. F. Shearcroft and J. H. Avery. 
88. (London: William Heinemann, Ltd., 
. 6d. 


HIS book claims to provide for any oourse 
immediately following School Certificate or 
atriculation, and to cover Higher School Certificate 
quirements up to distinction standard. There is a 
go selection of experimenta—-151 in alil—though 
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a appreciable number of these experiments would ` 


wmally be dealt with in a School Certifloate 


urge. 
A good deal of time has evidently been spent in 
anning the treatment of the experiments, and one 
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good feature which will undoubtedly appeal 
to students is the numbered instructions describing 
precisely how the experiment should be carried out. 

Seventeen pages at the begmning of the book are 
devoted to introductory matter and experimental 
instructions, but one feels that quite a lot of this 
could be omitted from a book of this standard. In 
the electricity section, about nine pages are devoted 
to an explanation and diagrams of elementary 
apparatus, but surely this should scarcely be neceasary. 
In view of the importance sitached to diagrams by 
examining bodies, ıt would have been a better 
example to students to have used the space so taken 
up in the book to make larger and bolder diagrams 
of the apparatus, etc., used in the experiments, and 
to include diagrams where they are at present 


Due attention is very rightly paid to graphical 
work, and it is pleasing to see that in the experiments 


on light the ‘optical bench’ treatment, using actual 


beams of light, at least holds its own with the ‘pin’ 
or ‘no-parallax’ method. 

"A useful set of exercises is included at the end of 
the book, also two sets of tables, but one feels that 
this section could with advantage have been larger ; 
mathematical tables in particular would be very 
useful to students. Finally, certain illustrations 
arranged vertically along the edge of the page are 
irritating, while the plate facing p. 204 would seem 
to be totally unnecessary. 


Introductory Quantum Mechanics 

By Prof. Vladimir Rojansky. Pp. x -+ 544. (New York: 
Prentice-Hall, Inc.; London, Glasgow and Bombay : 
Blackie and Son, Ltd., 1939.) 5.50 dollars ; 22. 6d. 
net. 


HE main difficulty which a text-book on quantum 

mechanics has to overcome, namely, to prpsent 
the maximum of physical resulta with the mini- 
mum of mathematical formaliam, is very well 
overcome in this book, by clever navigation 
between the Scylla of rigour and the Charybdis of 
obscurity. 

The operator calculus, the theory of eigenfunctions 
and eigenvalues, the matrix method are well explained 
and illustrated by aignificant examples. Each 
chapter 18 provided with a collection of exercises 
which will be very useful for students as well as for 
teachers. The development of the physical notions 
does not follow the historical order. Schrddinger’s 
method is introduced first and ita fundamental 
assumptions are stated somewhat axomatically. 
Heisenberg’s and Dirac’s considerations are described 
in later chapters. 

The advantage of this procedure is ita brevity, 
and the possibility of a logically coherent system, 
connecting all different aspects of the theory. This 
purpose has been achieved; the presentation of the 
fundamental statistical conceptions especially ia very 
satisfactory. But a student who would learn quantum 
mechanios from this book only will get no impression 
of the intellectual struggle which led to the final 
theory. This wnhidtoric attitude is observable 
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even in such details as the quotation of literature ; 
the names of American authors who have added 
refinement to an existing theory are included, while 
those of the originators are omitted. Apart from these 
minor objections. the book can be warmly reoom- 
mended. 


Elementary Survey of Physics 
A Non-Mathemsatical Presentation, with a Special 
Supplement for Pre-Medical Students. By Prof. 
Arthur E. Haas, with the collaboration of Prof. 
Ira M. Freeman. Pp. x+204. (London: Oonstable 
and Co., Ltd., 1939.) 7s. 6d. net. 

HERE is a tendency to-day to impart a general 

acquaintance with physical science to students 
outside this field; even those in the college of liberal 
arta are now taught the elements of physical science 
as part of their general culture. A serious difficulty 
arises from the antipathy on the part of most 
students, including pre-medical students, to the 
application of mathematical methods. Prof. Haas has 
presented a survey of physics without introducing 
mathematics except of the most elementary nature. 


In spite of the absence of mathematics, the fleld - 


covered is comprebensive, and the explanations are 
so lucid that no one need be deterred by the fear of 
failure to understand the physical picture of Nature 
delineated by the author. 

There are two appendixes. The first deals with 
the more important applications of physics to 
medicine, especially in such flelds as light therapy, 
electrotherapy, radium therapy, etc. The second 
appendix supplies a number of elementary formula 
which can be applied by anyone with only a very 
meagre mathematical equipment. It may be safely 
predicted that the work will commend itself to «4 
large number of students, and the general public too 
will find a most readable. M. D 


PSYCHOLOGY 
Introduction to Psychology 
By Edwin Garriques Boring, Herbert Sidney Lang- 
feld, Harry Porter Weld and Collaborators. Pp. 
xxii+652. (London: Chapman and Hall, Ltd. ; 
New York: Jobn Wiley and Sons, Ltd., 1939.) 15s. 
net, 


T has been generally felt for many years that the 


writing of an up-to-date text-book on psychology 
required specialized knowledge of so many branches 
of the subject that it was beyond the power of any 
one man. Two or three years ago, three distinguished 
American psychologists, with the help of a number 
of collaborators, produced “Psychology: a Factual 
Textbook”, which was very generally welcomed as a 
satisfactory text-book for courses in Great Britain 
also. As a result of the numerous suggestions they 
received from users of the book, they have now pro- 
duced a new edition so radically different that they 
have given it a new title. 

Their earlier edition followed the conventional 
order of treatment in which sensation and perception 
came first and led up to problems of personality and 
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social psychology at the end. They have now ma 
the bold innovation of reversing this order. Th 
have felt that much of the treatment of sensati: 
and perception, about which relatively much is know 
can with advantage be left to specialist courses. Al 
they have thought it an advantage to start with t 
fanctioning of the organism in the social environmer 
about which the student has more previous knowled, 
than he has of sensory functions. This is no dou 
true, but this method of approach sacrifices the a 
vantage of beginning with a part of the subje 
on which there is much exact scientific knowleds 
The previous edition proved itself a satisfacto 
text-book. It was up to date, accurate and eclecti 
In its new form, with additional matter and + 
increased number of collaborators, it appears to ha 
sacrificed none of these merits. It should prove to | 
as satisfactory as its predecessor. Whether the ne 
ordet OF Dive talon 1 io eee tan mmy pato 
by trial. R. H. THouumss. 


Children with Delayed or Defective Speech 
Motor-Kinesthetic Factors in their Training. ] 
Sara M. Stinchfield and Edna Hill Young. F 
xv1+174. (Stanford University, Calif.: Stanfo 
University Preas; London: Oxford Univerm 
Press, 1938.) 14s. net. 


HIS most useful book describes the theory a 
practice of the Hill Young School of Speech 
Los Angeles. It is divided into two parte, the fl» 
by Dr. Stinchfleld, discussing the problem to 
solved in dealing with children with delayed 
defective speech, and the second by Mrs. Youn 
dealing with the practical aide. 
It is estimated that there are four million chudr 
in the United States handicapped in the use of speec 
The treatment consistea briefly in training muscul 
action for whole words. There is a liberal supply 
photographs showing how the child is taught to u 
his muscles in the enunciation of the various wor 
used., 


Man against Himself 

By Karl A. Menninger. Pp. xii +485. (Londo 
Bombay and Sydney: George G. Harrap and © 
Ltd., 1938.) 15s. net. 


R. K. A. MENNINGER, who some years a 
produced an excellent book, ‘The Hum 
Mind”, has given us a very interesting book on so: 
of the wider implications of suicide in “Man agair 
Himself”. 

The book is largely based on peycho-analytii 
principles. After a brief consideration of suicide 
commonly understood, the author deals with wh. 
he calls chronic suicide, which includes asceticia 
neurotic invalidiam and alooholic addiction, a 
then with focal suicide, which includes mutilatio 
purposive accidents, impotenoe and frigidity æ 
polysurgery. 

The treatment consists in self-reconstructic 
dealing with the aggressive, self-punitive and eror 
motivations. 


—~ 
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NEWS AND VIEWS 


” 


Ministry of Informatión 
QUESTION time in the House of Commons during 
the past few days has produced & crop of inquiries 


about the Ministry of Information. As is well known, ° 


the steff of the Ministry has suffered drastic reduction 
as the result of the criticism levelled against it. On 
October 18, Sir John Graham Kerr asked the Par- 
Secretary to the Ministry of Information, 
“in view of the important part played in modern 
Fe gid igus Weeder 
socuracy in public information 
matters, how many of the es ARE 
of the Ministry, of which particulars have recently 
made public, are university graduates in science ?” 
(pir Edward Grigg said in reply that the “information 
is pot available and could only be obtained at an ex- 
pense of time of which I should not feel justified in 
giving to the inquiry". He added that “‘soientific ad- 
vice can be obtained whenever necessary from a large 
range of experta in. Government service and outaide 
it, and that it is therefore unnecessary to add on that 
account to the establishment costs of the Miniatry’’. 
While it will not be denied that such advice is avail- 
able, it is difficult to see how the Ministry, without 
ecientific guidance from within, can hope to utilize 
+o the full the scientific knowledge of the country. 


Camouflage (Advisory Committee) 

On August 2 last, an advisory committee on 
camouflage by the use of paint, was appointed by 
the Government, which agreed that it should include 
a scientific member. Sir John Graham Kerr asked 
the Home Secretary on October 19 how many meet- 
¿ngs this committee had held since its formation. 
Sir John Anderson, in reply, stated that the first 
meeting of the committee was held on October 18. 
In reply to a supplementary question, Sir Jobn 
Anderson said that ‘‘the committee has been so oon- 
etituted as to bring to bear on this important question 
“of camouflage the opinions of many people who hold 
differing views on the theoretical and practical 
aspects of the question. The reference to the com- 
mittee is very wide, and I have no doubt that the 
committee will be in a position to address-itaelf to 
the question”. No explanation was offered of the 
lengthy delay between the setting up of this com- 
mittee and ita first meeting. 


Advisory Research Council of the Chemical Society 

Tue Council of the Chemical Society. has formed 
w Advisory Research Council, under the chairman- 
ship of Sir Robert Robinson, the main funstion of 
which will’ be, when approached, to’ bring to the 
1otice of fellows and others engaged in chemical 
‘esearch, subjects for investigation likely to be of 
»otential value to the nation at the present time. 
n the first instance such advice will be made avail- 


able to unremunerated research workers (that 18, 
unremunerated as research workers for some specific 
purpose) in universities, colleges and other research 
institutions, and to research students in receipt of 
grants not definitely related to any particular topic 
or in regard to which the topic can be changed. It 
is hoped to effect liaison with Government depart- 
mentas and industrial organizations so that the 
Advisory Research Council may be cognizant of 
pressing problems needing investigation and thus be 
able to suggest linea of research of national value. 
It will not be a function of the Council to exercise 
control over any research that may be undertaken. 
The field to be covered will embrace every branch of 
pure chemistry and include biochemistry and metal- 
lurgy. Chemists and various organizations (industrial 
and otherwise) will be invited to send in suggestions 
for research, and a list of topics for research con- 
sidered of national importance will be drawn up and 
will normally be available to those wishing to make 
use of it for the purpose of initiating an investigation. 
Inquiries and suggestions may be sent to the General 
Secretary, Chemical Society, Burlington House, 
Piccadilly; London, W.1. 


New Anthropological Periodical in India 
Inpra is so poorly supplied with anthropological 
literature that the appearance of a new periodical 
to be devoted entirely to the acientific study of 
anthropology must be regarded as something of an 
event. The work of the Indian Anthropological 
Institute, to which reference is made elsewhere 
in this issue of NaTuRE (see p. 721), has been 
hampered seriously ever since ita inception in 1936 
through lack of an official organ for recording the 
deliberations and discussions of ita members. Financial 
conditions proved an insuperable obstacle until the 
University of Caloutta, thanks to the good offices of 
the Vice-Chancellor, Mr. Syamaprasad Mookerjee, 
generously came to its assistance with an offer to 
assume responsibility for printing the Journal of the 
Tastate feo ce chasse, The first issue, which has 
appeared recently, includes communications received 
from members up to the close of 1938, among them 
the presidential address by Dr. J. H. Hutton, the 
first preaident, in which he puts forward the suggestion 
that the Institute should formulate a five years’ plan 
of research, to be entrusted to sub-committees, and 
Colonel Gordon offers some pregnant, aa well as 
pungently critical, commenta on the methods and 
organization of archwological studies in India. 
Reference to both these communications will be 
found on another page. A cognate question is raised 
by Colonel Germano da Silva Correia, who after 6 
critical examimation of the various theories of the 
racial origins of the peoples of India, put forward 
by anthropologists from the days of H. H. Risley 
onward, suggests that the methods of inquiry hitherto 
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pursued should be supplemented by a systematic 
survey of blood groups. Among other contributors 
Mr. Sasanka Sarkar puta forward a proposal for a 
classification of the nasal elevation index, and Dr. 
Biren Bonnerjea, profiting by his sojourn in the 
United States, discues ‘Fish-Hooks in North 
America and their Distribution”. We offer the new 
periodical a cordial weloome, and wish ib a long and 
prosperous career. 


Extension of Electric Power Supplies in U.S.S.R. 
Aoconpine to ‘Russia Today” Prees Service, the 
Commissariat of Power Stations of the U.S.S.R. is 
expending a sum of 1,056 million roubles on this 
purpose in the present year, when 882,000 kw. will 
be added to the capacity of the generating plants 
of the Union. The capacity of the power stations 
in the Ukraine has been augmented considerably, 
a noteble addition bemg a 100,000 kw. turbine to 
the Zuyev Station, which is one of the largest in 
the U.8.8.R. Two large turbines have been added 
to the Moscow power system and three new heat and 
power stations are in course of construction in that 
city. The power system of the Urals has been sug- 
mented by a 50,000 kw. generator at the Central 
Urals Station near Sverdlovak, which’ brings the 
capacity of this station up to 150,000 kw. A heat and 
power plant was recently put into operation at the 
Kamensk Aluminium Works in the Urals. Work ona 
large scale is also proceeding on hydro-electric power 
plante. This meloudes work on the world’s largest 
power project, the Kuibyshev Hydro-Electric Centre 
(on the Samara Bend of the Volga), the power plant 
of which when completed will have a generating 
capacity of 8-4 million kw., and the hydro-electric 
power stations at Uglich and Rybinsk, two further 
links in the chain of the Greater Volga Project. The 
Uglich and Rybinsk stations will have a combined 
of 440,000 kw. Construction is in progress 
on. the underground hydro-electric power station 
beyond the Arctic Circle, in the district of Kandalak- 
sha, in the Murmansk Province. This station, which 
will have a capacity of 150,000 kw., will be the third 
power plant in the Soviet Far North. To provide 
power for the growing non-ferrous metal industry 
in the Altai Mountains, building has commenced for 
a generating station of 240,000 kw. capacity on the 
River Irtysh in Kazakhstan. 


Precautions against Flooding in the London Tubes 

In order to protect rauway and road transport 
services from the riaks arising from air raids, London 
Transport, in conjunction with the Ministry of 
Transport, has undertaken a great programme of 
emergency work. The Electrical Times of October 19 
states that the total cost of the programme, including 
that already completed at the outbreak of the War, 
. will be about a million pounds. The most difficult 
part of the problem was-how to protect the under- 
ground railways from flooding either from the 
Thames itself or from sewers or water mains where 
these are in close proximity to stations. There has 
~ been already a preliminary inspection of two examples 
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of such protective works, namely, floodgates installed 
at Waterloo, where the tunnels of the Northern line 
go under the river, and work which has been done 
at King’s Crow Underground, to guard against 
flooding from water mains and sewers. When the 
works are finished, all the stations and sectians of 
line at present closed will be reopened and journeys 
on the Underground will be as safe as in peace time. 


Bots the floodgates installed at*Waterloo and 
Charing Oroes stations on the Bakerloo line are 
electrically operated. They enable the sub-fluvial 
sections of the lines between these stations to be 
isolated during an air raid and so the risk of damaging 
the under-river tunnels is avoided. Similar flood- 
gates are being installed at Waterloo and Strand 
stations on the Northern line, which also runs under 
the Thames. Each gate is made of built-up steel of an 
overall thickness of thirteen inches and weighs very 
nearly six tons. Tn normal open pogition it is against 
the heacdwall of the station platform tunnel, against 
the tunnel mouth. It is made to slide horizontally 
into position acroes the tunnel mouth within a frame- 
work of cast iron and can be operated either 
electrically or by hand. For electrical operation con- 
trol is by push-button. The gates would resist a force 
of more than 800 tons, which is several times greater 
than any possible preasure of water that might have 
to be borne. The gates on the Bakerloo line were 
actually closed during each of the three air raid 
warnings which marked the ourbreak of war, the 
time taken to close them being leas than three 
minutes. The gates were designed by W. T. Halcrow, 
consulting engineer, in conjunction with London 
Transport’s engineers. 


Commercial Irradiation of Food 

Ir is now aixty years ago since it was first dis- 
covered that bacteria are killed by exposure to sun- 
light, and that the bactericidal effect is due to 
rays of short wave-length. For medical purposes the 
use of such ultra-violet rays is now well known, but 
it is not generally known to what extent irradiatian 
is used commercially in the preparation of foodstafi, 
and the engineering devices that are employed for 
obtaining the ultra-violet rays. Until recently, 
sterilization of water by ultra-violet radiation has 
been hampered by the complexity of the equipment 
available (Elect. Rev., Sept. 23). Recently, Messrs. 
Hanovia; Ltd., have brought out the new ‘Uster’ 
type of sterilizer, which uses a simple straight 
generating quarts mercury aro tube with a 700-watt 
loading. This starte automatically by an electronic 
discharge from activated metal electrodes. One of 
these unita can deal with 600 gallons of fluid per 
hour. Mr. Harding, a director of E. Harding ane 
Sons, Birmingham, states that in a bakery he finds 
that dough which has been subjected to ultra-violet 
rays during the seven to ten minutes it is mixing 
not only gives a loaf a better colour, owing to the 
slight bleaching action of the rays, but also causes e 
definite improvement in fermentation. Anothe» 
application of ultra-violet radiation is to determine 
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quality or age by fluorescent effecta. Many substances 
absorb ultra-violet rays and re-amit them as visible 
light of certain colours. The colours are specific and 
characteristic for each substance, but minute differ- 
ences in dhemioal composition often cause large 
differences in the colours of.the emitted light. An 
egg, for example, changes ita colour from mauve-red 
when it is newly laid to pale blue as it grows older, 
and a mixture of margarine and butter appears an 
unmistakably*different colour from pure butter. 


A Geothermic Generating Plant 


IraLy has not confined its attention to developing 
hydro-electric power. At Bastardo in Umbria, Italian 
lignite is used to supply a large electric power station. 
In addition, there has.recently been exploitation of 
the natural steam resources of the borax mines 
geysers in . Tbe Larderello geothermic 
electric station is the best known. Antonio Giordano, 
in an article published in the Hlecirical Times of 
October 19, gives an account of its growth from 1905 
to the present time. Its capacity initially was 16,000 
kilowatts. In the past twelve months, in association 
with the electrification of the Viareggio—Rome section 
of the Turin-Naples railway, running along the 


on in the first few months has been so success- 
ful that the Borax Company of Larderello has placed 
orders for two new 12,000 kw. machines, for the 
necessary heat transformers, oto., and for the con- 
struction of a completely new power station at Castel- 
nuovo, which will house five generating seta each 
of 12,000 kw. When the new developments are 
completed, the aggregate capacity of geothermic 
generating plants in Italy will amount to 135,000 kw., 
and the posmbilities of further extensions are not 
exhausted. A problem connected with the exploita- 
tion of natural steam for power generation purposes 
is ita purification. The difficulty was solved success- 
fally by Prince Ginori Conti, chairman of the Lar- 
derello Company, by means of specially designed 
evaporator units. ‘These consist. of primary pipes 
through which the natural steam is circulated at a 
preawore of 3 kgm. per sq. om., the pipes being 
immersed in water in a cylindrical tank. Lhe energy 
is generated in the turbo-salternators at 25,000 volte 
and transmitted to the substations along the 
Viareggio-Rotme railway, where it is converted to 
3,000 volta direct current. The new station at 
Castelnuovo will also serve this railway. 


Report of the Cambridge Observatory, 1938-39 

TxE work carried out at the Cambridge Observa- 
tory under the directorship of Sir Arthur Eddington 
includes photo-electric observations for the purpose 
of testing the constancy of the light of stars similar 
in physical constitution to the sun (dwarf G stars). 
With the Northumberland equatorial, 165 measures 
of double stars were made, 51 being leas than 1” in 
separation. Dr. Woolley began laboratory experi- 
ments in preparation for a determination of the sun’s 
apperent magnitude, planned, in conjunction with 
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Mr. 0. R. Davidson, to be carried out in South Africa 
in 1940. The apparatus had been brought to a stage 
at which it is possible to measure with a probable 
error of 0-01 mag. the tranamiassion in sensibly mono- 
chromatic light of a dark glass cutting down three 
magnitudes. The polarization of a spectrograph was 
carefully determined in several wave-lengths, and a 
preliminary determination of the coefficient of 
reflection from an unsilvered glass surface was made. 
Both theoretical and observational work have been 
carried out by research studenta: Dr. M. Krook (Isaac 
Newton student) investigating certain problems invol- 
ving non-coherent absorption ; D. 8. Evans concluding 
his work on tbe influence of Stark effect on the 
centre-to-limb variation of the contours of the 
Balmer lines; J. Jeffreys (Ieaac Newton student) on 
photometric work in conjunction with Dr. Woolley’s 
research on the sun’s apparent magnitude, and H. 
Corben working on relativistic quantum theory. The 
Director has investigated the problem of how far 
the properties of a star of variable polytropic index 
are intermediate between those of polytropes corre- 
sponding to the two extreme indexes. This research 
is given in Monthly Notices, 99, 4. By Grace of the 
Regent House on June 10, 1938, the Observatory 
was constituted a Department in the Faculty of 
Mathematica, and the Observatory Byndicate was 
discharged. The Syndicate had been in continuous 
existance for 109 years, an earlier Syndicate, ap- 
pointed ‘‘for considering the propriety of building an 
Obeervatory’’, having met from 1818 until 1824. 


Plant Hormones in Horticulture 

Tux chemical recognition of plant hormones was 
quickly followed by the synthesis of substances 
capable of initiating the formation of roots in the 
stems of many plants. These substances have been 
used in plant propagation, causing almost in a 
‘catalytic’ manner an acceleration of the, rooting 
process accompanied by a more profuse root system. 
H. L. Pearse has now reviewed the work of thirty or 
more investigators who have endeavoured with oon- 
siderable suceeas to apply recent scientific discoveries 
to horticulture in this way (‘Imperial Bureau of 
Horticulture and Plantation Crops. Technical Com- 
munication No. 12: Plant Hormones and their 
Practical Importance in Horticulture’. By Dr. 
H. L. Pearse. Pp. 88. Bibl. 248. 3s. 6d.). There 
follows a valuable Index showing approximately one 
thousand examples of propagation and the treat- 
ments used. This is not a complete list, and some 
difficulties in presenting the results of many workers 
in one table have been neatly overcome; but oom- 
parative reference would have been made easier by a 
standardized method of stating the concantrations 
employed. Results obtained by the additional use 
of vitamin B, (aneurin), known to influence the 
growth of excised roots in viro, and other substances 
are -also brought under review. The wi use 
of aneurin is not recommended as yet, although at 
East Malling, as elaewhere, Pearse observed some 
stimulation in the subsequent growth of rooted 
cuttings which had received small quantities of 
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aneurin. The bulletin reports effects on other plant 
organs of these substances of possible application 
in horticulture. It is impossible to include all the 
latest work ; there is no mention here of tetrahydro- 
naphthylidene acetic acid, or of a-naphthylacetamide, 
recently shown to be active substances inducing cell 
division and root formation, or of planta failing to 
respond to treatment the anatomy of which is under 
investigation at Kew. This bulletin forms a well- 
balanced review of the subject to date, and ita value 
is increased by ita practical outlook. 


Earthquake in Bulgaria 

Duging the night of Thursday-Friday, October 
19-20, strong earthquake shocks accompanied by a 
roaring sound were reported from Orisovo near 
Tchirpan in south Bulgaria. Some alarm was caused 
among the inhabitants but no damage was reported, 
and thus the earthquake appears to have been of 
about intensity VI on the Rossi-Forel scale (oscilla- 
tion of chandeliers, visible disturbance of trees and 
shrubs, some startled persons leave their dwellings). 
This area ıs definitely seismic, and violent local 
shocks were reported from the same region on April 
14 and April 25, 1928. According to K. Jankov, of 
the Observatory at Sofla, the most active region is 
to the south-east of Kustendil, where 1,420 shocks 
occurred between the years 1749 and 1936, some of 
these being so severe as intensity VI on the Rosi- 
Forel scale (overthrow of movable objecta, fall of 
plaster, oto., but no damage to buildings).’ The 
majority of the shocks appear to have been of 
shallow focus, only affecting a small area and prob- 
ably being due to slipping along an active fault. 
The present shock may have been of a similar 
nature. 


Earth Tremor near Ottawa 


Aw earth tremor of intensity IV on the modified 
Mercalli scale (rattling of dishes, windows, doors) 
shook Ottawa on Friday, October 20. No damage 
was done. Small earth tremors are known to occur 
in eastern Canada from Baffin Bay to the Great 
Lakes including Newfoundland, though the nearest 
active epicentres to Ottawa appear to be those of 
Timiskaming (Quebec), where there was a shock on 
November 1, 1985, and in the region of the Sangueanay 
River, where shocks have been recorded from as 
early as February 5, 1663, and continuing to the 
present time. Further information concerning the 
shock of October 20 is awaited from the Cominion 
Observatory at Ottawa. 


Discovery of Comet Giacobina-Zinner 

An J.A.U. telegram from Copenhagen announces 
that this comet was discovered by van Biesbroeck on 
October 15 at 1h. 17-lm. U.T. Its position is given 
as R.A. 16h. 21m. 27-48., N. Deo. 1° 18’ 58”. It is 
deecribed as diffuse with central condensation, 
magnitude 15. In the ‘Handbook of the British 
Astronomical Association, 1939”, the elements and 
ephemeris of this comet are given by Mr. F. R. 
Cripps, who applied the perturbations of Jupiter and 
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Saturn to the 1933 elements. The comet is very 
close to the predicted position, and it is only necessary 
to make the corrections for perihelion passage 0: 25d. 
later than that given in the “Handbook”. 


Rapidly Moving Spots on the Planet Jupiter 

Mn. B. M. Prue, præsident of the Britush Astrono- 
mical Association and director of the Jupiter Section, 
has observed an outbreak of small dark spots on 
projections at the south edge of the North Temperate 
Belt of Jupiter. They appear to be rotating at such 
@ speed that a complete rotation would take place in 
about 9 hours 504 minutes. There is a remarkable 
similarity between these spots and those which 
occurred. in 1880, 1891 and 1929. Astronomers in 
posseasion of telescopes with apertures of 8 inches or 
more should be able to see these spots. 


A Large Sunspot 

A LARGE sunspot appeared over the sun’s east 
limb on October 19 and is now crossing to the west 
limb, which it wil reach on November 1. The time 
of central meridian passage of the spot is October 
26-0, ita latitude 8° south and its area, corrected for 
foreshortening, on October 20, was 1850 millionths of 
the sun’s hemisphere. 


The Night Sky in November 

THE moon is new on November 11 at 7:9h. and 
full on November 26 at 21-9h. U.T. The bright star 
à Geminorum (magnitude 8-6) is occulted on 
November 30, the disappearance as seen from 
Greenwich taking place at 2h. 22-8m. at position 
angle 102° from the north point, and the 
reappearance at 3h. 37-8m. at 282°. Mars; Jupiter 
and Saturn are bright planets in the evening or night 
sky. In mid-November, Mars souths at about 18th.. 
Jupiter at 20¢h. and Saturn at 22th. Jupiter is in 
conjunction with the moon*on November 21 at 22h. 
and Saturn on November 24 as lh. Uranus is in 
opposition on November 13, when its distance from 
the earth is nearly 1,731 million miles. Neptune, near 
the border between the constellations of Virgo and 
Leo, makes a near approach (about 20”) to the 
eighth magnitude star BD + 3° 2549. At about 21h. 
in the middle of the month, the Milky Way passes 
from the eastern to the western horizon through the 
zenith of London. The most distant celestial object 
that can be seen with the naked eye—the Great Nebula 
in Andromeda—is on the meridian at an altitude of 
79°. Vega is the brightest star in the north-weet 
quadrant of the sky and Capella the brightest in the 
north-east. The Pleiades cluster is well above the 
eastern, horizon, and Orion is then just rising. The 
Leonid meteors should be looked for about November 
14-16; their radiant point, preceding y Leonis, rises 
about 28h. The meteors of this well-known shower are 
characterized by swift flights and their greenish 
colour. Light variations in the variable star Algol 
(B Persei) may be noticed about one and a half 
hours before and after the following times of primary 
minima: November l4d. 3-lh.; 16d. 23-9h.; 18d. 
20°8h. and 22d. 17-6h. 
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Military Service and the Professional Institutions 

Srers have been taken to ensure that members of 
all classes of the leading engineering and professional 
institutions, when called up for military service, will 
be posted to units in whioh their services will be 
best employed in the national interest and, in the 
case of graduates and students, to unita in which 
the training will be of use to them on returnmg to 
civilian work.. Members of engineering institutions 
should mention the fact when supplymg particulars 
of their qualifications to ‘interviewing’ officers; a 
letter stating class of membership should be obtained 
from the Institution concerned for presentation to 
the officer. 


Modern Wireless Communications 

Tx response to a request and with the view of meeting 
the needs of students and others who may wish to 
qualify for poasible future service in the uniformed 
and non-uniformed radio branches of the Defence 
Forces, arrangements have been made by the Royal 
Institution for a series of lectures on modern wireless 
communications. The course will consist of twelve 
afternoon lectures, commencing on October 81, and 
will be given by Prof. C. L. Fortescue, Dr. R. L. 
Smith-Roee and Dr. E. V. Appleton. They will deal 
with important aspects of the installations, trans- 
mission of the signals and the phenomena of radio 
wave propagation. Tickets, for which there will be no 
charge, may be obtained from the General Searetary, 
Royal Institution, Albemarle Street, London, W.1. 


The British Empire Naturalists’ Association 

Tam British Empire Naturalists’ Association has 
decided to suspend further publication of its quarterly 
journal Oountry-Side during the war, but in order to 
continue the maximum amount of activities, full 
power has been given to the various branches to 
carry on under their own organization until such 
times as normal conditions return. There will be 
circulated, however, the usual quarterly issues of the 
Branch News, in arder to keep branches in contact 
with headquarters. . The decision was made not 
without regrets, but the view maintained was that 
by conserving funds now, the Association would be 
in a stronger position to resume ita full activities 
when peace returns, rather than to weaken iteelf 
by struggling against the rising costa and difficulties 
of voluntary labour. Numerous provincial natural 
history societies have cancelled their programmee, 
and others have adopted a method of meeting in the 
afternoons. 


Institute of Metals 

DuBING the War the Institute of Metals is continu- 
ing its activities, other than thoee of a social character. 
The headquarters in Grosvenor Gardens, London, 
remain open, and the Joint Library and the Informa- 
tion Department are available to members. The 
Monthly Journal will continue to publish original 
papers, and also to provide abstracts, the importance 
of which becomes more apparent as members find it 
difficult to obtain access to technical journals. 
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Royal Geographical Society 

Tan Royal Geographical Society will, so long as is 
possible, carry out its programme of meetings for the 
seasion, but at modified times. All meetings will be at 
5p.m.; the evening meeting programme on alternate 
Mondays, the afternoon meeting and geographical 
films programme on the intermediate Mondays. At 
the first meeting, on Monday, October 30 at 5 p.m., 
Mr. F. Kingdon Ward will read a paper on “Six 
Months in the Assam Himalaya’. The Asia 
Lecture will be delivered by Dr. G. M. Lees on 
November 27. 


Announcements 


Mr. Paroy R. Lowe has been awarded the Verner 
von Heidstam Gold Medal of the Royal Swedish 
Academy of Sciences in recognition of his “important 
and successful endeavours to further the protection 
of the world’s fauna, endeavours of great benefit also 
to the migratory birds of Sweden”. 


AT the annual statutory meeting of the Royal 
Society of Edinburgh held on October 23, the follow- 
ing officers were elected: President, Prof. E. T. 
Whittaker; Vice-Presidenis, Principal J. C. Smail, 
Prof. J. Walton, Dr. James Watt, Dr. Leonard 
Dobbin, Mr. J. A. Inglis and Prof. R. Stockman ; 
General Seorstary, Prof. James P. Kendall ; Seorstaries 
to the Ordinary Meetings, Dr. A. C. Aitken and Prof. 
R. J. D. Graham ; Treasurer, Dr. E. M. Wedderburn ; 
Curator of the Library and Museum, Dr. J. E. 
Mackenzie. 


THs Rockefeller Foundation has recently awarded 
two grants, of 350,000 and 90,000 dollars, to the 
Johns Hopkins University School of Medicine, Balti- 
more. The larger sum is to be used over a ten-year 
period to equip and maintain a department, of pre- 
ventive medicine, while the second grant will be 
utilized as a research fund to be distributed among 
departments and to projecta which stand in greateat 
need of carrying out research programmes. 


Messrs. FLATTHRS AND GARNETT, Lrp., 309 
Oxford Road, Manchester, 18, have issued an 
abridged list of their microscope slides, dealing 
chiefly with biological subjecte. This includes two 
sets, of thirty-six alides each, suitable for the zoology 
and botany respectively of Higher School Certificate 
and Ist M.B. students. The firm has a stook 
of 380,000 slides; no change has been made in 
prices. 

y 

Pror. 8. Coarpman has noted some misprints in 
his article on the meeting of the International Union 
of Geodesy and Geophysicos published in NATURE of 
October 21: P. 717, col. 1, line 10 from bottom, for 
“Signole”’ read ‘Signore’; hne 9 from bottom, for 
“Liitachy” read “‘Lfitachg”’; p. 718, ool. 2, line 5 
from end of article, for “Sdnchey” read ‘‘Sanchez”’. 
He also intended to emphasize the complete absence 
of French and Italan delegates and of Russian 
visitors, referred to in the article. 
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LETTERS TO THE EDITORS 


The Editors do not hold themsclves responsible for opinions expressed by thew correspondents. 
correspond with the 


They cannot undertake to return, or to 


writers of, rejected manuscripts 


sntended for thas or any other part of Narunn. No noitos ts taken of anonymous communications. 
NOTES ON POINTS IN SOME OF THIS WHHE'S LETTERS aPPHAR ON P. 755. 
CORRESPONDENTS ARH INVITHD TO ATTACH SIMILAR SUMMARIES TO THEIR OCOMMUMIGATIONS. 


Taste-testing the Anthropoid Apes 
At the recent International Congress of Genetica 
at Edinburgh, in the course of discussions on the 
possibility that the blood-group i found in 
man were determined by a balance of selective 
influences, it oocurred to one of the authors that 


Se ee aia 
the anthropoid 


same cage, the test can be made without ambiguity, 
and that both tasters and non-tasters exist among 
the chimpanzees. 

We have since teated nearly all the anthropoid 
apes in the Zoological Society’s collections at Regent's 
Park and Whipenade. The solutions used contained 
2 per cent sucrose to make them moderately attrac- 
tive, and, except for this, were equivalent to Nos. 3, 
6 and 9 of the standard series used at the Galton 
Laboratory, where they were prepared. They oon- 
tained ively 6}, 50 and 400 parts million 
henyl-thiocarbamide. Human tasters 
find the firet perceptibly bitter, but not necessarily 
unpléasant if the sugar were desired ; the second 
would be, to most tasters, unpleasantly bitter, and 
the third decidedly so. Non-tasters might- notice 
some slight bitterness at the strongest level. 


tested must have similar sensory perceptions at 
ee strengths, for those classified as non-tasters 
continued to accept the strongest solution, while the 
ienie showed reluctance or aversion, sometimes 
with the weak, and always with the medium solution. 
The strong solution was used whenever possible for 
confirmation. 





Thus the chimpanzees show 7 non-tastera out of 
27, Ae od sol E with man also gives 
a a can 

ef female Jaqueline, both of whose 

are in the Regent’s Park collection, and 

th non-tasters, was omitted from the table of 

frequencies, since her reaction as non-taster, while it 

confirms the genetical similarity of the situation in 

the apes Gad in man, AAS ooi Ine 40 CEP naemrenee 
of the gene frequency in the apes. 


The ` 


With the orang-utan we found one male non- 
taster at Edinb and two tasters, male and 
female, ot Whipanado. Two male gorillas at Regent’s 
Park were both tasters. Two specimens 
of the gibbon (Hylobates concolor) were both tasters, 
but H. lar lar and H. lar agiis at Regent’s Park were 
non-testers. Numerous tests on primates and other 
Mammals are in 

The existence of a dimorphism in the taste test, 
parallel to that known in maa, in at least two of the 
manlike apes, is a most remarkable fact. Ita signifi‘ 
cance is emphasized by the circumstance that, cer- 
tainly in the chimpanzee, the proportion of tasters to 
non-tasters is nearly the same as in human popula- 
tions, which, as Boyd has shown, vary somewhat 
among themselves. Without the conditions of stable 
equilibrium it is scarcely conceivable that the gens- 
ratio should have remained the same over the million 
or more ions which have elapsed since the 
peparation of the anthropoid and hominid stocks. 
The remarkable inference follows that over this 
period the heterozygotes for this apparently valueless 
character have enjoyed a selective advantage over 
both the homozygotes, and this, both in the li 
of the evolving cht and in that of evolving 
man. Wherein the selective advantages lie, ib would 
CE but of the exis- 

tence of a stably balanced and enduring dimorphiam 
determined by this gene there can be no room for 
doubt. 


R. A. FIsoae. 
Galton Laboratory, 
(now at Rothamsted 
Station, Harpenden, Herts). 
E, B. Forp. 


University Museum, Oxford. 
JuL HoxLwY. 
Zoological Society, London. 
Oct. 14. 


t 


Acetyiphosphate and Pyruvate Oxidation 

LIPPMANN has recently seg that eno ee D 
plete by-poeoantliaas of Padaras Daniaid th 
phate by preparations of Darie 
presence of acetylphosphate, and suggested that the 
compound may be an intermediate m the oxidation 
of pyruvic acid generally. If a0, acetylphosphate 
should give an increased oxygen with 
preparations which oxidize pyruvic acid completely. 

We bave pees acetylphosphate by the olor 
of Kammerer and Carius’ and confirmed 
observation that the stability of the bound p 
is similar to that of phosphocreatine. md phosphate 
left in solution strongly inhibit respiration; we 
therefore removed Agt by addition of sodium 
chloride and adsorption on kaolin.’ A neutralised 
solution con See aes 
triacetytphosphate was used. . 
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Acetylphosphate is not oxidixed by a dialysed 

brain dispersion® (pigeon) in the presence of phos- 
ohate, fumarate, and adenylic acid. A typical 
ee a ee Each sample con- 
amed 1:5 ml. enxyme (dialysed 4 hours), phosphate 
ni (GE 7-3); 13 angen, odian Puata, and 
i mgm. adenylic acid (total volume of 2 ml.). 


Table L 
al uptake in 80 minutes (air, 38°). 
A. -P 2 mgm. sodium Aoetyl-P + sodium 
(1°12 mgm. P) pyruvate pyruvate 
. 66 496 450 


Ps! r crs ayaa jul P Mr neon ay 
-of phosphate to adenylic acid from phos- 
thats donators such as phoep vic acid takes 
lace, have been negative with sacetylphosphate. 
Nhe experimenta of Table 2 were carried out with an 
acetone powder extract from rabbit’s muscle dialysed 
$ hours. gota Sige spake eae Pec 
ixtract- plus phosphate buffer (pH 7°38), adanylic 
» id (with 0-35 mgm. P), and either phosphoglycaria 
tid (0° S gnl T) or goety Iacephate (1-95 mgm. P) 
8 phosphate donators hosphate was determined 
olorimetrically by the method of Lohmann and 
‘endraasil. 


Table 2. 
P donator Insubation mgm. direst P mgm. pyro- 
at 30° P 
hophogiycerio acid 5 min, 0:37 0-46" 
n 30 i, 0:38 0-54" 
ootyi-B . 90 7 2-16 0-00 
bad i . n 60 Pr 2°30 0 0d 
“Theoretical value for com Dop per yon of added wanyi 
cid to adenosine triphosp 6-70 mgm, ; 
These resulta indicate that acetylp hate is 


EE A EE PE pater ca pyruvic 
by brain nor does it act signifloantly as a donator 
¢ phosphate to adenylic acid in muscle extract. 
-hey do not exclude the possibility that acetylphos- 
hato might be an intermediate in the dehydrogena- 
ion of pyruvic to acetic acid by preparations of 
Zactermem Delbrilebii, but the fact that some acetic 
cid is produced when pyruvate is oxidized by brain‘, 
nd the indirect nature of Lipmann’s evidence, make 
t more probable that there is some other, as yet 
anknown, phosphorylated intermediate oommon to 
„oth bacteria and animal tiasues. The existence of 
uch an intermediate is strongly suggested by the 
beervation of Banga et al.* that adenylic acid in 
avolved in a stage of pyruvate oxidation by brain 

that af oxidative decarboxylation. 

a and indebted tothe Numeld aston AnA the 
rockefeller Foundation for grante in aid of this work. 


8. OcHoa. 
Department of Biochemistry, R. A. Persea. 
- Oxford. Sept. 22. L. A. STOCKEN. 


Narvurm, 144, 381 (1930). 

Anm., 181, 105 (1664). 

Banga, Ochoa and Peters, Maron, 144, 74 (10380). 
Long, Biochem. J., 38, 1711 (1988). 


Yxidation of Methyl Esters of Monocarboxylic Fatty 
Acids by Normal and Neoplastic Tissue 

Tau metabolism of the fats in tumours has been 
ttle studied. Haven!, fi elaidin to rata, the 
wthod used by Sinolair* in classifying phos- 
holipida into the, metabolic and the non-metabolic 
ype, found that the phospholipids of tumours are 
iainly of the non-metabolio type, foe eee 
ollular ‘structure rather than with bas aa of 
wtty acids for energy. According to Kisch*, the 
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Jensen sarcomas does not oxidize the low fatty acids. 
I have observed‘ that the oxygen uptake of slices of 
various experimental and human tumours is not 
increased when saturated and unsaturated mono- 
xylic fatty acids in the form of sodium selta 
RER E E EEP EE ENE T E T 
were acetone (ketone) bodies formed. The B-hydroxy- 
butyric acid, on the other hand, is oxidized into 
aceto-acetic acid. 

The latter data exclude the fact that the neoplastic 
cell can B oxidize fatty acids. My aim was to find 
out whether the tumour could oxidize fatty acids by 
means of w-oxidation. í 

I bave studied manometrically the oxidation of 
methyl esters of monocarboxylic fatty acids from 
O, to O, in comparison with the free 
acids, in the presence of tissue slices of liver, kidney, 
spleen, brain cortex, striated muscle, Rous I sarcoma, 
round cell chicken sarcoma, and Ehrlich adeno- 
carcinoma. Jt has been found that, without ex- 


ception, consumption „of normal tissue 
slices is a fatty acids esters much more 
than by.the free acids. For example, some esters 
increased the oxygen uptake in the liver eight times, 
in the brain cortex eleven times, and in the spleen 
seventeen times more than the corresponding acids. 
As a rule, the oxygen uptake moreases as the fatty 
cham increases to a maximum at about C,-0,, 
anilidecreesce at alsont' 0, cwini is the low solubility 
m water of this ester. With methyl formiate—in 
connexion with which a true #-oxidation is obviously 
impossible—it is the ester which is mostly burnt in 
certain tissues (spleen, brain, striated muscle). Only 
the fatty acid component of the esters is burnt, 
whereas the aloohol component is not. 

Neoplastic. tissues do not oxidize the free fatty 
acids but actively oxidize the corresponding esters. The 
neoplastic cell in which enxymes of 8-oxidation are 
lackng—with the exception of the enzyme which 
transforms the secondary alooholic group of the 
8-hydroxybutyric acid into a ketonic group—can, by 
means of the w-oxidation enzymes, use the fats as a 
source of energy. 

Instatute of General Pathology, 
University of Naples, 
Italy. Sept. 14. 
1 Haven, F. L., J. Biol. Chem., 118, 111 (1087). 
' Sinclair, E. G., J. Bled. Chem., 111, 516 (1085). 
* Kisch, B., Biochem, £., 863, 370 (1982). 
‘Craranfi, H, Amer. J, Cancer, OB, 561 (1038). 


E. CIARANTI. 


A Cell-free’ Enxymatic Model of l-Amino-acid 
Dehydrogenase (‘l-Deaminase’) 
ATTEMPTS to obtain cell-free enxyme preparations 
Ge paimal origi efecting doa nahon of (he mone. 
ee ee E EE A ST 

unsuccessful. (Specific enzymes deaminizing d-amino 
acids and lt-amino dtcoarboxic acida have been 
obtained in solution and purified by several authors.) 
H. A. Krebet attributes the deamination of Lamino- 
acids to an enzyme, termed ‘l-deaminase’, 
for ita activity upon the integrity of cell structure 
and rapidly deteriorating when the cella are damaged. 
It appears from the data of Krebs that ‘-deaminase’ 
is even more sensitive to the dilution of cell-contents 
in ground tissue ions than to cell destruction. 
ag such, and further, that the dicarboxylic amino- 
acids are oxidized at a very much higher rate than 
the monocarboxylic ones (in fact, l-aspartic acid was 
the substrate used in most experiments). 
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These facta point to the complex nature of ʻI- 
deaminase’. In a recent paper’, one of us (A.B.) 
suggested that deamination of monocarboxylic 
amino-acids might proceed by way of their trans- 
amination with a-ketodicarboxylic acids, followed 
by deamination of the resulting aminodtearborylic 
acids, owing to oo-operataon of two enzyme systems : 
glutamic or aspartic aminopherase, and glutamic or 
aspartic dehydrogenase (with their respective o0- 
enzymes, or hydrogen and amino carriers). The chain 
of reactions involved would be a reversal of the 
mechaniam of amino acid synthesis in the animal 
body recently suggested by Euler and associates?. 

In support of this hypothesis, we have succeeded 
in constructing, fram the above-stated constituents, a 
cell-free, almost water-clear enzymatic model system, 
deaminizing H +)alanine at a fairly high rate under 
aerobic conditions, with pyocyanine as sutoxidizable 
hydrogen carrier. The complete system consists of : 
(a) 2 ml, purified and dial glutamic dehydrogenase 
(from ox liver, after Kuler?), (b) 3-4 ml. purified and 

glutamic aminopherase (from pig heart, 
after M. Kritamann*‘); (o) 2-20 mgm. (14—138 mol. x 
10+) a-ketoglutarate ; (d) 2-5 mgm. cozymase (of 
about 60 per cent purity, after Ohlmeyer); (6) 
0-3 mgm. pyocyanine; (f) 15-20 mgm. (170-225 
mol. x 10-*) K +)alanime ; (g) AL/15 pope buffer, 
pH 7-6 to 10 ml. total volume, 

In the complete model system, 10-16 per cent of 
the total amino-nitrogen is liberated as ammonia in 
the course of two hours shaking in an atmosphere of 


oxygen (Table 1). . 


um 
a-Ketogiutarate (mols x 10) 135 










In the same system, the direct deamination of 


I(+)glutamic acid proceeds more than twice as 


rapidly. Methylene blue may be used instead of 


ocyanine, but the latter is more efficient. Practic- 
ally no ammonia is formed from alanine if any one 
of the constituents ia omitted. With low concentra- 
tions of ketoglutarate, it-is advisable to add sodium 
arsenite in order to prevent breakdown of the keto- 
acid (glutamic dehydrogenase proved resistant to 
arsenite, like ‘l-deamunase’). 

Whether the ‘indirect’ mechanism of l-amino acid 
oxidation here discuased is actually at work in the 
moetaboliam of living tissues must be ascertained by 
special studies, now in progress in this laboratory. 

A. E. BRaUNsTEIN. 
8. M. Byonxov. 


Dept. of Physiological Chemistry, 

A. M. Gorky Institute of 

Experimental Medicine, 

Moscow. 
i August 12. 

t Krebs, H. A., Bohem. J., 98, 1620 (1935) 
* Braunstein, A. H, Narunn, 143, 600 (1939). 
t Huler, H., and Adkr, H, a al, X, phpeiol, Chom., 854, 61 (1938). 


1 Kritamann, W. Gn OR, Aced, Sa U.RSS. A, i2 
: (1938): e T os ih), 
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Localization of Electrolytes in Muscle 


Tue volume of the free interspaces within the 
freshly excised sartorius of the frog has a mear 
value of 9 ml./100 gm. when measured by inulin 
agreeing with the results from the magnesium 
method’. (The inulin method when applied to rabbit 
muscle? after preliminary injection into the blooc 
stream gives 7 ml./100 gm.) 

Comparing this figure with that for chloride ir 
muscle, which is 14 per cent that in*the plasma, it 
will appear that all the chloride is not free in ths 
interspece water. That the difference is mostly dus 
to the penetration of the fibre membrane by chlorids 
is shown by the evidence now accumulated in this 
laboratory. Here some of the facts immediately 
related to the chloride and sodium localization ar 
given. 

(a) When immersed in sulphate solution (1-3 pe 
cent sodium sulphate) the chloride in the freahh 
excised sartorius comes out entirely within abou 
twenty minutes, but when immersed in glucom 
solution (3-2 — 8-8 cent) it diffuses in two parte 
The first. correspondi to the interspace fluid, come 
out rapidly, nearly if not quite as rapidly as i 
sulphate. The second and comparatively smal 
fraction takes upwards of three hours for complet- 
emergence. During the first period the potassium 

ing out is much leas than either chloride o 
sodium, but during the second period it is consider 
ably greater. 

(b) Even when immersed in a solution re 
sembling as closely as possible the inorganic compos> 


tion of plasm 

(including car 

IVY (3 hours) V (thous) | bon dioxide 

117 58 19 14 6 with glucos 


to maintai) 
the osmoti 
balance,- th 
chloride in th 
sartorius im 
creases to 2 
per cent of th. 
external chlor 
ide within about twenty mibutes and then remain 
steady. During this time sodium increases by ont 
4 per cent of the external sodium, and this » 
accounted for by a corresponding loss of potassium 
There is no correspondence between the movemen. 
of sodium and chloride, which negatives an adsorp 
tion explanation of the increased chloride, but x 
easily accounted for by an interchange with othe 
permeable anions within the fibre. 

The chloride, so increased by preliminary immer 
sion, diffuses into glucose solution in two parta a 
before, the second being now much increased ove 
the similar fraction of the normal content, wherea 
the first remains the same. 

(c) Sodium diffuses from the fresh sartorius int 
glucose solution in a very similar manner to chloride 
the second sodium fraction taking hkewise three t 
four hours for complete eme 

(d) When all or practically all the sodium o 
chloride has emerged from the sartorius into glucoe 
solution, the potassium is still present in considerab! 
quantity (60-60 per cent of the original content) an: 
continues to diffuse out. 

We may deduce that about 9 per cent of th 
external sodium or chloride is contained in the fre 
interspaces and can diffuse out rapidly, the ramainde 
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of the chloride and sodium being contained within 
the fibre. The fact that all the sodium 
and chloride diffuse out with leas than half the 
potassium shows that a considerable proportion of 
of this exists in some free from sodium and 
chloride or with a mere trace of chloride. This region 
we may i identify with the myofibril, and regard 
sc as being present only in the sarcoplasm. 
The presence of a second membrane with some- 
erg ane ear ares laine aa T the fact 
that in Ringer at 2-3 C. potassium has diffused out 
to one half or so of its amount, and sodium has 
entered in corresponding quantity, but within the 
next three days there is almost no change in the 
potassium or sodium content. After four or five 
days there is a sudden emergence of the remaining 


potassium and entrance of sodium 
sacoormpanied by consi le swelling. 
The above research has been rted by a grant 
so one of us from the Irish Medical Research Council. 
A E. J. CONWAY. 
University College, F. Kane. 
Dublin. P. Boyum. 
Sept. 1. H. ORALLY. 


i Conway, I J., and Ornes-Callaghen, G., Bishan. J., IL, 8&8 (1937) 
‘Conway, W. J., and Fitzgerald, O. (unpublished observations). 


Source of the Moulting Hormone in Rhodnius 
(Hemiptera) 

Two known factors are concerned in the control 
-of growth in Rhodnius: a ‘moulting hormone’ which 
wnitiates cell division and subsequent eodysis, and an 
‘inhibitory hormone’, secreted in the first four 
enymphal stages, which prevents the development of 

characters. The imbhibitory hormone is 
secreted by the corpus allaiam'*. 

I originally suggested that the moulting hormone 
might come from the same gland’, but I have been 
«mable to satisfactory proof of this. Recently 
IL have re-inveetigated the question by transplanting 
usolated corpora slata, brains and parts of brains 
rom 5th nymphs shortly after the ‘critical 
panos into 4th stage nymphs decapitated at twenty- 
our hours after fi 

In no case (11 experiments) did implantation of 
the corpus allatum and the associated eympeweee 
ganglion induce moulting; in 15 out of 17 
ments, moulting was induced by implantation o 
brain. Wine ieat arla of a brar oe i 
negative resulta were obtained with the 
ganglion, the optio lobes and the ventral half of the 
central mass of the brain; large pieces of fat body 
also gave negative resulta. 

Positive results were obtained only with the dorsal 
‘Salf of the central mass of the brain. This is the 


armed the presence of these cells but have been 
inable to satisfy myself that they show histological 
<igns of increased secretory activity during moulting. 
V. B. WIGGLFSWORTEH. 
London School of Hygiene and 


Quart. J. 
Quart. J (1886). 
Lends Unis, Areetrift, N.F., H, No. 16 ae) 
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A Peculiar Phenomenon Observed in Larval Popula- 
tions of the Flour Beetle Tribolium confusam Duv. 


I mava observed that if small masses of coarsely 
sifted whole-wheat flour (64 gm. in a 150 0.0. beaker) 
are seeded with more than 800 eggs of the flour 
beetle Tribolium confusum Duv., and maintained at 
a suitable temperature and relative humidity (27° O., 
and 75 per cent r.h.), a peculiar distortion of the 
originally flat, level, upper surface of the flour mass 
oocurs. ee ee 
commencing on the sixth day when 
no doubt due to the loosening of the flour tg erat 
movement. This increases up to about the 
twenty-first day, as shown in Fig. 1. There then 
takes place a more or leas rapid moulding of the 
surface into the rather graceful form seen at the 
bottom of Fig. 1, and in Fig. 2, pu ee Le 
of a median vertical section of a culture on the 


twenty-eighth day. 


Time at which profiles were plotted (days) 
Appearance of instars 
th 
es 





THE HORIZONTAL LINAS ARW THR ORIGINAL FLOUR 
SUBFAOR, 


It will be noted from Fig. 1 that the distortion is 
not due to a mere sinkage of the central perta, but 
to a radial translocation of the flour, the ciroum- 
ee TE heral 


depends 
larves present, being almost imperceptible with 600, 
marked with 800, and extreme with 1,600, there 
being almost 0-75 inches between the highest and 
lowest parte at this last concentration. With more 
than 1,600, i i 


The effect is dependent also on the diameter of the 
vessel, the optimum diameter appearing to be about 
2 in., which is that of a 150 o.c. beaker. The affect 
does not occur if the flour is very fine, probably due 
to higher internal friction in such flour. Vertical 
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X-ray photographs do not disclose any marked non- 
random distribution of the larvae, though some small 
evidence of peripheral migration is afforded by the 
presence of circumferential tunnels, 





This problem is being investigated experimentally, 
and also from the point of view of a mathematical 
analysis, and will be reported on later in a publication 
made elsewhere. I wish to acknowledge the financial 
support of the National Research Council of Canada 
and the Soience Research Committee of Queen’s 
University in connexion with the work on the growth 
of populations of Tribolium, of which this is a part. 

JOHN STaNLyyY. 

Queen’s University, 

Kingston, Ontario. 

Sept. 1. 


Limits of Validity of Quantum Mechanica 
Ws pro some years ago! a modifloation of 
the formalism of the quantum theory for the cases in 
which the following condition is satisfied : 


¢ = (4-2) Hem) Re 


h 
Pe or ken, 


(1) 


where p, E, and py E, are 4-vectors corresponding 
to two states of a particle in a quantum transition, 
and r, 18 & universal length, re ~ 10-4 cm. 

Such a method consists in the introduction of some 
relativistic ‘oonvergency -factors’ G(E), which -+0 
if E-.© and which give rise to convergent results 
instead -of many divergent resulta of the present 
quantum theory. In the cases where E< pì, GE) 1 
and the rules of the ordinary quantum theory are 
obviously obtained. This condition E < p,’ is 
therefore the condition of validity of the quantum 
mechanics and it can be examined independently of 
the method of the ‘convergency-factorna’. 

Let us show that by operating within the limite of 
validity of the present quantum theory, the measure- 
ment of a co-ordinate z cannot be made with A r<r,. 
Such a measurement can only be performed by usi 
incident waves of a wave-length ìà < rẹ and by 
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operating in such a manner that the scattered radi- 
ation which enters the measuring apparatus (for 
example, the Heisenberg microscope) has also e 





wave-length* 4<1,; I pal Pe j 
We have indeed : 
~ A l 
AT gin a’ (2. 
Thus we can suppose 
[pif Z [Pa] > po > me, 
and, from the condition of validity of fur 
theory E< p,", we obtain the following ition fo» 
the angular deviation 6 in the collision process : 
a m Dy" F Py — 2|pi| | Pa| 0% 8 — (B, — E) a 
2 [pı] [Pal (1) cos 8) < pe". (3 
Pe? 
(asin 3)’ < ST; <2 (pal = p 
ü [pil pl _ 


Only by operating within these limita can we kx 
sure of not introducing unknown phenomena and o 
being able to apply the ordinary rules of the quantim. 
theory. But in the case we are dealing with, wher 
the measuring apparatus is, for example, a y-ray 
microscope, we can only use scattered particle 
within @ small angle a. e eet 
the microscope sin a must satisfy the co 


Bin a << PPr 
From (2) and (4) we have 


Az Z (= )/ Ps) =a ty. (6 


The nuclear phenomena belong to the conditio 
E~p,*. It is very remarkable that, in the coam) 
rediation, phenomens belonging to the conditio 
E> p," have not been observed so far. This seem. 
to justify the assumption that such phenomena hav 
& very small probability of occurrence, a fact i 
agreement with the assumptions of the method of th 
‘convergency -factora’®. 


Departamento de Physica, 
Universidade de Bao Paulo, 
Brasil. 
$8, 92 and 547 (19%), O.E, S09, 883 (1986). Le Rwer: 
ot, B. H, Anno IX. L 


1 Heisenberg, W., Ann, Phys., 39, 20 (1088), T. Phyw., 110 (198t 
1 NATURE, 144, 303 (1938). O.R., 907, 358 and 421 (1038). 


G. WATAGHIN. 


1%. Pk 


Hyperfine Structure in the Spark Spectrum of Iodim 

Tx a recent short notet, Th. Schmidt states thi 
he cannot agree with my measurements and oo 
clusions relating to the hyperfine structures of tw 
lines in the iodine spark spectrum. In my analys 
of 38 terms in this spectrum’, I found that in eigl 
there were deviations from the interval rule. Amo 
these the terms with J = 2 did not fit the quadrat 
interaction law of the suggested by Schiiler ar 
Schmidt? and by Casimir‘, but could be fitted ins 
a cubic law : 


B=aA + BooslJ + OooatlJ + Do% IJ. 


In particular, I have found it necessary to empl 
this formula for the structure of (*D) 6s D, whic 
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a88 been derived with a high degree of exactness 
rom the line 6127. This ‘same line has been re- 
measured by Schmidt, who obtains very different 
esulta, leading to a different term analysis. An 
mtirely independent analysis for the term in question 
1a8 recently been published by Murakawa', who has 
whieved high resolution in analysing the structures 
of the lines 5407, 5678, both of which involve the 
bove term. 

In the accompanying table are given the intervals 
lerived for (2D) 6s °D, by Schmidt, Murakawa and 
nyself. In addition, I have independently analysed 
“tuorakawa’s t data and have enclosed the 
‘esults in brackets. It should be pointed out that 
he nature of the lines 5407, 5678 is such that errors 
lue to overlapping might cause amall displacements, 
mt only in the lower F levels. 


r Sebmidt Murakawa Tolanaky 
i 

ý tis 236 (235) Rt 
| 227 236 (237) 238 
i 188 181 (181) 185 
i 


117 lié (114) 116 


It will be observed that Schmidt’s data differ 
onsiderably from those of Murakawa and myself, 
earticularly in the first two intervals, which are the 
ery ones in which the accuracy of my measurements 


f 
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is at ita best (+ 1 unit). It appears that the position 
of F = 7/2 is incorrectly given by Schmidt, since 
Murakawa and I are in agreement. 

I wish to re-emphasize strongly what I have pre- 
viously stated, namely, a cubic interaction formula 
need not of necessity imply the existence of a nuclear 
octopola moment. I suggest that it is possible that 
the existence of configuration interaction will convert 
the quadratic expreasion characteristic of electrical 

le moment into a cubic interaction law, the 
size of the cubic term depending upon the degree of 
configuration interaction. It is to be hoped that 
theoretical workers will examine this effect, since, if 
configuration interaction can distort hyperfine struc- 
tures, no reliance can be placed upon any calculated 
nuclear electrical le moment until the 
existence of such interaction can be excluded with 
certainty. 

i 8. TOLANBEKY. 


1 fobmidt, T., £. Phys., 113, 430 (1039). 

t Tojansky, 8., Proe, Roy. Soe., A, 170, 205 (1039). 

* Sohitler, H., and Sohmidt, H., ¥. Phys., 98. T30 (1039). 
t Casimir, H., Physics, 7, 719 (1935). 

s Murakawa, K, Z. Phys., 118, 234 (1930). 


Points from Foregoing Letters 


Human beings can be divided mto two groups 
ocording as they experience a bitter taste or not 
with dilute solutions of ..phenylthiocarbamide, and 
‘he proportion of ‘non-tasters’ to ‘tastera’ is regularly 
5-30 per cent. Tests by R. A. Fisher, E. B. Ford, 
nd J. Huxley on manlike apes in zoological collec- 
ions show that some of them cannot taste phenyl- 
hiocarbamide. The proportion of non-tasters in the 
ihimpanree agrees with that in man. It appears 
hat in the ancestries both of man and of the apes 

balance of selective forces must have maintained 
he gene ratio at a nearly constant value. 


8. Ochoa, R. A. Peters and L. A. Stocken find that 
cotyiphosphate is not oxidized by brain enzyme 
sreperations and does not transfer its phosphate to 
Menylic acid in muscle extractes, They conclude 
hat the compound is not an intermediate in the 
‘xidation of pyruvic acid by brain. 

E. Ciaranfi finds that the esters of fatty acids 
mcrease the o consumption of normal tissue 
lices much more than the fatty acids themselves ; 
nly the fatty acid component of the esters is 
onsumed. Neoplastic tissues do not oxidize 
he free fatty acids but actively oxidize their 
sters. s 

A. E. Braunstein and S. M. Bychkov colam that 
hey have obtained a cell-free enzymatic system 
‘ble to deaminize Lalanine at a fairly high rate 
mder aerobic conditions and with pyocyanine as 
utoxidizable hydrogen carrier. 

Using an inulin method, the volume of the inter- 
paces in the excised sartorius of the frog is shown 
sy E. J. Conway e al. to be 9 ml./100 gm. muscle, 


whereas the chloride represents 14 per cent of the 
external concentration. This, supported by other 
facta, indicates the presence of chloride within the 
fibres. Evidence is given for the localization of 
sodium within the sarcoplasm and the existence of 
& second membrane, presumably that of the 
myofibril which can, under certain conditions, 
show permeabilities differing from those of the 
sarcolemma, 


V. B. Wigglesworth has induced moulting in 
decapitated nymphs of Rhodnius by implantation 
of the brain removed from other nymphs during 
the ‘aritical period’. Implantation of the corpus 
allatum and sympathetic ganglion gave negative 
resulta. 

When a small quantity of coarsely sifted whole- 
wheat flour in a beaker is seeded with eggs of the 
flour beetle and conditions favourable to develop- 
ment are mamtained, J. Stanley finds that the 
surface of the flour gradually assumes a distinctive 
form. effect appears to be due to radial move- 
ment of the flour. 


By the introduction of certain relativistic con- 
vergency factors, G. Wataghin deduces the condition 
for the rules of the ordinary quantum theory to hold, 
and examines these conditions by an independent 
method. 

8. Tolansky criticizes the hyperfine structure 
measurements in the iodme spark spectrum published 
by Th. Schmidt. It is suggested that a quadrupole 
quadratic interaction formula might be converted 
into a cubic formula, as a result of configuration 
interaction. 
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RESEARCH ITEMS 


Finger Weaving in Canada 


Tam question whether the bnghtly coloured sash 
and garters of the Indians of Canada are of native 
origin and whether weaving, which they 
involve, is a pre-Columbian technique or an intro- 
duced feature which adapted itself to new surround- 
ings, is considered by Marius Barbeau in “The 
Assomption Sash” (National Museum of Canada: 
Bull., 98, Anthrop. Series, 24; 1989). The Aassomption 
and Achigan sashes are so called from their place of 
manufacture as @ home industry of the French 
Canadians for the fur traders of Montreal to barter 
with the Indians. They were also known as arrow 
sashes from their pattern, which includes a row of 
continuous arrow Paad; and although there were 
others known by appropriate names, the arrow sash 
Roman tis ae oe when the Hudson Bay 
Company nearly forty years ago began to import 4 
cheap manufactured sash from England, as it does 
still ; fee hee ee eee 
have bean made recently to revive it. 
directed to the character of the ah a acess 
in museums in America and Europe, and study of 
the technique of finger weaving an ite distributions 
has failed to produce evidence of ita practice in 
Europe, which would account for ita introduction 
into Canada in Colonial days. The Indians when 
they wore belta—and this seams to have been 
exceptional before 1800-—-were strongly under the 
influence of the French; but there is no evidence of 
finger weaving in France, or elsewhere in Europe, 
exoept only in Norway and possibly Lapland, where 
finger woven garters are made. It is possible that it 
was æ traditional handicraft in other 
countries and has been forgotten. The alternative 
would seem to be that it was, as demonstrated by 
Wiler and Amsden, a type of weaving widely 
diffused in prehistoric and historic America, which 
was adopted from the Indians and further elaborated 
by early French oolonista. 


Periodicity of Influenza 


Vanious attempts have been made to determine 
the periodicity of inftuenza epidemics. If this could 
be , it would be possible to foretell when an 
epidemio might be expected and to take some 
measure in advance for dealing with it. Brownlee in 
1919-28 accounted perfectly for the outbreaks from 
1890 to 1885 on the basis of a 33-week cycle, but 
this ‘one phase’ theory failed for the series of waves 
after 1895. Douglas Webster now clanns that by 
adopting a ‘two phase’ theory, the epidemic waves 
of influenza may be accounted for (Edinburgh Med. J., 
46, No. 9, 591). The standard period ia 88 weeks, 
with a -+ 8 weeks’ variation (phase 1), though miased 
periods often occur. Sixteen to seventeen weeks 
rei baad EE oes 1 major epidemic, a phase 
2 minor epidemic is y to ocour and to be repeated 
every 38 weeks or thereabouts; that is, a major or 
minor epidemic tends to oocur every 16 or 17 weeks 
with oocasional misses. On this basis, all the epidamios 
from 1918 to February of this year appear to be 
accounted for, and a major epidemic is due in 
February, 1941, with a phase 2 epidemic of some 
severity in February, 1940. 


The Panama Canal as a Fish Highway 


Has the opening of the Panama Canal enable 
fishes from the Atlantio Ocean to enter the Pacific 
or vice versa? There is the difficulty of negotiatin, 
the locks, and the greater difficulty for most o 
enduring a journey of forty mules through the freal 
water between the locks st the opposite ands of th 
Canal. Samuel F. Hildebrand to some extent answer 
the question in his account of the flahes which hav 
been found throughout the Canal and the inverte 
brates which inhabit the various locks ( ’ 
24,15; 1989). He finds that while the looks do no 
form serious barriers, the difference in salinity doe 
and that as a consequence the fishes which ocou 
beyond the sea-locks and are most likely to complet 
the journey. from ocean to ocean belong to specie 
which inhabit almost indiscriminately salt, brackis 
and fresh water. These include the gobie or guavina: 
several species of Centromorphids and Gerridm, 
few species of burros (Pomadasys) and the tarpor 
Indeed the n has been known to have traverse 
the Canal fram Atlantic to Pacific on at least fov 


‘occasions. The Jocks shelter a varied invertebrat 


fauna, which includes sponges, Hydrozoa, Aleyonari 
Mollusca, crabs and shri , and these may help to su 
tain the migrating fiahea during part of their journey 


Evolution of a Sun-fish 

Taa disk-like shape, excessive lateral flattenins 
and abbreviated body of a sun-fish are go unusur 
that special interest attaches to the elucidation « 
the stages by which such an oddity arose. Some yee» 
ago (19388), W. K. Gregory suggested a probabi 
evolution based upon skull characters ; now Henry ( 
Haven, convinced that other parts of the anatom 
may be traced in evolution as well as the skull, he 
arranged what approximates to an evolutionar 
series illustrating the development of the locomot 


apparatus (Bull. Amer. Mus. Nat. Hist., 76, 14% 
Sept. ers The series runs from a normal pero 
morph fish, the striped bass, to the acanthur® 


Hepatus, the trigger-fish Balistes, the poroupine-fis 
Diodon, and by way of a hypothetical intermedia: 
stage to the nipple-tailed sun- Masturus. A lar; 
plate illustrates very strikingly the modifications | 
musculature and fin-arrangement which lead to tl 
sun-fish, perhape the most remarkable change bei 
the loes of a tail fin and the formation of a new + 
pesudo-caudal fin by extension of the dorsal and ane 
which meet around the candal end of the vertebr 
column. It is surprising to learn that the characte 
of the alimentary tract indicate that sun-fishes a 
bottom-feeders, that the skin, skeleton and the lo 
of the air-bladder suggest that they live in de 
water, and that the form of the fms with the 
powerful muscles indicates an active existence. 
Trichinosis in Pigs 

Am extensive survey of pigs in eastern Canada h 
been carried out in 1987 and 1938 with the view 
determining the incidence of Trichinella spiralis. * 
samples were selected at random and no select 
was made, except that samples were examined on 


from hogs of which the district of origin was knov 
(Canadian J. Research, 17, Bect. D., 151, 198f 
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. W. M. Cameron finds that of 2,000 hogs examined, 
15, or 0:75 per œmt, were infected. In the 
States during the same yeara the Bureau of 
aimal Industry reports in 1987 an infection of 3-4 
r cent where the hogs were fed on garbage and 
ep alias where they were not fed on garbage, 
# corresponding figures for 1938 being 10:0 per 
mt and 1-0 per cent. In Canada the feeding of hogs 
yon uncooked garbage is prohibited, and Oameron’s 
sures agree ee, with the corresponding statistics 

cea the United tates. There seams little doubt, 
<erefore, thas the majority of pigs infected with 
ichinosis in North America owe their infection to 
upon raw garbage. Where garbage has been 
before bemg served to the pigs, the incidence 


“the falla to a level similar to that associated 
kth food. 
‘ultiple Allelomorphism in Cotton 


R. A. Snow (J. Genetics, 38, 220-276; 1938) has 
vestigated further the multiple allelomorph series 
rverning leaf-ehape in cotton, which now includes 
wo further members, one from Gossypium anomakem 
ad a stram of G. arborewn. The author shows that 
6 two pairing ta which influenced leaf- 
ape (lobe- width and fength) are controled inde- 
mdently by the Par ier regard to lacination, the 
der of genes is Saad ed —t, and in regard to 
be-width I/— La and L—L* andl. It is suggested that 
e gene is compound with two gene centres oon- 
olling lacination and lobe width respectively. 
oth feld and mutant allelomorphs exhibit a atmilar 
gree of ial dominance, a situation which is 
ought to be different from the previoualy accepted 
mminance relationships. Theories relating to the 
ature of gene action and dominance are discussed, 
ad a theory is put forward that dominance is a 
nction of the interaction of allelamorphs, 

xn the posmble expression of the icular 
wracter, and also upon other genes working to the 
me effect. 


igin of the Duke Cherries 
It has* been that the Duke cherries 
#=32) are hybrids of the diploid sweet cherry 
n= 16) and the sour cherry (¢n—=32). Again some 
te ee ee ee 
. K. Hruby (J. Genetios, 
1939) has investigated the problem by 
alysing the meiosis of the Duke cherrios and of 
reg fe da i it Nae In 
aoe of as in the sour cherry, a high pro- 
rtion of quadrivalents are found in the Duke 
erries and 100 per cent trivalenta are found in 
e third of the meiotic cells of the triploid hybrid. 
ais provides strong evidence that the Duke cherries 
e auto-tetraploids of the sweet cherry. 


, 125-182 ; 


cuctures of Diacetone Dulcitols 
Pizrarello and Freudenberg in 1930 te 
‘uctures for the two diacetone dulsitols (origmall 
soribed by Fischer in 1915) in which Pe Gee 
oresented as enantiomorphous, the «-compound 
hae 5, 6-diacetone dulcitol and the 8 
8, 4-diacetone dulaitol. The absence af optical 
and the ready separation of the two oom- 
2 
yperties, are strongly against the structures 
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proposed by Pizzarello and F , and R. M. 
Hann, W. D. Maclay and O. 8. Hudson (J. Amer. 
Chom. Soo., 61. 2482; 19030) have now sbown that 
the two compounds are structural isomers. The 
B-diacetone duloitol is 2, 3, 4, 5-diacetone dulatol, a 
meso-form. The a-diacetons duilcitol is 2, 3, 5, 6 
diacetone-D, L-galactitol, a racemic form. A cyclic 
acetal shift was shown to be the cause of the unusual 
changes noticed by Fischer and Bergmann in the 
acylation of a-diacetone dulcitol, which corresponds 
with the of 2, 8, 5, 6-diacetone-D, L-galactitol 
to 1: 8 dibenroyl.2 8, 4, Sdiacetone dulcitol. 


Palladium-Detuterium Equilibrium 
I= continustion of the measurements of the 
isotherms for the absorption of h by bet 
ladium made by Gillespie and Galstaun (1936), the 
corresponding system with deuterium has been 
measured by L. J. Gillespie and W. R. Downs (J. 
Amer. Cham. Soo., 81, 2496; 1989). The results with 
hydrogen were and & series of isotherms 
for deuterium and palladium black was obtained 
from 200° to 800°, including a oritical point at 276°, 
$5 atm. pressure and 0:25 atom D per atom Pd. A 
reluctance in forming the second solid phase was 
overcoms by pretreatment with hydrogen. For a 
temperature and pressure the absorption of 
Seen de der cee a 
lines appear in the deuterium isotherms at pressures 
2-3-2-5 times the preasures of the corresponding 
hydrogen horizontals. The locus of compositions of 
coexistent solid solutions in the phase diagram ia 
smooth and continuous without rising steeply at any 
simple atomic ratio; hence it is concluded that no 
palladium deutarides exist in the region above 200°. 
As the composition of the second. solid phase is 
practioally Pd,D at 200° (like the hydrogen system), 
further work at lower might show the 


ee A ee U O ney 
Soo., A, 172, 385; 1989) have investigated thd tran 
sition of compacted mow (fir) into 
glacier ioe, and the mechanism of glacier flow. 
The e ta were conducted on the Great Aletach 
Glacier and formed part of the work of the 
Jungfraujoch Research Party of 1938. Samples 
of the glacier were taken and the size, shape 
and orientation of the determined by the 
methods of optical ography. It was found 
that during the transition of firn into glacier ice the 


crystals grow largely by the refreezing of melt water 
the 


of the tem gradient present during refreexing 
or sublimation. In the course of 6-8 years, the crystals 
assume random orientation, and it appears that in the 
firr region there is no laminar flow, and that the 
motion of the glacier is due to hazard motion of 
small crystalline units. This was by observing 
rows of indicating pins in pits and crevasses. In the 
ioe region lower down the glacier both laminar and 
non-laminar flow occur. The again become 

oriented with axes normal to the direction of 
ow, and the size of the crystals increases. The 
phenomenon is compared to the rolling of a metal 
sheet-——it involves the growth of crystals in certain 
favoured orientations and their deformation by gliding. 
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WORK OF THE ARCHAOLOGICAL SURVEY 
OF INDIA* 


IR LEONARD WOOLLEY’S report on the 
archmological survey of India is & compre- 
hensive document covering in some detail the 
large number of problems which presented them- 
selves to ita author during his three months’ stay 
in the country, and is characterized by a frankness 
of statement and freedom of criticism unusual 
in an official publication. It is, however, clear that 
with issues vital for the future of archmological 
studies and of interest not to India alone but also 
to the whole body of scholarship concerned with the 
scientific investigation of past civilizations, the situs- 
tion neceasitated plain speaking. As Sir Leonard 
pointa out, moneys from a reduced allocation from 
public funds were being wasted by misdirection, 
evidence was being destroyed through ignorance, 
incompetence or lack of training, and at the same 
time not only wag no attempt being made to remedy 
lack of knowledge of India’s cultural history or fill 
in the gaps in the archwological record, but also the 
very existence of these defecta was barely realized. 

The original terms of reference upon which Sir 
Leonard was invited to report by the India Office in 
March 1988 covered the most promising sites or areas 
for excavation; the best methods for the speedy 
and fruitful development of exploration activities in 

being had not only to Government 
but also to non-official agencies, such as universities, 
learned societies, etc. ; the best method of trainmg or 
selecting officers for exploration work; and finally, 
any general points bearng on the field of exploration 
and excavation not covered in the preceding. 

This formulation of the problem of archmological 
exploration in India obviously leaves something to 
be desired; and Sir Leonard was unlikely to over- 
look ifs defects as the charter of any commission he 
could undertake. He had m mind, of course, the 
report of the Museums Association on the museums 
of India. He pointed out to the India Office that 
matters coming under the head of ‘‘general points” 
might well be of crucial importance, such as the 
character of the museums available for the custody of 
antiquities, fmance, the capacities of the staff, and 
the like. He was assured that the more complete 
the report, the more it would be welcomed. 

Sir nard began his study of the situation with 
some knowledge of the conditions which placed 
difficulties m the way of “fruitful development of 
exploration activities’. - On further examination, 
however, he found that his impression, gathered from 
the printed reports, that the unfavourable cam- 

n of the work of the D ent with that 
pnor to the departure of Sir John Marshal] m 1931 
was due to financial stringency was entirely erroneous. 
After his inspection, he was forced to the conclusion 
“that the lack of money is not the principal reason 
for the setback in the progreas of archmology in Indis 

. an increase in the grant unaccompanied by 
other would actually do more harm than 
good, for the truth is the Depariment is altogether 

* A Report on the Work of the Arabsol ] Burvey of India. 


Air Leonard Woolley. Pp.u+47. (fnmla: rtment of Educa- 
ale Health and es, nd) 


lacking in men trained for the work they have to dc 
Everywhere plenty of enthusiasm, intelligence an 
learning were encountered ; but experience and trair 
ing were lacking and for this the members of th 
staff were not to blame.” 

In regard to the staff, it is further pointed ov 
that owing to the lack of differentiation and specia 
ization, each member is expected to be & supe» 
man: he is expected to be proficient in the work < 
conservation and excavation, may at any tame E 
put in charge of a museum, and is in addition saddle 
with a maæ of clerical work for which he has m 
special qualifications. Not only is differentiation + 
function eesential, but also the training and tuitio 
required cannot be obtained within the departmer 
as at present constituted. For this and other reasor 
Sir Leonard recommends the appointment of 
temporary adviser on archsology, who could de 
with all the points at issue. 

Sir Leonard then proceeds to expand this gener» 
ariticiam and to put forward his recammendatior 
in several chapters of his report, each dealing with som 


. specific aspect of the situation—asites for excavation 


excavation by non-Government bodies, the selectio 
and training of officers, the work of an archmwologic» 
department, excavation museums, general, ap 
finance and personnel. 

Apart from criticiam of the work of the Depe 
ment, the brief survey here given of the present sta 
of archswological knowledge of India’s past is ilum» 
inating. By 1931 the work at Taxila on the Bb 
mound, had thrown a little ight on the few centuries 
preceding the Christian era, and Sirkap had dor 
much for the Scytho-Partbian period. ‘he religio 
monuments of the Buddhist age between the secor 
and fifth centuries a.D. bad been well exemplified } 
the north-west, and stray monuments of the Maurye 
and Gupta pernod had been brought to ligh 
Mohenjo-daro and Harappa had illustrated richly or 
phase of a culture about which no one could agr 
whether it was or was not Indian; and between 
and Asoka, the next of which anything at all w) 
known, there was a gap of two thousand years 
blank ignorance. Of the cultural history of Ind 
not even the skeleton existed, and even for tho. 
periods which may be called historical the sequen: 
of cultural history was quite unknown. From coi» 
and scattered inscriptions there had been constructs 
a regnal sequence to serve as a framework of histor 
but that was all, and in any excavation it w. 
impossible, unleas coins or dated inscriptions we 
forthcoming, to fit to that framework such disocoveri 
as might be made. 

As further evidence of the little prospect of advanc 
ment of knowledge, reference 1s made to the absen 
of the surest basis for the establishment of a chron 
logical scheme of cultural history—-the study 
pottery. Exoept for the pottery of the Indus cultu» 
no information is available, and a pottery type cann 
be dated within a thousand years. In South Ind 
the position is even worse. Of the two, or possib 
three, phases of ‘prehistoric’ culture, not even t 
sequence or time relation has been ascertained, a» 


`“ 
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> the itive date of objecta of olay, iron and 


ER OE Beg 
ears. Of the minor of the historio period 


othing is known at all; between ic’ and 
istorio there is no correlation, and so far as cultural 
istory ia concerned, ‘prehistory’ may be said to 
ontinue to the sixteenth century A.D, 

After such a scathing indictment of wasted oppor- 
anity, almost gny recommendation would probably 
© acceptable; but Sir Leonard, while indicatmg 
vrhere and on what considerations operations in the 
eld might be extended, wisely counsels that in 
resent conditions increased iture on exocava- 
ton would be harmful rather than a benefit, until 


be work of the Department has been placed on a. 


ound basis. 

Exoept in so far as they are directed to ensure 
ibe increase of archmological knowledge in accordance 
rith scientific method, Sir Leonard Woolley’s recom- 
yvendations in detail are the concern of the admin- 
ttrative authorities of the Government of India, 
ather than of interest to archwologists at large. In 
iew of Bir Leonard's long experience and hia wide 
md profound knowledge of the problems of arch- 
gical exploration, it may be accepted that his 
,;00mmmendations are such as to secure that the 
cchmologicel staff shall be fully efficient to carry on 
roavationa on sites chosen for their anticipated 
oesibilities of advancing knowledge, in co-operation 
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with a museum service aleo working to that end, 
the service being equipped and organized in such & 
manner as to afford facilities for the training of 
future officers ; while the curtailment of unnecessary 
and wasteful activities, especially in misdirected con- 
servation, will avoid exoeasive increase in the Depart- 
ment’s budget. One recommendation to which heart- 
felt weloome will be given outside India is that for 
the appointment of two specially qualified officers to 
deal with the earlier prehistoric period, namely, the 
stone ages. 

Of wider general interest are the sections of the 
report which deal with excavation by bodies other 
than the Survey and by organizations from outside. 
Much: disappointment has been expressed in one 
quarter and another that enlargement of the provisions 
of the Antiquities Law has to attract non- 
official excavation. Sir Leonard rightly pomta out 
that the responsibility is to be laid on a law which, 
liberal as it is in form, allows no prescriptive right 
to the excavator of a share in the finds, but leaves 
this open as a matter of interpretation. This and 
other matters, including training in excavation for 
officials by reservation of the right of the Department 
to attach one of its officers to an expedition's 
personnel, are covered by amendments to the law 
here suggested. Provision for early publication is 
also made ; while the importance of early publication 
in accessible and suitable form at a reasonable price 
by the Survey iteelf is strongly urged. 


THE INFORMATIVE CONTENT OF EDUCATION 


HE second report of the Committee of the 

British Association appointed to consider the 
aps in the content of education to which Mr. H.-G. 
Wells directed attention in his presidential address to 
ection L (Education) at Nottingham was presented at 
he 1 undee . The first report revealed a 
eneral t that Mr. Wells’s suggestions were 
»0 wide ın scope and too advanced for the capacity 
£ the pupils concerned. There were, 
Afferences of opinion, and the present report shows 
a answer to inquiries by the committee the 
sults attained by school-teachers in the studies 
mmended by Mr. Wells. He, of course, when 
idreesing the Association, used grown-up language 
uteble for his audience but not for caldran of the 
ze of 7-11 years. It is clear now that much of the 
aformation he wished to see taught can be learnt 
ad might be acquired with advantage by young 


The resulta bere noted and tabulated by school- 
achers are very promising, in view of the ‘small 
ortion of time available for auch teaching, and it is 
ally important. We are not getting at present 
nything like the return we are entitled to 
om the vast sums spent yearly on education, and 
us criticiam applies particularly to science and such 
died subjects as geography, which reaches out on 
ae aide to history and on the other to scientific 
search. Though experts may differ as to the way 
slab sca stg oe ponents atl 
children should learn to understand 
ad twee maps, 20 that they oan find their own woy 
zout with confidence and help others, when ques- 
oned, by intelligent replies. 


Nature study, so far, has had but poor resulta, 
though a host of useful books are available. One 
thing is evident: young children must, whenever it 
is possible, have the actual objects used before them. 
The plot of ground designed by one school for study 
is an excellent idea. Here “the course is recreative 
rather than formal, but at the same time special 
gtudies are made where is insisted on”. 

comment shows the survival of the view that edu- 
cation must be carefully dissociated from amusement. 
Biology for the young is not easy, and is perhaps best 
taken in connexion with hygiene. Many 
friends of education have been convinced that 
too much is attempted in the curriculum of to-day. 
Thus the ‘‘Civics Course” of one achool reminds us 
that in Ruasia this subject with a pronounced tinge 
“of ‘red’ was forced on schoolmasters, who repudiated it 
and went back to teaching on the old lines. Here at 
soe in Mr. Wells’s requirements, we are concerned 
ical knowledge promoting good health and 
pleasure and utility of good observation for all 
childrens The juvenile standard of intelligence in this 
way in children in Great Britain is not equal to that 
shown by foreign children. Knowledge of other lands 
and ways of life is rightly emphasized. The sort of 
patriotism which declares thai your own country 18 
the only one which is right is out of date. 

Poors juvenile sections of free libraries should be a 

genes more useful, as implying effort, than 
BBO. In general, the schemes of work printed 
are excellant, but a pertinent question asked is: How 
can the teacher find time or opportunity to keep 
with all this, especially when he is confronted 
with the very wide method of stimulus known as 
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oyclopsdia work’ practised in a London junior 
KA ? The observations on the junior schools note 
many omissions in science. Even if we agree that some 
of Mr. Wells’s ideas are beyond young folks, some of 
the simpler work is disappointing; in el 
physiology, for example, questions about seeds and 
animals. The senior achools do not supply many 
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records, but those given are elaborate enough to 
suggest the need for real refresher courses for teachers. 
Interest in science of some sort may be regarded as 
universal. Unfortunately it is not, and where 
teachers lack interest they are not likely to provide 
the stimulus which leads to permanent keenness ip 
their pupils. 


EDUCATION AND INDUSTRY 


HE discussion on education as a gi aes for 
industry which followed Dr. A. P. M. Fleming’s 
herrea address on education for i to 
on L (Educational Science) of the British 
Association, delivered on August 31, was T by 
a paper, read in his abeence, by Mr. W. 
Smith, director of education of Manobester, who 
streed the importance of a sound general education 
and the significance of Hadow reorganization. Our 
educatio neglect of the adolescent has led to 
wastage of human material. The wanton blow struck 
at the day continuation school clauses of the Fisher 
Act by the ‘Geddes Axe’ was probably the unkindest 
out our educational system has ever suffered; it has 
prevented local authorities from making a satisfactory 
job of the youth problem. 
the organization of technical education, 
Mr. Lester Smith referred to the value of regional 
co-operation and the neceasity for a constant revision 
of the subject-matter of technical education to meet 
the needs of a competitive and scientific age. Although 
the Trades Union Congress adopted a cautious 
attitude to some modest suggestions in the Spens 
report for the infusion of technical teaching into the 
later stages of the secondary school curriculum, there 
are signs of a change in outlook. Employers are 
more disposed to see value in general education, and 
teachers are appreciating more fully the additional 
interest which an occupational bias can give to the 
last stage of school life. There is no strong evidence, 
however, in the graduate work in universities 
of a desire to asist Industry to grapple with new 
problems. seep edd a arr aah 
side-line, and industry and commerce will continue to 
rely mainly for ita personnel, both leaders and rank 
and file, upon the lees academic institutions and schools 
administered by local authorities. Finally, Mr. Lester 
Smith referred to the importance of facilities for 
training technical teachers and providing for the 
adequate dissemination of knowledge of new pro- 
ceases or of the achievements of research. 

Sir Richard Gregory described opportunities open 
to apprentices at Portamouth d while Dr. K. 
Fisher, headmaster of Oundle School, referring to the 
criticiam of public schools that they give their pupils 
no chance of contact with the rest of the youth of the 
country, suggested that compu'sory national service 
may remove that disability. Public schoolboys and 
other youths may thus become conscious of & common 
bond. Moreover, employers are increasingly anxious 
to find public schoolboys to enter their service. 

The allied discussion on education in industry, 
which followed on September 1, was opened by 
Mr. J. D. Langmuir, who emphasized the responsibility 
and obligation of all who employ young workers to 


gee that they have adequate practical and technica 
training to suit their abilities. The narrow specific 
workshop or office training should be provided by the 
employer, but the responsibility for technical 

should be shared with those responsible for education 
There is little or no organized and systematic work 
shop training in Scotland, and the position of technica 
education is equally unsatisfactory. There has beer 
no co-operation between education and industry, anc 
real progreas in technical education is impossible ir 
ita absence and until employers take more interest ir 
both day-school and technical education. 

After criticizing both Scottish day-school an 
technicel education, Mr. uir advocated ¢ 
bolder policy of grading, which would give the pupi 
free choice of a course suitable for his occupations 
desires. A boy with an occupational objective is mor 
likely to remain to obtain the certificate which wouk 
facilitate entrance to his chosen career. Educatior 
should be leas bookish; attempts to convert secon 
dary schools into miniature universities resisted 
a ilar the idea of the junior technical school, he 
noir for closer co-operation with industry on thi 

es of the Edinburgh continuation class scheme 
He stressed the obligations of amployers for technica 
education of young workers and the limitations o' 
works schools, and he also discussed the ibilitier 
of introducing day continuation classes. fore thu 
is possible, he said, leaders of industry and commer 
must recognize the importance of such education. Ir 
technical education we are far behind Belgium 
Denmark and Germany, and the provision of a well 
thought-out scheme of technical education for the 
rank and file of our workshope and commercial house: 
is long overdue. 

A written communication by Mr. G. L. Darbyshire 
of the London Midland and Soottish Railway, whioh 
was read by Dr. Fleming, described the methods o 
recruitment and quadifications for engage. 
ment by that y, a8 as the traininy 

ts, both internal and external. In addi 
tion to classes for instruction in such special branche 
as block signalling, locomotive working, permanen 
way maintenance, etc., and lectures on speci 
problems arranged internally, the staff are encourage 
to proceed in further education. Films as well a 
departmental publications are used freely for instruc 
tional purposes. 

Discussing time education outside the worke 
Principal J. Cameron Smail, of the Heriot Wat 
College, Edinburgh, referred to the strain on indivi 
duals involved by part-time education in evenin, 
classes, although the results have justifled the methoc 
The outstanding resulta achieved with day classes i 
the dockyard scheme, however, have shown th 


a a ET 
to the mmportance of full contact between teachers in 
sar pee schools and current workshop and factory 


Gti eE aa Af tha eaiting irea berwern 

systematic instruction in schools on one hand and 

practioal experience on the other; and in regard to 

the second, the best methods of co-operation between. 
and educational institutaons. - 

Mr. 8. E. Goodall described the form of appren- 
ticeship developed. the Metropolitan-Vickers 
Electrical Co. Ltd., while the concludmg peper, by 
Prof. Willis Jackson, dealt with post-advanced 
education. During tbe past few years, provision for 
post-graduate practical training has been considerably 
extended, and on the electrical side of engineering 
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practically every firm of note has now introduced a 

scheme of post-graduate apprenticeship. In exoep- 

tional circumstances only are graduktes recruited 

sar did aici rg ee decd aenaaas It ia now 

widely recognized ER E ee ee 
o 


primary function university courses in applied 
science is not to provide them with ready-made 
ialista, but rather to develop the ability to think 
deri and adiad ta of those Edarien 
principles whiah underlie all the specialised branches 
of a particular applied science. 
ia ie ee 
pss ERAN a blag shal del” E t affords 
the acquisition of general engineering knowledge 
S information. ‘The ability to 
acquire information by such independent effort is one 
of the greatest assets which a man can possess, and. 
one which our educational institutions should seek to 
develop. In this connexion, the recent development 
in local areas of post-graduate courses of instruction— 
termed poet-advanced courses, since they also serve 
the needs of men who have proceeded through part- 
National Certificates 


‘and stressed the educational significance of the success 
and extension of such schemes. ` 


- 


“WORK OF THE FORESTRY COMMISSION 


N the nineteenth annual report of the Forestry 
Commission for the year ending September 30, 
1988 (London: H.M. Stationery Office, 19389), there 
are some interesting particulars on private forestry. 
Seven eighths of the woodlands in Great Britain, it 
is stated, are privately owned. 

Early in 1988 the Commissioners odmmenced a 
census of all privatéiwoods, a fleld staff of sixteen 
being employed on the work. This undertaking was 
being carried out by tramed men, Bap A 
area, type, age, condition, species, volume by 
and girth classes of each unit of woodland 
recorded. Bo far, 613,000 acres had been dealt with. 
Although the visits of Government officials on 
private estates are never greeted with unmired 
approval, yet it may be said for this piece of bureau- 
cratic work that the results aimed at justify the 


means Both in the national interests and 
in those of the ivate owner the information obtained 
will be mvaluable. Many owners of woodlands 


P 
lands which cannot in the nature of things bring in 
any return to the planter until they have reached a 
val i 


value of which is nil. From statements in this 
report and articles in the Press, it is evident that 
landowners have became alive to this problem and 


are endeavouring to come to an understanding upon 
a broad forest policy to be followed. That this isa 
NECOABALY step is demonstrable. For when 
all is said and done, as the Continent of Europe well 
shows, the policy of a State forest department is not 


in all particulars to the private owner; and 
is often quite mmpracticable for such. : 
The report has some in remarks to 


upon amenity, the New Forest, and national 
parks, all of which have already been noted in 
Naronu. 

The total addition to the woods of Great Britain 

relia the operations of the Oommiasion during 

a ee xi- 
ee ee thee, 
e e was e a ee a 
cent Soots and Corsican pine, 9 per cent European 
and Japanese larch, 1 per‘cent Douglas fir and 16 per 
cent broad-leaved species. 

The public, through the OComminsioners, owned 
125 foresta in England and Wales and 107 forests in 
Scotland. The total area afforested during the nine- 
teen years of the Commission amounts to 365,000 
acres. Some of the earlier planted areas are now 
having the first thinnings made in them. The total 
area, now controlled by the Forestry Commission in 
Great Britain amounts to 1,100,000 acres. , 

The year under record had some 
periods in it, 


damage were serious, being the worst year on 
record for the Commission except for 1929. The 
Oommmission attributes the damage done to railways 
and the general public. 
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SCIENCE NEWS A CENTURY AGO 


G. T. Vigne's Travels in Central Asia 

AT a meeting of the Asiatic Society on November 
2, 1839, the director, Prof. Horace Hayman Wilson 
(1786-1860), Introduced the traveller Godfrey Thomas 
Vigne (1801-68), who had recently returned home 
from India after a journey of seven years during 
which he had Great and 
Little Tibet, the Punjab, Kabul and other regions, 
some of which had never been visited by any 
European, or at least had never been fully described. 

After referring to the travels of the Jesuits, of Foster, 
Moorcroft, and Jacquemont, Prof. Wilson said, 
“the country north-east of Cashmere is te new 
ground, and the visit of Mr. Vigne to cannot 
ee His observations in 


sent ad Masia alae ae eb 
ledge of Take geography o that lofty region, and to 
that of the course o 


the Indus, from the frontiers of 
Ladakh to its issue upon the plains of India. It 
was to be regretted that Mr. Vigne had not been 
able to visit the district of Nobra and to trace the 
courso of the Shayuk, from its confluence with the 
Indus to ita source, but he had visited a good deal 
of the lower part of this northern branch, and had 
accurately traced the main body of the river on the 
west of Iskardo, to where it turns to the south, and 
breaks through tbe mountain barrier which opposes 
on that side. The hill States of Chambra, and others 
on this quarter, had also been visited for the first 
no and the knowledge thus obtamed bad enabled 
eee eevee y of the upper part of 

the Pun} 
Three weeks later, an November 25, Vigne gave 
an account of his journeyings to the Geographical 

Society. 


Duty of Steam Engines in Cornwall ~ 

Ix its issue of November 2, 1889, the Athenaum 
reviewed the “Historical Statement of Duty per- 
formed by the Steam Engines of Cornwall” compiled 
at the request of the British Association by Thomas 
Lean and Brother. 

In its remarks on the statement, the dithenanwn, 
after referring to the work in Cornwall of Savary, 
Newoomen, Smeaton and Watt, and of the improve- 
menta made, said: “Yet it is wonderful how slight 
is the effect which the e i ta of this remote 
county have produced on the practice of the other 

of the mechanical world, and especially of 
Great Britain. While the world teems with idle 
projecta of ridiculous ‘improvements’... and 
while every one of these finds ite devotee and dupe, 
it is truly wonderful, and most melancholy, that the 
simple, but very importent practical truths, provi- 
sions and maxims, so well known, and so ably 
practised, by the Cornish steam-engineers, have 
made their way so slow among their fellow country- 
men—truths, whereby power is obtained and 
economized, and fuel saved, to a greater extent, in 
every dsy’s practical experience, than had been 
imagined possible, even by the most wild and 
orant schemer. Yet these great resulta have been 
obtained by the Cornish engineers, not from any 
ararlar or intricate mechaniam—not from any 
patent or secret proceas—not from any great dis- 
covery or invention—but from the quiet and unpre- 
tending application of the best known and most 
oommon- “place truths to the common steam-engine.” 
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UNIVERSITY EVENTS 


Campnipas.—E. 8. Shire, of King’s College, has 
been appointed University lecturer in physios. 

B. G. Wilkinson, of Downing College, has been 
appointed to the Frank Smart Studentship of botany. 


Lagps.—The West Yorkshire Coal Owners’ Asso- 
fra EE A E e A E a 
the Miming Department of the a see en 
further period of seven years. 

Loxpox.—The title of reader in E in the 
University has been conferred on Dr. Fred Barrow, 
in respect of the post beld by him at Birkbeck College. 

SawryratD.—Dr. A. H. Lamberton has been 
appointed assistant lecturer in chemistry. 





APPOINTMENTS VACANT 


APPILIOATIONE aro invited for the following appointments 
before the dates mentioned : eae 


Masres (GRADUATE IN ERGINENRING Cunaets 
Behool and qecenteet Inatitote-—The a Geeta 
Shire Durham (November 3), 


PSYCHOLOGIST (RDUCATIOKAL AWD Mupicat) n the Child Guldanoe 
The Medion Buperintandent, Gberry 1 eat te teas 
e Goan or Knowle Hospital, Rybope, near 
Bwgan SUP LInvratanns (two) in the Royal Todian Ka 

Whitehall, 8.W.1 


(quoting . Reorutment) (November 14). 

TEMPORARY Y FoRxcasrmas, GRADE II Glin) fn the Meteorological 
2mo The Under of State, 5.2.5, , Department 
Q.A., anA Adastra) Kingsway, Of 

Y MerronoLlodical AMSIFTANTR in the Meteoro- 
logical OM o0—The Under- of State, 8.2.5. A 
, Alr ’ Kingsway, WW .0.2 
REPORTS AND OTHER 
PUBLICATIONS 
(net included in the monthly Books Supplement) 
Great Britain and Ireland 
the Royal Soasty of Besakon 1938-1090. 
YoL 80, el a cr tieparae metas Bystem of Linear 
pela. yan ve Moen anc Grant ype, By 
» Wiens and Norgate, Lid.) 1s. Od. (eid 
t of and ie tho 


Industrial Research Methods 
of Torto era in. Doauway. Leaflet No, 10: Ohlorma. Fp. 
: AOL m A 


+7. Ss = spel 
Hostoris ha rages eg DN y Prof. John Pea e 
80+7 plates. (8t Andrews: W.O. H int son be [9 


Hannah Dery Research Institute. Annual Beport for the Year 
ending Sist Maroh 1839. Pp. 2. (Kirkhll: Hannah Research. 
Tostatute.) [1110 


Other Countries 
The Bockeftier Foundation: International Health Divison. 
Annual Report, 19888. Pp. tr+238. (Now York: Tho Roakefalle: 
Foundation.) [410 
South Australi, : Department of Mmes. oN as tore plate 
Half-Yoar ended 31st December 1038. (No. 60.) . 107+4 plates, 
(Adelaide: Government Printer.) [910 

Department of Mines and and Gaol 
of Mines, Investigations in 


Canada : Heacuroes : Mines 
Burau Ore 
lurgy and Research Laboratories 
(Mo. } Pp. 8+148. (Ottawa: 
of 


King’s .) SQomnts. [1010 

Department Annual Bulletin af Divisional 

Reports, 1088, . Iv+106. (Buva: Government Prnter. 

Qe td. {101 
The 


Future of Medicine. By Nath Obaran Roy. Pp. tv+18 
(Calontta s The Author, 7 Loudon Road.) (li 


on Foret A Baa 

ar he eE By J. P. Mead. Hi . (Kuala 

t Press.) T do ; Be. = [1110 

Forest Reoords (New Series.) U YoL Ko. 1° 

The Formation of Growth in 1 per 

olds), (b) Outeh rg et eeteaku), (6 

ambolana), (d) Laurel (Terence z9 (Shores robusta), 
f) Semul maladbericm), (g) 

Ahmad Chowdhury. Pp. v+40-+85 plates. of 

bileations.) 22 rupees: 3 Og 1116 
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SCIENCE MEETINGS IN WAR-TIME 


AR conditions, though they may make un- 
precedented demands on our scientific know- 
dge and technical skill, throw us, in some of their 
specta, back to simpler ways of living and to the 
se of more primitive appliances. The horse has 
ome into his own again; venerable carriages, 
earers of long-forgotten names—who, in this 
ventieth century generation, can readily dis- 
inguish between barouche, victoria, cabriolet and 
‘hisky !—appear in provincial streets and country 
yads, astonishing all but the oldest inhabitants ; 
ad we find new merits in the performances of 
luly-shaded) hurricane lampe and wax candles. 
« railway journey, prolonged after sunset, adds a 
ew terror to life for those of us who are not 
ontent to sit and think. We look back with some- 
hing of envy to those spacious days when our 
randparents travelled luxuriously and read in 
omfort by the light of some candle-bearing con- 
«aption which could be hooked to the back of a 
ailway-oarriage seat. Meetings, even in neutral 
nd reception areas, are not to be attended without 
ue consideration of the perils associated with a 
ourney through ‘blacked-out’ streets. 
Nevertheless, it is a matter of no amall impor- 
ance that our scientific societies, restricted and 
e-orlentated as some of their activities necessarily 
aust be, should carry on their work to the fullest 
xtent possible under these new conditions of life. 
i hasty and ill-considered cutting-down of work 
ringe many evils in ite train. Fellows tend to 
orget the existence of the aociety, and its member- 
hip roll falls off in consequence , the economic 
ife of certain sections of the community suffers 
unnecessary and undeserved hardships ; the world 
t large fails to realize that a scientific society can 
lay as weighty a part in war as in peace. It was 
«ever more important than it is now to conserve 


and to extend our mental resources ; to meet and 
to exchange ideas; to cultivate a sane and 
objective outlook on the problems of a world 
poised insecurely on the brink of chaos. 

Travel is difficult ; so it was two centuries ago, 
and provincial towns formed, each for itself, 
societies for the advancement of learning. Members 
are scattered ; and does not this very fact ensure 
the presence, in most of our large towns to-day, of 
men and women sufficiently interested in their 
different branches of knowledge to weloome an 
opportunity to exchange views and to seize an 
hour for the friendly discussion of intellectual 
problems? Cinemas may be filled to-day—and 
it is all to the good that they should be—-even in 
evacuation areas; there is little room to doubt 
that, if the opportunity be given them, scores of 
scientific workers would weloome the chénce to 
discuss the ever-changing problems of their 
sciences, and to find, now and again,- a period of 
their day which would be free from the problems 
of war. i 

The past has ita lessons for the present ; material 
conditions for trevel and for social intercourse were 
more difficult in 1770 than they are now, and we 
find in consequence that the greater cities of Britain 
tended each to cultivate a social life of ita own, a 
social life that was dominated, in many instances, 
by the bearers of names now honoured in our 
country’s history. The intellectual standard of 
our university towns in that age has not passed 
uncriticized. Gibbon has told us of Oxford ; 
Byron, at a slightly later period, had some unkind 
things to aay of the Cambridge fellows : 


“Where on Cam’s sedgy banks supine they lie, 
Unknown, unhonoured live, unwept-for die: 
Vain as their honours, heavy as their ale, 
Sad as their wit, and tedious as their tale ’’; 
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But these are partisan views, and an impartial 
observer will find that the contributions of the 
university towns of that age to the advancement 
‘of learning and to the aritical discussion of those 
advanoes were by no means unsubstantial’ Other 
towns, as we have noted, made their contribution 
mainly through one or two families of dominating 
interests. The Taylors and Martineaus made such 
a group at Norwich; the Rosooes at Liverpool ; 
and at Birmmgham above all, Boulton, Watt, 
Small, Erasmus Darwin, Priestley and Wedgwood 
formed a group whose contributions to knowledge 
were a considerable factor in the development of 
eighteenth century science. 

This group had, as early as the 1760’s, formed 
the excellent habit of dining at each other’s houses 
monthly “to exchange views relating to literature, 
art and science; each contributing his quota of 
entertainment and instruction”. For the oon- 
venience of the members the meeting nights were 
fixed for evenings as near to that of the full moon 
as possible. Art had not then provided an effective 
means for lightening the darkness of the streets 
and lanes ; why not make use of ug illumination 
provided by Nature ? 

Kanopi cious papio ton eats 
fortunes of the Lunar Society as it was happily 
named—it is sufficient to say that many dis- 
coveries of the first importance were discussed at 
ita meetings before they were communicated in 
regular fashion to the Royal and to other societios ; 


NATURAL AND POLITICAL PHILOSOPHIES 


Science and Politics in the Ancient World 
By Prof. Benjamih Farrington. Pp. 244. (London : 
George Allen and Unwin, Ltd., 1939.) 108. 6d. 


net. 


| Plato’s City-State, the ruler or lawgivers were 

held to be justified in inventing or approving 
useful or pious lies if the best minds were con- 
vinoed that the community was incapable of under- 
standing the truth. The State had to decide what 
was good for the people to know and accept, 
whether relating to governmental legislation or 
religious beliefs. The right appreciation of truth 
was regarded as the prerogative of a select few 
and, as popular intelligence was not prepared for 
enlightenment, it was inexpedient to teach the 
masses anything which would disturb either their 
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that the “learned Lunatics’, as Erasmus Darwir 
styled his fellow-members, helped to finance muck 
of Priestley’s work; and that even when th 
Society, by death and dispersal, had lost most o 
ita members and was moribund, Leonard Horne 
could say of it, in 1800, that ‘the remnant of th 
Lunar Society and the fresh remembrance it 
others of the remarkable men whe composed it 
are very interesting. The impression which the 
made is not yet worn out, but shows itself, to th 
second and third generation, in a spirit of scientifi 
curiosity and free inquiry which even yet make 
some stand against the combined forces o 
Methodiam, Toryiam and love of gain.” 

The spirit of free inquiry has to-day to encounte 
forces other than those which excited the conoce 
of Horner, and the learned societies of 
democratic countriee—indeed, of all countries 
may even to-day learn something from the 
and unselfishness which informed the work of th 
Lunar Society. In one small matter they migh 
very well profit by the return to some of th 
conditions of life as it was lived in the days a 
Erasmus Darwin, and hold meetings on nights nes 
the date of the full moon. If secretaries of th 
learned societies of London were to consult the 
almanace and maps of Britain, they would surel 
find times and places favourable for the holdin 
of informal meetings suited to present-day neede 
as the Linnean Society is already doing (see pag 
778) ; and the Lunar Society would enter on a nev 
lease of life. 






























social complacency or superstitions. Socrates him 
self, to whom many of the political principle 
represented in Plato’s ‘‘Republio” can be ascribed 
was condemned to die because he would not cease 
to “corrupt the young” by his teaching; and 
Galileo might have saved himself from imprison 
ment by ceasing to disturb the traditional teaching 
of the Church as to the stability of the earth i 
the centre of the universe. 

It is with repercussions of this kind in the 
ancient worlds of Greece and Rome that Pro 
Farrington is concerned in his critical survey o 
philosophies of science in relation to politica 
action from the period of Thales and Anaximande 
in the sixth oentury B.O., through Empedocles 
Leucippus and Democritus, creators of theories o 
atomism, which, with Hippocratic medicine, are 
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the two great achievements of pre-Socratic science, 
30 Plato, Epicurus, Lucretius and some theological 
dhilosophers of the Christian era. with 
sppreciative references to the-brilliant work of the 
arly philosophers of the Ionian school, who may 
5e said to have founded physical science, Prof. 
Farrington traces the decline of the spirit of inquiry 
‘nto the nature of things and attributes it largely 
“0 the influence of Platonism. They made few 
vctual experiments, but they understood the 
lifference between theory based upon observations 
of natural phenomena and metaphysical specula- 
ions. Had their spirit not been suppressed because 
t was not believed to be expedient to politics or 
eligion that the people should partake of the new 
mnowledge, there is no doubt that, withm the 
{mite of observation available, experimental 
mhilosophy would have made great advances in 
he ancient world. 
The view of the Governments and leaders of 
Bhonught in the clase-divided societies of classical 
ntiquity was that the mass of the people should 
e guided only with knowledge which was con- 
nidered to be “wholesome” for the good of the 
‘tate, and that it was therefore permissible to 
aaintain control through the use of the “Golden 
io”. There are many to-day who see in modern 
cience nothing but a disturbing influence which 
Hhreatens the destruction of all that is worth 
reserving in civilized life, and regret that ite 
rogreas has not been strictly impeded. The pur- 
ose of suppression of ideas in the ancient world 
ras to secure the stability of a slave State; and 
he social problems raised by the mcrease of power 
‘y machines and in weapons of war had not arisen. 
Vhatever the consequences, Prof. Farrington 
aaintains that, with the actual progress of 
nowledge, modern society is unworkable with- 
ut a wide understanding of the resulta. He 
emarks ` 


‘These considerations reveal to us the further 
act that there is a connection between the ohar- 
cter of science and ita dissemination. In this 
aatter our democracies are at the cross-roads. 
ither our science must transform itself by the 
sx00gnition that the history of its development is 
«intelligible without an understanding of ita 
saal] origin, that men cannot be adequately 
-ined in applied science without instruction in 
s social functions; and that the obstacles to 
ae progrees of science can be external to it, in 
20 sense that they rise out of the structure of 
ciety as well as out of theoretical errors ; either 
bis transformation must take place or science 
rust retreat. The future of science is now plainly 

political question. Either we must base our 
{vilization more thoroughly on scientific founds- 
ons, or we must destroy science itself. Both 
<cocesses are taking place in the world to-day.” 


~~ 
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Nearly one half of Prof. Farrington’s book is 
devoted to the social and political, as well as the 
scientific, implications of the works of the two 
great classical writers, Epiourus and Lucretius, 
who carried on the traditions of Ionian natural 
philosophy, and helped to free the minds of men 
from the fetters of superstition. In his support 
of the Ionian tradition, and his advocacy of 
popular enlightenment, Epicurus was fundament- 
ally opposed to the philosophy of Plato He 
identified philosophy with a knowledge of Nature, 
and laid emphasis on sense evidence as the criterion 
of truth. It was Epicurus who endowed the atom 
with an clement of spontaneity of movement, or 
“swerve”, and he connected this with the idea of 
the freedom of will in man. He did not invent the 
theory of atomisam, with the precise development 
of which the name of Democritus, who lived a 
century earlier, is now rightly associated, but to 
him must be ascribed the introduction of the 
element of intrinsic movement, as, for example. 
in the jump of an electron from one orbit to 
another, which modern atomic theory has to take 
into account. 

The opposition to Epicurus and his disciples did 
not arise from these scientific aspects of atomism, 
but from teaching which would deprive religion 
of ita value as an instrument of political domina- 
tion. To the Epiourean, the history of man and 
civilization was part of the natural history of the 
universe; and it was the specific originality of 
Epicurus to have defended freedom of the will in 
man esa product of evolution. Lucretius presented 
this philosophy with passionate intensity in his 
“De Rerum Natura’. His poem was a protest 
against the use of superstitious beliefs for political 
authority and a plea for the rational study of 
natural events and phenomena. It represented 
“the last great ory of Greek science, expressing 
not only ita devotion to truth but ita devotion to 
humanity’; and because it was as contrary to the 
political system of the rulera of Rome as it was 
unacceptable to the oligarchies of earlier Greece, 
the Epicurean philosophers were expelled by the 
Roman Senate in the year 173 B.o. With the birth 
of Christianity, another element for the regenera- 
tion of ancient society came into existence, but 
physical science had no place in it, and suppression 
of all knowledge of Nature except that derived 
from the Hebrew Scriptures prevailed for a thou- 
sand years. 

Prof. Farrington’s scholarly and original survey 
of the reactions between natural scienoe, religious 
beliefs and political power is of particular interest 
at the present time when civilization is in the 
melting-pot, with these three elements-as the main 
constituenta of a compound which, whatever its 
nature, will have a determining influence upon 
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human evolution for many generations. The social 
relationships which he submits to critical analysis 
are those of City-States, but the crucible into 
which they have now been thrown is that of the 
world, and all who believe in truth and righteous- 
neas as standards of value should contribute what- 
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ever is within their power to make the fiery proces 
through which we are now passing a means o 
constructing a world organization of society worth, 
of the intelligence of twentieth century civiliza 
tion. 

R. A. GREGORY. 


ANIMAL PHYSIOLOGY 


An Introduction to Animal Physiology 

By W. B. Yapp. Pp. xv +320 +4 plates. (Oxford : 
Clarendon Prees; London: Oxford University 
Prees, 1989.) 8s. 6d. net. 


TH quotation from “Through the Looking 
Glass” which precedes the text of this book 
gives the clue to its contents. 


“Come, tell me how you live,” I oried, 
“And what it is you do.” 


The author, assuming a knowledge of animal 


morphology and organic chemistry on the part of 


the reader, uses these as the basis for the more 
mechanistic side of comparative physiology, and 


this in its turn serves to explain the working of 


the animal body as a whole, ita reactions to the 
outaide world, the co-ordination of its vital pro- 
ceases, and its adjustments to the environment in 
so far as these can be considered from a mechanistic 
point of view. There are chapters on nutrition, 
excretion, respiration, effector systems and repro- 
duction, dealing with the working of isolated 
tissues and organs, and on co-ordination, behaviour 
and regulation, describing the reactions of the 
animal as an individual. Each chapter is sub- 
divided on the limes of the Dewey system, so that a 
subject can. be traced either from the index or 
from the table of contents. This is important, 
since one chapter may range over the whole 
animal kingdom and all parte of the animal body. 
Thus Chapter iv, the effector systems, contains an 
account of the working of cilia and flagella, 
peeudopodia, muscles, glands, electric organs, 
luminescent organs, nematocysts and chromato- 
phores. 

All who are concerned with zoological work will 
welcome the appearance of this book. ‘There is 
no doubt that it will satisfy a need, both in 
the schools where biology is taught and in the uni- 
versities. Ite subject-matter is sound and well 
chosen, and the author has made careful use of the 
_ current literature. It is a thoroughly competent 
piece of work. The criticiams which follow are 
mostly of a minor character and in no way mini- 
mize the value of the book as a whole. 


So much material has been incorporated into thx 
book that much of it might consist of lecture notes 
and it lacks the literary style that makes a bool 
readable. The first chapter suffers most from thi 
defect, but in later chapters there is considerabl 
improvement, as though the author had got int 
his stride. The subject-matter in the chapter o» 
nutrition is illogically arranged and sometime 
obscurely expreased. For example, the physica 
side of the process of digestion is neglected unt» 
the whole of the chemical reactions have bee» 
dealt with, and after the digestion of proteins 
fats and carbohydrates has been described, anc 
the digested matter has been absorbed throug) 
the walls of the vill, the reader comes to a sectio» 
which begins, “In man and many other mammak 
the food in the mouth is masticated”’. Since thi 
physical breakdown of the food is preparatory t 
any chemical action, why should not this sectior 
(1.315) have preceded the other? Moreover, b) 
placing it first, the reader is reminded of the cours 
of the alimentary canal as a whole, and is bette 
prepared to understand the chemical sectiop 
where morphological sequence cannot be followed 

Some of the statements are misleading. “DL 
man about a litre of saliva is produced a day. I 
contains a protein called mucin, and its chief valu 
is to act as a lubricant”. There is no mention œ 
ptyalin in this section (1.31) although the enzyme 
of the stomach are recorded. Again, “One... .i 
called a male or a spermatozoon, and the other . . 
a female or an ovum” (p. 252). “The vertebrat 
kidney eliminates water, nitrogen and man 
other substances’. Such sentences require 
more accurate presentation of the facts. 

So much subject-matter has been utilized tha 
one heaitates to name omissions. But since moe 
university students dissect the nerves supplyin 
the taste buds of the teleost fish, the brief state 
ment on p 209 might be expanded, and -Herriak’ 
paper on the gustatory organs of fishes added t 
the list of references. The inferiority of the sens 
of smell in man (p. 211) is both phymologice 
and morphological, yet no use is made of tbh 
latter contribution, although sniffing in order t 
lift the odorous particles above the naso- an 
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maxillo-turbinals (innervated by the trigeminal 
nerve) to the pocket in which lie the ethmo- 
turbinals (innervated by the olfactory nerve) is an 
adaptation which explains the statement that the 
sense of smell in man is very poor compared with 
that in dogs and many other animals, Graham’s 
paper on the crystalline style (Proc. Zool. Soc., 
109, 1; 1939) probably appeared too late for inalu- 
sion, but why is Russell’s work on behaviour not 
mentioned t Also Parson’s “Biochemistry” is an 
almost indispensable companion volume. 

The book has been well produced by the Oxford 
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University Press and there are few misprints. 
Schafer’s name is wrongly spelt on both occasions 
when it is mentioned, inhalant should be replaced 
by ezhalant on p. 9, line 17, and Henle has no 
accent on the final e. There are four plates and 
forty text-figures, most of which are copied from 
other authors. Figs. 4 and 40 are poor and 
Inaccurate. 

On the whole, however, the book is an admirable 
effort in a hew and rapidly expanding field of 
biology. We hope the author will now produce a 
volume of practical exercises in animal physiology. 


RACE QUESTIONS IN EUROPE 


it) The Races of Europe 

By Prof. Carleton Stevens Coon. Pp. xvi+ 739 +- 
t6 plates. (New York: The Macmillan Company, 
1939.) 31s. 6d. net. 


(2) The Races of Central Europe 

A Footnote to History. By Dr. G. M. Morant. 
Wp. 164. (London: George Allen and Unwin, 
Ltd., 1989.) Bs. net. 


1) ie 1899 W. Z. Ripley produced his classic work 
on “Races of Europe” and the appearance of 
* book prepared at his suggestion to bring matters 
ip to date is of considerable importance, especially 
m these days when race-study is suffering s0 
severely from political perversions. Coon has read 
very widely and tries to bring together data from 
wohwology and physical anthropology ; his syn- 
theses are often bold but always suggestive, and 
he indicates In several places that evidence on 
particular points is specially defective. 

Coon’s broad conclusion is that the present-day 
biological types in Europe are derived from : (1) a 
basic Homo sapiens related to the remote ancestors 
of the Mediterranean types ; (2) a blend of (1) with 
some non-saptens form of general Neanderthaloid 
form ; (3) various blends of (1) and (2), all being 
present and widely distributed in Europe while 
ollecting, hunting and fishing were still the only 
means of getting food ; (4) peoples from Asia and 
North Africa of Mediterranean types who intro- 
luced the arta of food production. 

To Group 1 the author considers we should 
woribe the Galley Hill skull which he accepta as 
iddle Pleistocene, the so-called Negroids of 
drimaldi, and the male akeleton from the Upper 
Palæolithio of Combe Capelle, France. They are 
short, long- and very narrow-headed with a high 
ranial vault, moderate cheek bones and lower 
aws, fairly wide nose and little projection of the 
nouth. To Group 2 he ascribes the Cro Magnon 


man and the Solutréd skuls among western 
and weet central European types and notes the 
tallnees, the greater width of the head than in 
Group I and the very broad facial development with 
low orbite and narrow noses. The east-central 
Europeen variety is again tall and bony but is 
extremely long-headed like Group 1. 

Onoe he had adapted himself to the cold, in the 
second phase of the Wirm glaciation, man followed 
the retreat of the ice northwards and there thus 
came into existence the basic elements of popula- 
tion in north-west Europe, the east-central variety 
of Group 2 being increasing’y important. Coon 
looks upon the west-central variety of Group 2 
ag the root stock of later oentral European 
broadheads, but thinks there may be factors 
other than Mendelian dominance connected with 
the remarkable spread of broadheadedness, now 
almost universal in central Europe; the mean 
cophalio indexes he gives for different parte of 
Germany range from 80 to 85. 

Coon notes the soning of pigmentation from 
blondness in the north-west to predominant dark 
colouring of head and eyes in the south and south- 
east. For him, as for most unprejudiced students, 
there is not a blond long-headed tall type distinct 
from the beginning of the story. The spread of 
the arta of food production and of settled life he 
gees a8 an acoompaniment of the advance of the 
Mediterranean types into Europe, sometimes hand- 
ing on their knowledge to descendants of the 
varieties of Group 2. He thinks the early Danubian 
peasantry were of Mediterranean type and that 
the people who made corded pottery, and were of 
the east-central variety of Group 2, blended 
with survivors of Palmwolithic men who had 
followed the retreating ice, and that this mixture, 
with loas of pigmentation, became what is known 
as the Nordic group. But this summarizes his 
account too severely, and studentas should read 
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his pages, realizing, as he does, that bis synthesis 
may well be modified very greatly as knowledge 
grows. The one thing that appears ever more 
clearly is that civilization did not originate in the 
Germanio - West Baltic area as some have tried 
to argue. 

Coon looks upon the-Lapps as to some extent 
early European broadheads related to the west- 
central variety of Group 2, modified by immigrants 
from Asia along the north. Another interesting 
hypothesis is that the people with fiat-backed high 
broad heads, commonly called Dinaric, are the 
result of a blend between a tall variety of the 
Mediterranean group and the early broad-heads of 
Central Europe. He shows that Alpine or Central 
European, as well as north-west European elements, 
have entered to a large extent into the composition 
of the modern Jewish groups, which vary greatly 
from place to place and in any one place inalude 
very diverse individuals. The basis, like that of 
the Europeen population, is Mediterranean. One 
welcomes the wisdom of the author mm avoiding 
assertions about racial superiority or inferiority 
and in insisting on the importance of past blending 
and intermixture in the racial history of Europe. 

In a second edition one hopes the author will 
include some discussion of the Milankovitch 
chronology, will perhaps be a little more critical 
here and there on the physiological side, will clear 
up & few expressions and printer’s errors and shps 
of*memory such as one on p. 875 which mixes 

after the revocation of the Edict of Nantes 
(1685) with those who fied from the atrocities of 
the Duke of Alva (1567-73), and penslipa such as 
one on p. 372 which says the Irish Goidels invaded 
Scotland from the east. 

The fifty plates, mostly with twelve photo- 
graphs on each, usually giving full face, profile and 
semi-profile views of persons whose measurements 
are also given, set a high standard, especially as 
explanatory text acoompanies the photographs and 
often summarizes clearly the arguments in the 
' body of the book. 

(2) Dr. G. Morant’s little study of “The Races 
of Central Europe” is essentially a tract for the 
times and is a careful exposition of his point of 
view backed by a maas of mformation concerning 
details, and very ably put together. Dr. Morant 
represents the older biometric school of anthropo- 
logists which holds that it is best to deal with 
samples of populations as unita and to describe 
them by means of average values for the different 
physical characters ; those who feel the weakness 
of this mode of approach are anxious to pay their 
tribute to the ability and sincerity of Dr. Morant’s 
work. : 
Both Coon and Morant in their diverse ways 
emphasize that greater differences can be found 
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between German-speaking groups in Central 
Europe than those between certain German and 
certain non-German peoples, and Morant has 
worked this out for blood-agglutination figures as 
well. The proportion of O'and -the ratio of A to 
B vary together to a large extent, a high proportion 
of O being acoompanied by a high ratio of A to B 
Both these figures are far higher for samples from 
the pre-Munich Germany than for samples from 
lands to the east. East Prussian, Silesian and 
Austrian samples are characteristically inter- 
mediate between the non-strictly German ones 


‘and those for Polish, Czech, Slovak, Magyar or 


Rumanian areas, while such information as we 
have for Russia shows still smaller values for © 
and for 4/B. | 

Morant considers that in the Volkerwanderunge- 
zett, the German peoples were longheaded (indexes 
72—18), that in the ingian time there was a 
great infiltration of broad heads (indexes above 80° 
in two main waves. These two waves completely 
Bwamped the earlier type which disappeared 
There is a considerable measure of truth in thir 
statement, but it is well to ramember, as Morant 
does, that the number of skulls available is not 
large and may represent a selected, perhaps ap 
aristocratic, group. Morant emphasizes that, for 
Central Europe, cephalic index, colouring and 
stature are lesa important criteria than blood 
agglutination groups, and the latter have thi 
advantage that they appear to remain constant 
throughout life, while samples of malea and 
females respectively in the same district correspond 
closely. Also, here we have to do with distinctive 
characters, not with measurements and ratios that 
shade into one another. 

Concerning utilization of averages and the 
difficulties involved, we note that Morant giver 
(Fig. 3) the marking to Bohemia and Moravia that 
indicates an average stature of 168-170 om., ae 
against 166-168 om. in Bavaria and Austria, eto.. 
and 164-166 om. in Germany. Coon, on the other 
hand, gives 167 om. as the average Czech stature 
Differences of sample can affect the result and in 
this case the acceptance of Coon’s figure would 
put the Czechs into the same grade as the Austrian: 
and Bavarians. Quite possibly Morant’s statement 
is nearer the truth, but averages are of doubtful 
value. 

Morant is clear that race cannot be used t< 
rearrange the political map of Europe and that 
racialism as between Europeans is rubbish. Al 
his fellow-workers will subscribe to this conclusion 
whatever reserves—-and they are many—they have 
about his utilization of Pearson’s coefficient os 
racial likeness. He sees that it is only a rougt 
instrument of analysis; many others feel it has 
led to such érrors as should put it out of court. 
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THE ELECTRIC DISCHARGE 


saseous Electrical Conductors 

y Prof. E. L. E. Wheatcroft. (Oxford 

cience Series.) Pp. xi+265+6 plates. (Oxford : 
larendon Press; London: Oxford University 
ress, 1938.) 21s. net. 


| HE earliest industrial applications .of the 
phenomena associated with strongly ionized 
anes, OF ‘gaseous conductors’, appear to have 
pen the introduction in England of the carbon 
for illumination in the early eighties, followed 
nortly by Moore’s nitrogen and carbon dioxide 
scharge tubes in America. In the beginning of 
te twentieth century, electric discharges first 
bean to be used on a considerable scale in chemical 
ngineering, notably for the production of ozone 
connexion with air and water purification, of 
trio acid from the sir, and of lubricanta by the 
blymerization of light oils; about the same 
me discharges were also applied to the precipi- 
tion of dust and mist, and to the generation of 
gh-frequency currents for radio communication. 
he phenomena associated with ‘free’ electrons in 
gh vacua have been applied in the development 
the present rich variety of X-ray tubes, wirelees 
alves, and cathode ray tubes. The development 
the tranamission of electric energy has brought 
> light the importance of discharge phenomena 
relation to the design of high-tension cables, 
alators, condensers, and switchgear; and the 
hysios and chemistry of the ionosphere are 
rectly related to many problems of radio com- 
unication. Not the least important is the ignition 
pm of all petrol-fed internal combustion engines, 
hich depends on a gaseous electric discharge. 
The comprehensive title, and the preface of 
rof. Wheateroft’s book, which is the latest 
Hdition to a distinguished series, lead the reader 
> expect it to be the first English book dealing 
ith gaseous discharge phanomens in relation to 
he rapidly growing applications in many branches 
engineering ; the author explains that his aim 
expanding his lectures to undergraduates is to 
oduce a book that will be useful to those who 
embark upon research in this very interesting 
nd important field’. The book is in two parte: 
ne first deals with the physical background ; the 
oond relates to applications, but of these the 
nly ones considered are thermionic valves (‘hard’ 
nd ‘soft’), the mercury are rectifier, circuit 
pakers, and discharge tubes as illuminants. 
In giving the physical background in Part 1, 
e emphasis has not been fairly divided between 
ure’ electron gas as a conductor, and electron 
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gas admixed with ion and neutral molecular or 
atomic gas, the former being allotted much the 
greater space ; and a whole chapter is devoted 
to electrons in metals. For example, the motion 
of electrons in æ ‘dense’ gas is dismissed in three 
pages with a few equations and without any 
reference to the experimental data, of Townsend 
and others; the result is that the uninitiated 
reader would gain a totally false sense of simplicity 
and never realize the essential complexity of the 
phenomena. ‘Townsend’s coefficient of ionization 
is needlessly and erroneously renamed ‘“‘the 
ionization constant a°. Also, there is no point in 
giving Townsend’s early theory of this coefficient 
without indicating the unjustifiable assumptions 
now known to be involved in it, or to offer an 
alternative makeshift theory without referring to 
the detailed analyses of the problem which have 
been given both for atomic and molecular gases. 

Part 2 opens with a long chapter on ‘Vacuum 
Electron Valves”, which, however, contains much 
that is irrelevant to this book; for example, the 
discussion of high-vacuum valve design. ‘The 
three following chapters on gas-filled valves, the 
meroury aro rectifier, and circuit breakers, are 
good, profusely illustrated, and bespeak an 
intimate acquaintance with these applications. It 
is this part of the book that the reader who seeks 
succinct but adequate information will find most 
useful. The last chapter, on luminous discharge 
tubeg, is startingly inadequate to a branch of gas 
discharge engineering which is of ever-incrbasing 
importance. 

The attempt to introduce further complication 
and changes of convention in the nomenclature 
for unita is to be deplored; for example, the 
electromagnetic unit of potential is termed the 
‘sentimicrovolt’, and engineers have long simoe 
decided that the microfarad is a more convenient 
and practical unit than the farad. 

The presentation of the material in this book 
reflecta too often those digressions which are 
illuminating in a lecture but distracting in a book. 
Despite the collation of much useful information, 
and the beautiful production to which we are 
acoustomed from the Oxford University Press, the 
book falls short of the high standard set by the 
rest of the series. Nevertheless, for the reader who 
is willmg to spend the time disentangling the 
information he requires (the joint author-subject 
index is too brief to be very helpful), there is much 
in‘this book which is worthy of attention. 

L. 8. HABLEY. 
R. WissTANLSY LUNT. 
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THE PROBLEM OF PAIN 


By Pror. P. T. HERRING, 
UNIVERSITY OF ST. ANDREWS 


At the Dundee meeting last September of the 
British Association, Section I (Physiology) 
paid a visit to St. Andrews, where a discussion 
was held in the Physiology Department of the 
University on the problem of pain. 

The physiology of pain, interesting and im- 
portant though it is, is still unsolved. Pain must 
be regarded as a physiological sensation of a pro- 
tective character; but like many other physio- 
logical phenomena it can become pathological, and 
the boundary between the two is indefinable. We 
have no means of determining the intensity of 
pain, and the psychological element is often an 
important factor. Many different kinds of pain 
are described, some of which are due to the 
admixture of other sensations in consciousness. 

For the production of sensation certain an- 
atomica] structures are essential—receptors, affer- 
ent nerve fibres and a nerve centre or centres 
whioh translate the impulses into conscious 
sensation. Not all the receptors capable of re- 
ceiving pain-producaing stimuli are known; but 
the more highly specialized nerve endings oan be 
dismissed, for modern work has shown that they 
are adapted to specific stimuli only. The cornea 
of the eye provides an example of a structure 
which is supposed to be capable of receiving no 
other sensation than that of pain, and in the 
corned the nerve endings are naked axis cylinder 
terminations intimately associated with the 
epithelial cells which cover it. The receptors in 
the epidermis of the skin are believed to be of 
the same nature, but lying more deeply placed in 
the living epithelium. In the connective tissues 
of the true skin there are also many endings of 
the same kind. The skin is the protective covering 
of the body, and any form of stimulus which injures 
it is an adequate one for the production of pain. 

There is a pattern of so-called pain spots in the 
epidermis, and by the use of a finely pointed needle 
it may be shown that the skin varies in the amount 
of pain produced by a strictly localized injury. 
It is not known how the nerve terminations are 
stimulated to discharge nerve impulses. Nerve 
fibres are relatively resistant to mechanical stimu- 
lation, and it is not improbable that it is the living 
epithelial cells which respond to injury with the 
production of some chemical substance which pro- 
vides the adequate stimulus. The persistence of 
the sensation of pain after injury favours the view 
that a chemical agent is the exciting factor. 


There is even less satisfactory evidence as + 
the nature of the afferent fibres which convey tl 
impulses to the central nervous system. There a 
at least two possibilities. Aooording to Müller 
law of the specific irritability of nerve, the 
should be special fibres for the conveyance of tl 
impulses that give rise to pain. Some observe 
have claimed the existence of special pain fibre 
Ranson states that they are amall in diameter ar 
non-medullated. They may belong to Erlang. 
and Gasser’s C group; but these have a alo 
conduction rate, and, as Adrian points out, it 
scarcely likely that pain—a danger signal— 
dependent solely upon slowly conducting fibre 
It is more probable that fibres of this descriptic 
are concerned with the conveyance of pain fro 
the viscera, but not from the outer covering 
the body where the more rapid the response ti 
better the protection afforded. The othor pos 
bility is that pain-producing nerve impulses a 
carried by nerve fibres which are normally oo 
cerned in the production of other effects, and th: 
& more rapid series of impulses, or a greater ma 
effect, floods the central nervous system and ove 
flows into tracts which convey pain-producir 
nerve impulses from more sensitive areas. T] 
work of Adrian and others is on the whole oppos: 


_to this theory, and the trend of physiologic 


opinion is at present in favour of the existence 
specific pain fibres. 

In the production of visceral pain, the utilizati 
of nerve fibres ordinarily concerned in reflex aotic 
unaccompanied by conscious sensation is perha 
more likely, for it seems unreasonable to postula 
the existence of special receptors and nerve fibr 
in organs which for many generations of individus 
are never called into use. 

However conveyed, all pain impulses appear 
enter the central’ nervous system in Hughlin, 
Jackson’s lower level. In man a second neuro» 
arises in the grey matter of the same side, & 
ousgates and runs upwards in the antero-later 
columns. Cases of syringomyelia support the vie 
that in man there are special fibres in the spim 
cord associated with the conduction of pa 
impulses. The fibres must make numerous oo 
nexions, for severe pain excites reflexes involvi» 
cardiac, respiratory and other vital physiologic 
Processes. 

Afferent nuclei in the optic thalamus appear 
be the basal receiving centres, and these in tu 
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«nemit certain of tlie impulses to the grey matter 
the oortex. There is reason to believe that 
pulses reaching the optic thalamus give rise to 
in, but that the sensation produced there differs 
some respecta from that péresived by the cortex 
‘ebri, the pain being more diffuse, leas well 
alized and of a peculiar character. Pain felt 
the thalamus has some of the characteristics of 
stopathic sensibility. Head’s classification of 
dy sensation into protopathio and epicritic has 
en much debated. There is no doubt the 
stinction exists; but its exact significance 
nains to be determined. 
The physiology of pain in structures that lie 


sper than the protective covering of the body. 


wenta further problems. Many tissues and organs 
the body are capable of pain, but the adequate 
mulus is often a specifo one, and the injuries 
sich produce pain in the akin or parietes fail to 
sduce any sensation whatever in many of the 
cera. Muscle, whether skeletal, cardiac or 
oceral, can be cut, burnt or otherwise injured 
thout the production of sensation. Yet pain, 
d pain of a very severe character, can be ex- 
rienced by muscle. The adequate stimulus is 
w believed to be tension, and particularly tension 
the absence of an efficient circulation. fir 
omas Lewis, from experimental evidence, be- 
ves that muscle under these conditions liberates 
ne metabolic substance which diffuses rapidly 
d affecta the sensory nerve terminations 
taide the actual muscle fibres. The nature 
the pain-producing substance, factor P, is 
known. 
[he capability of experience of pain by the 
«era may to some extent depend upon the 
sence in or around them of connective tissue 
aths. Peritoneal, pleural and other mem- 
„neous coverings carry their own nerve supplies, 
1 these may be important factors in the reception 
q localization of pain. Pain from the viscera 
xmmonly referred, not to the organ in question, 
t to some area of the body surface endowed 
th higher sensibility, and is then known as 
ferred’ pain. Prof. Waterston suggests that pein 
this nature should be called ‘heterotopic’ to 
tinguish it from ‘homoiotopie’, or pain referred 
its actual site of origin. 
oss was one of tha iet to Stbenp ban anki 
n of visceral pain. He described two types, 
erred pain and true visceral or splanchnic pain. 
#kennie, impressed by his own observations on 
) insensitivity of the viscera, elaborated Roas’s 
ory of the radiation of pain from the viscera 
the parietes through an irritable focus in the 
nal cord, but denied the existence -of true 
ceral pain. Mackenzie believed that pain 
ociated’ with a diseased visous is never felt in 
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that organ, but is always referred to an area of 
higher sensibility in the body wall. The pain may 
be extremely severe, and accompanied by reflexes, 
local and general. The local manifestations are 
of great value to the clinician in that they give 
him information as to the site and extent of the 
disturbanoe. The details of the work of Ross and 
Mackenzie have been much debated. Prof. Morley, 
who spoke at the meeting, considers that Mackenzie 
failed to appreciate the difference between referred 
pain from the parietal peritoneum and that from 
an intraperitoneal visous. Morley believes that 
referred pain arises from the irritation of nerves 
sensitive to those stimuli which produce pain 
when applied to the surface of the body. He 
considers that pain from the urinary system, which 
is retroperitoneal, harmonizes with Mackenzie's 
view, though gastro-intestinal pain does not. The 
difficulty arises because of the complication intro- 
duced by the presence to a varying extent in the 
abdominal viscera of peritoneum and mesentery, 
structures carrying their own nerve supplies, and 
differing in their sensitivity. 

Mackenzie believed that excessive contraction 
of muscle is the cause of pain in whatever ‘viscous 
it is found. Colic and the pain of hunger may be 
cited as examples. Payne and Poulton, in a series 
of careful experiments, came to the conclusion 
that visceral pain from muscle is caused, not by 
its contraction directly, but by tension, and that 
the stimulus is a stretching and deformity of pain 
endings in the wall of the stretched viscous. The 
frequent association of pain with contraction is 
explainable on the assumption that excessive 
tension is put upon tho tissues with which the 
contracted fibres are in continuity. 

Heedache presenta another interesting problem. 
Apart from local conditions, such as neuralgia 
affecting the scalp, and vascular spasm in the 
tegumentary covering, headache is often.a referred 
pain, and its source some part of the alimentary 
tract. The afferent nerves are those of the visceral 
fibres of the vagus, and the pain is referred to 
areas supplied by the trigeminal nerve. Some 
disturbance in the abdomen gives rise to pain 
which is felt as a headache. When the pain is of 
intracranial origin, ita “cause is now commonly 
ascribed to vascular changes in the pia-arachnoid 
membrane of the brain. The intravenous injection 
Histamine 
is & powerful vasodilator, and congestion of the 
blood veesels induced by ita action is thought to 
be the cause of the pain. Withdrawal of cerebro- 
spinal fluid by lumbar puncture has much the same 
effect by decreasing the intracranial pressure. The 
receptors are apparently in the pia-arachnoid 
membrane, but may also be present in the choroid 
plexuses. 
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Even more interesting than pain is the problem 
of ita relief. Intractable pain is fortunately rare 
but does occur in some diseases. Opium and ita 
derivatives, though of great value, are not alto- 
gether satisfactory, especially when the pain is 
lasting ; and they have other drawbacks. Section 
of afferent nerves, extirpation of ganglia and other 
destructive procedures, have been used in imtract- 
able pam. All such methods are attempts to prevent 


the passage of pain-producing impulses by tF 
afferent nerves to the central nervous syster 
Mr. Todd described a method of alleviation P 
the intrathecal injection of aloohol. This paralys 
the afferent fibres in the spinal canal, and h 
proved valuable in cases suffering from pa 
in the pelvis and lower limbs. There is st 
room for some drug which will possess the ide 
properties. 


METAMORPHISM AND IGNEOUS ACTION* 
By Pror. H. H: Reap, F.R.S, 


IMPERIAL COLLEGE OF SCIENCE. AND TECHNOLOGY, LONDON 


ATARI from the question of the time-continuity 

of the progressive series represented by, say, the 
Barrovian zones, there is the chemical continuity 
to be considered. How far do the zones of Barrow 
represent an isochemical series of pelitic rocks ? 
The degree to which such processes as meta- 
morphio differentiation and diffusion have operated 
obviously affecta the compositions of members of 
the series at any stage. Such possible departures 
from the isochemical series arise through processes 
inherent in the rock. There is, however, another 
aspect of this topic which, though usually ignored 
in Great Britain, must in my opinion be carefully 
considered. The possibility of the introduction of 
material of so-called magmatic origin is one that 
certainly cannot be dismissed in the higher grades, 
and one that might apply even to the lower grades 
of regional metamorphism. It will be convenient 
for the development of my argument, however, if 
we transfer ourselves to the domain of ultra- 
metamorphism, and I discuss the reality of 
granitization, for, if granitization is real, certain 
consequences seem to follow. 

‘In a paper which has appeared during the 
writing of this address, granitization is defined by 
Malcolm MaoGregor and Gilbert Wileon as “the 
process by which solid rocks are converted to rocks 
of granitic character’. It includes all such opera- 
tions as palingenesis, syntexis, transfusion, per- 
meation, metasomatism, migmatization, injection, 
assimilation, contamination, and the like. These 
authors conclude that exchanges take place between 
the country-rocks and their pore-fluids—whether 
these are entirely indigenous or reinforced by 
accessions from magmatic sources—and that these 
exchanges are selective so that there is a con- 
vergence, both chemical and mineralogical, of 
rooks originally different. They consider two 
processes to be concerned in granitization ; first, 

*Continwed from page 781. 


a metasomatism under the influence of “permee 
ing highly energized flnids—emanations—ahead 
advancing magma”, and second, a mechanir 
penetration by magma. I consider that no reaso 
able objection can be raised to these conclusio» 
notwithstanding the uncompromising attitude 
Rosenbusch and others. 

The question of room in migmatization is o 
that has caused difficulties to many observa 
This room-question was answered by Hugh Mill 
fifty years ago, and has been answered many tine 
since. Replacement is the essential process in t 
formation of the migmatites. It is unfortunse 
that the term injection-complex, used in Gre 
Britain, emphasizes injection, since permeatic 
imbibition and metasomatism are more widi 
spread phenomena. As I have pointed out el: 
where, the formation of banded gneisses and I+ 
par-lit complexes is best explained by a process 
replacement to different degrees along layers 
different permeabilities. The many examples 
the tracing of the regional country-rock struotu 
through granitic masses, the existence of th 
plane screens of country-rock in them, the gre 
extension of minute its of quartzo-felsapath 
material in migmatites, and the detailed heter 
geneity of many granites are all readily explicab 
by a replacement origin for these rocks. 

Replacement in sedimentary rooks will be oo 
trolled by the original structures of such rook 
Permeation by the emanations or ichors will ta} 
place preferentially along certain layers dependi 
upon both the chemical and physical nature 
these layera. Original platy minerals lying in tä 
bedding planes will become enlarged if they sp 
the new chemical environment, and new-formi 
minerals will grow so that their direction 
greatest orystallization-velocity agrees with th 
old planes of weakness. The original sedimentax 
structure may thus become preserved until a hig 
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degree of granitization has been reached, ana the 
bulk composition of the rock has been greatly 
changed. I consider the foliation of granitic 
gneisses, for example, as essentially controlled by 
previously existing sedimentary structures, and 
eo 


P Whether the paneer solutions are thought 
of as emanations of no specified ancestry, or as 
ichors from a granitic magma-body, opinion is 
agreed amongst workers in this subject that they 
are highly mobile and capable of great chemical 
action. Working in conjunction with the pore- 
fluids of the country-rock, they can transform 
vast portions of the crust. In connexion with 
direct granitic invasion, gases may be of great 
importance; when they have condensed to 
solutions and have received assistance from the 
true liquid residuals and from the pore-solutions, 
they must be capable of gigantio results. I wish 
to emphasize, therefore, that granitization and 


felspathization are valid processes, and that they 


are essentially based upon replacement. 
In regions of granitization there has been an 


afflux of material, either from a ‘magmatic’ body. 


or from some unspecified source. It is reasonable 
to believe that during the resulting replacement 
there occurs an emigration of material Holmes 
has put the whole matter graphically—“the 
‘granite’ is the balance of what was there origin- 
ally, plus what has migrated in, minus what has 
been driven out”. The emigrating material moves 
into the country-rocks adjacent to the theatre of 
granitization. 

The material thus moving through the country- 
rocks is of several and qualities. It consists 
of (i) the material expelled from the region of 
granitization ; (ii) the direct emanations from the 
granitixing agent; and (iii) the pore-fluids of the 
country-rocks. Its diverse constituenta must move 
with different speeds, perhaps depending, as 


Backlund has ingeniously suggested, upon the- 


ionic radii of the participating elements. Various 
overlapping belts of precipitation may come into 
being, and from each a further expulaion may take 
place. By some such processes zones of various 
characters arise about the granitization or mig- 
matite core. 

Wegmann has elaborated a magnedia-meta- 
somatiam dependent upon the expulsion mechan- 
iam in granitization ; he expects to find a zone 
characterized by oordierite in close proximity to 
the migmatite area, whilst farther away would be 
found lower- ar minerals like andalusite, 
kyanite, garnet, eto., and farther still tourmaline. 
The formation of ‘fronts’ of more or less marked 
chemical individuality oan be exemplified by the 
soda-fronte of Stavanger, ee and. Cromar, 
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Aberdeenshire, by the potash-front of Hango, 


- Finland, and by the magnesia-front of Orijaérvi ; 


there is no need to elaborate these examples. 

One of the most firmly established facta of meta- 
morphio geology is the close association in the fleld 
of highest grade metamorphic rocks and migma- 
tites. The significance of this coincidence has been 
differently interpreted. I adopt the view of the 
company familiar with migmatites and see with 
them a direct causal relation between the highest 
grade of regional metamorphiam and migma- 
tization. 

In my opinion, therefore, the oordierite and 
sillimanite xones are genetically related to granit- 
„ization. But these zones are the final stages of 
the apparently continuous progressive series of 
Barrovian zones which as a whole supply the 
common types of regionally metamorphosed rocks. 
It seems reasonable to me, therefore, to believe 
that regional metamorphism as a whole is genetic- 
ally related to ‘igneous’ activity of some kind. 

Out from the central theatre of granitization 
there pass waves of metasomatixing solutions, 
changing in composition and m temperature as 
they bebome more distant from the core and pro- 
moting thereby the formation of zones of meta- 
‘morphiam about it. Very often a spurious depth 
control appears to have operated, since the flow 
of solutions must be largely towards higher perts 
of the crust. Such a metasomatic metamorphism 
accounts for the superposition occasionally ob- 
served of high-grade- zones on lower-grade, and 
does away with the infelicities attending the 
alleged inversion of mstamorphio zones. Farther, 
the difficulties that the idea of static or load meta- 
morphism fails to meet are surmounted. . Deeply 
buried sediments remain unmetamorphosed unless 
igneous material gets aocees to them. In meta- 
somatic metamorphism, original sedimentary tex- 
tures can be reasonably preserved, mimetio crystal- 
lixation can prevail, schistosity and bedding, even 
in violently folded strata, can coincide. Finally, 
all those phenomena which Daly felt to be “truly 
inexplicable by pure dynamio metamorphism”, 
are satisfactorily explained. 

A continuous series of changes in composition 
from low-grade regionally metamorphosed rocks 
to migmatitea has been established by many in- 
vestigations. Even in the low-grade rocks changes 
are perceptible, and all must be asoribed to the 
activity of material from a  granitizatior 
centre. To move this material and to promot 
the recrystallizations and replacements tt: 
in cubic miles of rock, great quantities o 
are required. It seams to me unlikely 
solvents in action are indigenous to the 
roaks—éhey are more reasonably to be 


from a grita aor, When the 








~~ 
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extent of migmatite’ granites is considered, it is 
clear that sufficient water is available to promote 
the changes seen in the regionally metamorphosed 
Are there any indications in low- to medium- 
grade rocks, not visibly associated with igneous 
activity in the field, which point to solutions from 
magmatic sources having travelled so far from the 
locus of migmatization? In my opinion, we see 
such indications in the presence of tourmaline in 
rocks of all grades. Admittedly, this opinion is 
one not generally accepted in Great Britain, but 
on balance I prefer to regard most tourmaline in 
_ metamorphic rocks as due to impregnations from 
granitization fluids. Tourmaline occurs not only 
in pelitic derivatives but also in rocks of other 
compositions. In many examples of high- and 
medium-grade rocks it is clearly introduced, as 
shown by its relation to the other mmerals present. 
I believe that the ubiquitous tourmaline in region- 
ally metamorphosed rocks is an indicator of the 
action of ‘emanations’ throughout all grades. 
Whilst I have belittled the role of the dynamio 
factor in regional metamorphism, it is of course 
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true that in the lower grades it must be of oon- 
siderable importance. How can this be reconciled 
with the view that migmatization is the prime 
cause of regional metamorphism? The recon- 
ciliation may be sought, I suggest, in the stresses. 
set up by the increase of volume consequent upon 
the mvasion of the crust by the migmatite front. 
Relief is obtained in the outer and cooler zones by 
shearing ; in the inner and hotter zones by internal | 
reconstructions. The unity of the zonal series 
may thus be preserved. 

I have shown my predilection for dividing all 
rock transformations into two groups, one those 
of dislocation-metamorphism associated with dis- 
locations of the crust, and the other those of 
regional and thermal metamorphism associated 
with igneous activity. My remarks, I trust, will 
receive thorough criticism. I am prepared for 
this, for, just as things too abeurd to be said can 
yet be sung with perfect propriety, so views 
too tenuous, unsubstantiated and generalized 
for ordinary scientific papers can yet appear 

- with some measure of dignity in presidential 
addresses. 


POWDERED FUEL: PROGRESS AND PROSPECTS 


T necessity imposed by the demands of war 
to make use of any available materials in 
order to eke out inadequate supplies of the usual 
commodities is frequently the means of bringing 
to practical use ideas and inventions which might 
otherwise languish for years. An example is the 
introduction in the Napoleonic era of the present 
method of making soap in consequence of France 
being cut off from the usual supplies of kelp. The 
use of powdered fuel in aero-engines may, owing 
to Germany having difficulty in getting adequate 
supplies of petrol, be one of the resulta of the 
present hostilities ; that the Germans have been 
working in this direction is evidenced by patents 


covering the use of powdered fuel. Patent literature . 


shows that two distinct methods of operation have 
been envisaged. One consists in mixing the fuel 
with air and introducing the mixture into the 
combustion chamber, thus following the cycle used 
in petrol engines. The other adopts Diesel practice 
in injecting the fuel directly into the combustion 
, though obviously with a fnel in the form 
fa powder some important modifications at the 
jection stage would be l 

Powde amas bo described as a tract- 
Me as for the purpose of being metered out 
small quantities for injection into the oom- 
ion chambers of a high-speed engine. Freshly 











pulverized, it is light and fluffy.but, in the presence 
of moisture it readily tends to change its physical 
characteristics and to pack iteelf into a dense and 
rather inert mass. It is necessary, therefore, that 
it should be well dried before the final pulverize- 
tion, and it is desirable also that it should not be 
kept in storage but rather used at onoe. After a 
long period of trial, it has now become well 
established as a boiler fuel, and a brief statement 
of ites history in this connexion may indicate ite 
posat bilities. 

In 1831, a patent was granted to John Dawes, 
ironmaster, for a method of introducing fuel into 
the blast of furnaces. Later patentees include the 
name of Mushet who, it will be noted, was alao 
interested in steel furnaces. The first to advocate 
pulverized fuel seems to have been John Bourne, 
in whose ‘Treatise on the Steam Engine” of 186] 
it is stated that “the fuel and air must be fed in 
simultaneously and the most feasible way of 
accomplishing this object seams to be in reducing 
the coal to dust and blowing it into a chamber 
lined with firebrick so that the coal dust may be 
ignited by coming into contact with the red hot 
surfaces”. In 1868, T. R. Crampton experimented 
on the use of pulverized coal in steam boilers and 
puddling furnaces, and the views he put forward 
in a paper read before the Iron and Steel Institute 
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1873 have proved to be fundamentally correct. 
-© was strongly insistent on the importance of the 
ze of the fuel particles and of the Intimate mixture 
‘air and fuel. ` 
It was not until 1895, when powdered fuel began 
« be succesafully used in rotary cement kilns, that 
1e system can be said to have become established. 
1 this branch, however, its success has been so 
aarked that iboan be claimed to account for about 
yor fifths of the world’s output of portland 
yment. In this same year a remarkable result was 
Hbtained from teste carried out by Bryan Donkin 
— Berlin. A Cornish boiler was operated for one 
«iy by hand-firing on the ordinary grate; two 
ays later, after being fitted with the Wegener 
mpparatos, it was given a day’s ran on powdered 
sal. On the first occasion the thermal efficiency 
‘a8 54 per cent, whereas on the second it was 
J per cant, the total duration of smoke in the 
yo tests being 105 mimutes and 6 minutes 
spectively. 

In view of these figures, it is remarkable that 
«o development of this method of firing has been 
) retarded and that in England, even now, the 

samber of planta in operation is very limited. This 
not explained by any inherent difficulty, aa the 
ashing, drying, pulverizing and delivery plant 
<e of robust construction and generally reliable 
« operation. The risks associated with the use 
E pulverized coal can be controlled by strict 


mtention to cleanliness in the boiler house and to 


se cleaning of all-pipes when closing down. The 
owdered fuel is entrained in a‘limited blast of 
xr which, before entering the furnace, is enabled 
) carry with it the additional amount of air 
yquisite for combustion. As the carbon dioxide 
ercentage may be as high as 15, it can be seen 
mat the proportion of excess air is lower than that 
«eded for ordinary coal firmg, where 12-5 per cent 
« the normal figure for carbon dioxide. The ash 
eroduced is a very finely divided floooulent powder, 
«id the amount which escapes to the atmosphere 
an be reduced to any desired degree by suitable 


aterceptors. 
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The history of the efforts made to use coal dust 
directly in internal combustion engines is in strong 
contrast to the record just given, as the main 
problems have not been satisfactorily solved. It 
is an interesting fact that when Diesel, about 1890, 
was planning the type of engine which now bears 
his name, his primary idea had been to employ 
coal dust as fuel. After several years of experi- 
mental work, the engine which he constructed 
proved to be adapted to oil fuel but not at all to 
coal or even gas, and so for this as well as economic 
reasons ita ultimate development was directed 
toward the utilization of oi At the Glasgow 
Exhibition of 1901 there was shown an engine 
made to the patents of 1894 and 1900 of P. F. 
MacCallum, which developed 100 Bur. at 150 
r.p.m., using coal dust as fuel. The difficulty of 
completely consuming the solid particles was never 
fully overcome, no matter how finely the ooal was 
pulverized, and this continues to be one of the 
chief problems to be solved. The ash is also 
troublesome and inevitably so, for the limited 
combustion space offers little scope for devising 
means of interoeption and control. 

These considerations suggest that, instead of the 
direct use of coal dust in the cylinders, 
some indirect or semi-direct method might be 
developed. The use of a special form of gas pro- 
ducer is an indirect method, but so much so as to 
come under a different classification, the engine 
becoming a gas engine supplied by gas from an 
individual gas generator, The term semi-direct is 
intended to suggest an arrangement whereby the 
processes of combustion are isolated from the 
cylinder, but in which the working substance is 
the gas formed by combustion. The indirect 
method, on the other hand, would be one in which 
the products of combustion do not enter the 
cylinder but are enabled through another medium 
to do work on the piston. It is never possible to 
forecast how practical conditions may modify 
theoretical suggestions, and it will be interesting 
to see by what means the coal-firing of engines, 


if indeed it is practicable, will be realized. 


OBITUARIES: 


Dr. W. B. Wright 
. W. B. WRIGHT, lately of the Geological 
Survey of Great Britain, died on October 11 
a the of sixty-three years. Wright received his 
aiversity training at Trinity College, Dublin, which 
4 1928 honoured him with the 8c.D. He approached 
ecology through mathematics, being attracted by 
roll’s astronomical theory of ice ages. He joined 


the Geological Survey of Great Britain and Ireland 


-in 1901, and to begin with had the good fortme to 


work in the Dublin, Belfast, Cork and Limerick 
districts under the inspiring leadership of the great 
giacialist -Lamplugh. Durmg theee early years 
Wright's most original contribution was a joint 
account with Maufe, published In 1904, of a low 
pre-Glacial raised beach preserved at many points 
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around Ireland. <A similar feature had long been 
familiar to geologists on both sides of the English 
Channel and in South Wales and Yorkshire. 

During 1904, a year before the separation of the 
Geological Survey of Ireland, Wright came to 
England. Here in the Midlands he encountered the 
Milistone Grit and Coal Measures, which later came 
to mean so much to him. He also learnt at close 
quarters the elusiveness of the Older Glaciation of 
this district. 

In 1906, eager to rejoin his friend Manfe, Wright 
transferred to Sootland, where be worked officially in 
the West Highlands and Midland Valley, and un- 
officially everywhere on the coastline. His main 
discoveries were: two earth movements separated 
by a period of igneous activity and recorded in the 
disturbed Torridonian of Colonsay; a pre-Glacsial 
100-ft. beach in the same saad neighbouring islands ; 
and north-west symmetry in the Tertiary volcanic 
centre of Mull. Wright was in at the begmning of 
the detalled study of Mull, and though one contribu- 
tion is here singled out for special recognition, he 
had @ lion’s share in the elucidation of the whole. 
Wright also played an important part in developing 
the coalfield technique of the Edinburgh office of 
the Survey. ` 
In 1910 Wright was appointed to the Irish Survey, 
where he did good work during the next ten years. 
It was in this period that he sponsored a deep bore 
at Lough Neagh, in search of a concealed coalfield, 
but the results, published in 1924, proved int- 
ing from the economic point of view. In 1914 Wright 
produced his magnum opus, “The Quaternary Ice 
Age", which put all the world in his debt by ool- 
lecting and correlating in one volume 4 vast amount 
of international literature, not easy of aoceas and 
definitely difficult to sasess. 

In 1921 Wright was invited to return to England 
to undertake for the Geological Survey of Great 
Britain the organization of a branch office in Man- 
chester and the revision of the Lancashire coalfleld. 
His succeas was outstanding, and `his staff has 
covered the area with excellent mape and descriptive 
memoirs. He gave special attention to palmontology 
and to actual inspection of underground workings. 
At first he studied the Millstone Grit, and bere 
received much help from Bisat, the chief of goniatite 
experts; but the return be made was generous. 
Moreover, he brought the modern work to the notice 
of a wide publio in his section on the Millstone Grit 
contributed to the “Handbook of the Geology of 
Great Bntam”, s compilative work that appeared 
in 1929. 

Presently Wright specialized on the Coal Measures, 
and produced splendid resulta in the form of sub- 
zones, based on freshwater mussels. Like certain 
others of his countrymen, Wright had a pugnacious 
tendency, which has perhaps concealed the comrade- 
ship that exists in this difficult fleld, or, one would 
like to say, pool, of research. He stood for the defini- 
tion of a fossil species in terms of a type specimen 
that one can handle, rather than in terms of a 
synthesis derived from an assemblage of specimens, 
which, in the researcher’s opinion, would have been 
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able to interbreed if they had lived together in tir 
and space. There is evidently more than one wa 
of attacking this difficult problem, but Wright 
method of convenience has certainly given valuab! 
results, valuable to industry as well aa to science. 

Wright’s latest publications have been a secop 
edition of his “Quaternary Ioe Age” (1987), an 
“Tools and the Man” (1989). These clearly reve 
that whatever else caught his fancy on the way, | 
remained ever true to his early glaciàl love. 

Wright is survived by a widow and a danghte 
both of whom take an active interest in zoology. 

E. B. Barney 


EEA A a arh r raataa 


Dr. G. A. Sutherland, C.B.E. 


We regret to announce the death on October » 
at the age of seventy-eight years of Dr. Geon 
Alexander Sutherland, consulting physician to tl 
North West London Hospital and the Paddingt< 
Green Hospital for Children. Although ill-health hé 
compelled him to retire from practico many yea 
previously, he was at one time one of the best-know 
London specialists in children’s diseases. He w 
born in 1861 at Aberdeen, the third son of the Re 
James Sutherland, and was educated at Aberdee 
where he graduated M.A. in 1882 and Edinburg 
where he became M.B. in 1886 and M.D. in 189 
after which he took a post-graduate course in Vienn_ 

Sutherland took an active part in the formation 
1900 of the Society for the Study of Disease in Chil. 
ren, a8 well as in the amalgamation of this Socie 
eight years later in the Royal Society of Medicine. F 
1906 he was made president of the Paediatric Sectic 
for the annual meeting of the Britiah Medical Associ 
tion at Toronto, and in 1911-12 was president - 
the Section for the Study of Disease in Children 
the Royal Society of Medicine. In addition > 
contributions to periodical medical literature ai 
to Latham and Enmglish’s “System of Treatment 
he published in the series of Oxford Medical Pu 
lications works on “The Treatment of Disease 
Children” (1907 and 1918) and “The Heart in Ear 
Life’ (T914). In 1917 he delivered the Lumleie 
Lectures before the Royal College of Physicians, . 
which be had been elected a fellow in 1903, b 
subject being ‘Modern Aspects of Heart Disease 
He was also editor of a “System of Diet ar 
Dietetica’’ (1908), to which he contributed thr 
chapters on diet in diseases of the lings, the feedi: 
of infants and children ın health, and diet in diseas 
of children. During tbe War of 1914-18 he w 
appointed consulting physician to the Royal Air For 
and was created O.B.E. in recognition of his service 
He was unmarried. J. D. ROLLESTON. 


Wasa regret to announce the following deaths : 


Mr. T. D. Rice, senior soil scientist of the Bure 
of Chemistry and Soils, U.S. Department of Agr 
culture, on September 12, aged sixty-one years. 

Prof. R. V. Wheeler, professor of fuel technolog 
in the University of Sheffield, on October 28, age 


fifty-six years. 
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NEWS AND VIEWS 


Nobel Prizes for Physiology and Medicine 

‘tof. C. Heymans 

Pror. ConxmnLs Hermans is profesor of phar- 
ascology in the University of Ghent, being the direct 
«iocessor in that chair to his father, the late Prof. 
. Z. Heymans, in collaboration with whom he had 
arried out researches, involving some of the in- 
enious methods of cross-circulation and artificial 
serfusion, which he has later developed in the series 
f masterly investigations which have just been 
ecognized by the award of the Nobel Prize for 
*hysiology and Medicme for 1938. Some of Prof. 
Ieymans’ most important work has dealt with the 
ansory mechanisms in the vascular system, through 
‘hich the arterial blood preesure is kept under reflex 
ervous control, This sensory function of the carotid 
inus had bean discovered and described by IL E. 
sering and E. Koch in Germany, but the work of 
[eymans greatly extended knowledge of ita im- 
ortance and demonstrated the presence of analogous 
ansory apparatus in other perta of the vasoular 
vetem. Heymana also discovered the sensitivences 
f the carotid sinus to chemioal changes in the blood, 
nd its consequent importance in regulating the 
tivity of the respiratory centre. Prof. Heymans is 
esponsible for many otber important advances in 
hysiology and pharmacology, largely concerned 
rith the control of the circulation. He is well known 
utaide his own country, and a frequent and weloome 
rigitor to Great Britain, where his remarkable oom- 
aand of English, as of several other languages, 
nables him to give clear and fluent accounts of the 
rrogreas of his researches, and where the honour 
now done to him will be warmly greeted by his many 
riends and admirers. 


*rof. G. Domagk 

Pror. GERHARD Domagx, who has been awarded 
he Nobel Prize for Physiology and Medicine for 
1989, is the pathologist to the medical and biological 
esearch laboratories of the Bayer Company of 
tIberfeld. Domagk was coniparatively little known, 
yeyand the range of thoee familiar with the work of 
hat institution, until, nearly five years ago, he 
«ade a discovery which has led to one of the moet 
apid and remarkable advances on record in there- 
yeutic science and practice. The late Paul Ehrlich 
gan his researches in chemotherapy with the 
attempt to find substances which would deal directly, 
a8 disinfectants, with bacterial infections in the living 
ody. He, like many others who have followed, 
vbandoned what seemed to be a hopeless quest, and 
urned his attention to the discovery of chemothera- 
jeutio remedies for infections due to protozoa and 
spirochsstes, the most important outcome being the 
liscovery of salvarsan. It had almost come to be 
assumed that bacterial infections were beyond the 
each of chemotherapy, though Morgenroth's ‘Opto- 


chin’ and its allies had given some hope of eventual 


suceess. Domagk appears to have examined a series 
of dyes for their action on infections in 
the living body, i of a lack of disinfectant 


properties outaide it. In January 1935 he described 
the remedial effect on streptococcal infections in 
mice of a red named ‘Prontosil’, an amide of 
chrysoidine, which had been prepared by Mietasch 
and Klarer, chemista on the staff of the Bayer Oom- 
pany. Same confirmatory clinical resulta were 
obtained, but the first organized trial of ‘Prontosil’ 
on & uniform series of cases of streptococcal infec- 
tion in man was made by Colebrook in Great 
Britain. 


Maanwuins, it had been found by Trefouel, Nitti 


-and Bovet, in France, that a simpler, unocoloured 


component of ‘Prontosil’, sulphanilamide, had a4 
similar action; and there seems reason to believe 
that this is the direct antistreptocooccal agent, being 
split off in the body from ‘Prontosil’, Since then, 
each month has seamed to bring evidence of the 
therapeutic importance. in some new direction of 
‘Prontosil’, sulphanilamide, or one of the numerous 
derivatives made from the latter in many countries ; 
a conspicuous example being the pyridyl-sulphanil- 
amide (M. & B. 693) made by Ewins in Great Britain, 
and shown by Whitby to have special activity in 
pneumococcal infections, such as lobar pneumonia. 
The result-of this development has the aspect of a 
revolutionary advance in therapeutics, and there will 
be general satisfaction, among medical research 
workers and physicians in all ‘countries, that the 
Nobel Oommittee have thus recognized the patho- 
logist whose initial discovery opened the way to such 
a great development. 

Prof, V. Le. Komarov' 

Iw honour of his seventieth birthday and in 
appreciation of his great services to science, the 
Soviet Government has awarded the Order of Lenin 
(the highest Order in the Soviet State) to Prof. 
V. L. Komarov, president of the Academy of Sciences 
of the U.8.8.R. The name of Viadimir Leontievitch 
Komarov will always be inseparably associated with 
the flora of Manchuria. ` Komarov was attached to 
the Russian expedition to Manchuria in 1896, and 
during this and subsequent years made extensive 
botanical collections, duplicates of which were 
distributed to the primorpal herbaria of the world 
The outoome of these collections was the valuable 
and detailed three-volume “Flora Manshurig’’, pub- 
liahed in parta in the Acta Horts Petropolitans from 
1901 until 1907. In 1908 Komarov joimed the 
expedition of Theodor Pavlovitch Riabushinsky to 
Kamchatka, w he remained for two years, 
collecting assiduously. Acocounta of the botanical 
resulta of the expedition were published by Komarov 
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in “Zwei Jahre auf Kamtechatke” (1911) and 
in “Voyage en Kamtchatka en 1908-1900”, form- 
ing part of the official account of the expedition 
(1918). During 1981-82, in collaboration with Mme. 
Klobukova-Alisova, Komarov published a “Key to 
the Plants of the Far Eastern Region of the U.8.8.R.” 
m two volumes, and in 1984 appeared the first volume 
of the magnifloently conceived and executed “Flora 
URSS”. This truly monumental work, of which 
at least seven volumes have already appeared in 
rapid succession, is the result of the collaboration of 
numerous Russian botanists under Komaroy’s general 
editorship. We sincerely trust that Prof. Komarov 
may live to see the completion of his crowning work. 


German Culture in Prague 


A report from the Protectorate of Bohemia and 
Moravia announces that the German University of 
Prague has been reconstituted ss a Reichsdeutach 
University ‘to serve as a centre for German cultural 
expansion to the south-east of Europe”. This status 
was made legal on October 1 and necessitates the 
appointment of Nazi professors to Prague. They are 
to be aocompahied by a large body of students drawn. 
from all parts of Germany. In the pest, this German 
university in Crechoslovakia attracted many well- 
known specialists from Germany and Austria, Indeed, 
it waa the policy of the former Czech Ministry of 
Education to encourage such appointmenta in order 
to ensure a high standard both of teaching and scien- 
tific research. The new appointments are, however, 
avowedly not for scientific advancement but for 
Germanization, a procees that is being pursued also 
by the schools throughout the protectorate as well 
as in the Sudeten territory acquired by Germany in 
September 1988. Meanwhile, Czech and non-Nazi 
professors are drafted into labour corps. A number 
have succumbed to this inhuman treatment, including 
Profs. Charvat and Bélobradek. Despite the deplor- 
able setback to science and learning in Central 
Europe, the Czechs are still attempting to continue 
with their investigations. An instance is afforded 
by the recent archmological excavations near MéInik, 
where a prehistoric settlement has been unearthed. 
The objecta discovered are believed to date from the 
time when Slav tribes first settled in the Elbe valley. 


The Linnean Society 

In addreasing the Linnean Society of London 
meeting on October 26, the president, Dr. J. Rams- 
bottom, said that the Council had already taken 
steps before May last to protect the Society's treasures ; 
the Linnean collections (specimens and books) were 
moved, and the medala and other valuables from the 
Tron Chest. Since the outbreak of hostilities the 
Smithian Herbarium and some smaller collections 
have been moved and stored in what is hoped to be 
a safe place. It is the unanimous decision of the 
Council that the Society should carry out its normal 
activities eo far as is possible. This is in the best 
interest of fellows, of the Society, and of the subjecta 
in which the Society is interested. Apart from the 
communications àb meetings it is essential that 
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biologists should have an opportunity for informa 
meeting at some central place in London. Therefore 
the Society is keeping its rooms open and allowin; 
them to be used by other societies or bodies of bio 
logists who are in need of such a meeting-place eithe 
for formal or informal discuasions. In 1914 the time o 
meeting was altered from 7 o’clock to 5 o'clock becaus.- 
of moonlight nighta—moonlight nighte had bea 
favoured in the early days of the Society, befor 
streeta were properly lighted. Now because of thr 
black-out it is necessary to hold meetings earlier 
The next meeting will be held at 2.80 and the follow 
iIng—summer-time being ended—at 2.15. 


Museums and the War 


Ow the outbreak of war many museums wer 
closed to the public, following the example of thr 
various national museums under Government control 
It was a regrettable move on the part of the Govern- 
ment, for these institutions are centres of educator 
and mild recreation, as well as repositories of valuabl: 
specimens, and the use of them would have been a 
weloome relief from more stern affairs to many of 
public and the troops. Now in a pamphlet issued 
the Board of Education, entitled ‘The Schools iz 
War-time’’ (Memorandum No. 4), ‘The Use o. 
Museums” is discussed, and we have the curiow 
spectacle of the president of the Board of Educatior 
urging the value in war-time of museums and urgir, 
the use of museums, while those museums over which 
he has some measure of control remain closed 
Nevertheless the policy which he urges in thi 
pamphlet is the right one, and War Circular No. . 
of -the Museums Association on ‘‘Museurns and tht 
War” gives a lead. Not only is it desirable, according 
to this circular, that existing museum services ahoulc 
continue, but also that additional educations 
services should be provided. Ways are shown i 
which museums can help. It is probable that ir 
many cases reduction of staffs may render specia 
efforts impossible; but it is not & serious matter tk 
make halls and galleries, as many as the number o 
attendants will allow, available for the public. 


The Electrical Grid in Great Britain 

Ix view of the decision of the Institution o 
Electrical Engineers to hold no meetings of th 
Institution in London during the first half of th 
session, a copy of the address of Mr. Johnston 
Wright, president of the Institution and i 
of the Central Electricity Board, which he would hav: 
delivered normally on October 26, has been posted t+ 
every member in the United Kingdom and Eire. Hi 
choice of the construction and operation of the Gri 
as the subject of his address was a happy ane, owinp, 
to the significant coincidence that the moomin; 
president on the outbreak of the War of 1914-1: 
was the late Sir John Snell, to whose vision, enthusiasn 
and advocacy the Grid is so largely due. Th 
deficiencies in national electrical organization reveale 
by that war resulted in the establishment of the Grid 
It is not too much to claim that the Grid has a vite 
national role in the present struggle. The Grid cap 
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action and standardization of frequency planned 
comparative prosperity of 1924-29 and carried 
t largely in the penod of acute depression which 
mowed, resulted in a large increase above the 
emal capital expenditure of the industry at a time 
en such expenditure was moet needed. The policy 
i the valuable effect of affording manufacturers in 
eat Britain extensive and intensive experience in 
signing and constructing large high-voltage power 
«nt, thus putting them in a position of equality 
th their competitors abroad. 


Dr 1924-25 seventeen different frequencies were 
ployed in the 4.0. system of Great Britain. The 
perts advising the Weir Committee considered that 
> standardization desirable for grid purposes, if 
dertaken in 1924, would oost 104 million pounds 
rling. By the time the work was actually put in 
ad, on datea spread over the period 1928-80, the 
inated gross cost was 184 million pounds. The 
ual expenditure when the work was complete was 
3 millions, some part of which is recoverable. Had 
1 decision to standardize been delayed until the 
went time, the cost would have been well over 
millions. The- savings attributable to the Grd 
item, already large, would not have been on the 
«ae scale had standardization not been undertaken. 
© national defence requirements have undoubtedly 
m simplified by the existance of a national standard 
quency basis. In conclusion, Mr. Jobnstone Wright 
d that the parta to be played by the Institution 
‘mproving and developing the personnel and equip- 
nt required by the electrical industry and in 
thering tbe cause of international engineering 
operation, are both onerous and honourable. 


«ncarnation of a Dalai Lama 

DURING the five years which have elapsed since 
» death of the Dalai Lama of Tibet, reporte have 
peared of the progress made in the search for his 
soeasor. According to Lamaistic belief, when a 
dai Lama dies, his spirit is remcarnated in the 
dy of his succesor,- born at the moment of his 
sth. The records of early travellers in Tibet bear 
mees to the elaborate precautions taken to ensure 
» true succession to the holy office, and the careful, 
«overent, regimen to which its youthful occupant 
subjected. Lhamo Dhondhup, the new Dalai 
ma, now some five years of age; was born in 
ado Ari, near Kumbum, im Sillmg and at his 
th there was a rainbow over the house. Some 
«ticulars of the signs by which the authenticity of 
» reincarnation was attested, as reported from 
bet, are transmitted by the Delhi correspondent of 
4 Times in the issue of October 29. Not only 
d the existence of the reincarnated Dalai Lama 
d his whereabouts been indicated. in a vision, 
Ording to precedent, but alao when visited by 
6 search party, diaguised as traders, he redognized 
sir holy calling and distinguished between the 
wus of the individuals who composed the party. 
> took hold of the rosary which had belonged to 
3 late Dalai Lama, telling the beads and repesting 
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the Buddhist formula “Om Mane Padme Hum”. In 
a further test, when the Dalai Lama’s rosary, small 
drum and walking stick were offered him, he chose 
those which had been his own in his previous in- 
carnation m preference to the replicas presented to 
him at the same time—ea test In which another 
aspirant to the office failed. 

African Studies 

In “African Survey’’, Lord Hailey, in discussing 
the future of African studies, stressed the fact that 
there was no leas need for organized research in the 
social sciences than in the natural sciences. It was 
inevitable in a survey of so wide a soope that any 
recommendations made would out acroas existing 
activities. This waa recognized in the credit accorded 
to existing organizations, m which prominence was 
given to the work of the International Institute of 
Africdn Languages and Cultures, not only on account 
of its specific interesta, but also on account of 


‘ita facilities for collecting information through its 


international relations. In the recently issued report 
of the Executive Council of the Institute (Africa, 12, 
4, 1939) it ia recalled that discussion of plans for 
future research had been postponed pending the 
publication of Lord Hailey’s “African Survey”. It is 
now announced that on the appearance of that 
report, the authorities of the Institute initiated oon- 
versations with Lord Hailey with the view of obviating 
the dangers of overlap in a common field and com- 
petition in the sources from which funds are derived. 
The possibilities of co-operation are now under disg- 
cussion, and & scheme for associating the continuation 
of the Hailey Survey work with the work of the 
Institute has already been approved in principle by 
the Council-for elaboration by the Institute’s officers. 


British Museum (Natural History): Recent Acquisitions 

Mn. Rozer W. Oares has presented a portrait 
of J. J. Audubon, the father of American ornithology. 
This portrait is a copy by Lance Calkin of the so- 
called hasty portrait which Audubon drew of himself 
in Liverpool in 1826, and which was reproduced in 
Buchanan’s life of Audubon. Unable to find sufficient 
subecribers in the United States for his projected 
work on the birds of Americe, Audubon, at the age of 
forty-one, came to England ‘for the purpose of finding 
additional supporters. After visitmg a large number 
of towns in England and Scotland, exhibiting his 
pictures and meeting a number of well-known people, 
Audubon collected sufficient subscribers to enable 
him to commence publication of “The Birds of 
America”. This great work—anique of-ita kind— 
was published m Londan in four volumes (elephant 
folio), with life-size drawings of the different birda, 
between 1827 and 1888. Mr. J. F. Marshall has 
presented to the Trustees five large oil paintings of 
birds by R. Havell, who engraved many, if not all, 
the illustrations for Audubon’s book. 


A BHAUTIFUL specimen of foliated gold in quartz, 
probebly of Australian origm and formerly the 
property of the late Walter Claude Jobnson, founder 
of Mesara. Johnson and Phillrpe, has been presented 
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to the Department of Mineralogy through his friend 
Mr. G. Lealie Wate. Further gifts of tourmaline, 
sapphire and hmemate from Burma have been made 
by Mr. A. C. D. Pam. A new find of tektites, amall 
glass bodies of curious shape and unknown origin, 
haa recently been made in Texas and a few good 
specimens have been acquired by exchange with 
the University of Texas. Also a alice of the New 
South Wales meteoritic stone Narellan, new to the 
Museum collection, has been acquired by exchange 
with the Australian Museum. Among the few pur- 
chases approved by the Trustees are included two 
good. orystals of olivine from the Red Sea, and some 
parti-coloured tourmalines and cordierite from Brazil. 
The Department of Botany bas received about 
1,750 plants from North Burma and Assam collected 
by Captain F. Kingdon Ward on his latest expedition. 
He visited China intending to proceed to the Shan 
States and south-west Yunnan, but after six weeks (a 
month of which was spent under open arrest) he 
left China and went to North Burma. In 19388 he 
spent six months in the Eastern Himalayas and 
then joined the Vernay—Cutting expedition to the 
Burma-China frontier. 


Electric Propulsion at Sea 


A. O. Hanpy, in the Mleartoian of October 13, 
discusses the part that electrically propelled ships 
are likely to play m the present conflict, and whether 
this is likely to have a great effect on the future of 
electrically propelled and Diesel-electric sahipse. <A 
number of coasters use Diesel generating power 
not only for propulsion but also largely for wimches, 
windlass and other ancillary purposes. In Amsterdam, 
tarbo-electric vessels are being built and they are 
now fitting out a pair of ‘unita’ with & special method 
of propulsion. One of these two ships is the passenger 
and cargo turbo-electric vessel Josef Stalin, designed 
by the Netherlands Shipbuilding Co. for the Soviet 
Government, m acoordance with the requirements of 
the U.8.8.R. Shipping Register. This vesel and her 
sister ship have accommodation for 48 first-class, 
164 second, and 296 third-class passengers and also a 
crew of I02. They have a length of about 133 metres 
overall with a beam of 18:5 metres, a depth of 9-65 
metres and a groes tonnage of about 7,500. It is 
stated that their turbo-generators deliver about 
14,000 s.u.P., to the two shafts. In this respect, on 
two screws the new ship will develop within 1,000 h.p. 
of the maximum output of the big German liner 
Patria, tbe largest Diesel-electrio ship afloat. The 
Josef Stalin and her sister ship are expected to have 
@ speed of about 20 knots and they will be among 
the fastest electric shipa in existence. Three large 
turbo-electric all-welded vessels which were launched 
recently in the United States have made a great step 
in advance by using very high preasure and very high 
temperature steam. If the future should show that 
there will be a demand for Diesel engines applied to 


ships having even higher powers than they have at 


present, it looks ‘asif the struggle for supremacy 
would lie between Diesel-electrio a.o. drive and 
Diesel-geared drive. 
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Recent Earthquakes 

Dr. G. vaN Dusk of the De Bilt (Holland) seism 
logical observatory recorded fifteen large eart 
quakes during August and fourteen during Septemb 
1988. One of the largest recorded at De Bil w 
that of August 8, which probably had an epicent 
2,350 km. from De Bilt in an approximately easter 
direction. Prelimmary determinations of epicentr 
have been made by the United States Coast a 
Geodetic Survey in co-operation with’Science Servi 
and the Jesuit Seismological Association showi- 
the earthquake of August 12 to have bean in ti 
north Pacific Ocean off Japan, that of August 24 
the Pacific Ocean near Central America, and that . 
August 26 in the Pacific Ocean near the New Hebride 
The somewhat deep focus (60 km.) earthquake 
September 8 had an epicentre in lat. 51° N., lon 
176° E., just south of the Andrean Islands, which a 
part of the Aleutian Islands. This was near tP 
epicentre of the very strong ‘missing earthquake’ 
November 10, 1938. The shock of September 
had its epicentre near the island of San Luis in t 
Gulf of California in @ region which is liable to am 


bemg on October 10, with a possible epicentr 
distance of 88° and rather deep focus (75 km.). 


Forestry Abstracts 

THe Imperial Forestry Bureau at Oxford b- 
commenced the iasue of a publication entitl 
Forestry Abstracts. The lines upon which this quarter 
journal, as it is designated, are based, follow those 
the well-known Esperimenti Station Record of t 
United States Department of Agriculture, which 
now in its eightieth volume. This latter publicati 
is not, however, confined to forestry. Forest 
Abstracts is intended to record in the Engli 
language brief reviews and précis of the curre 
forestry literature of the world. The general idea 
that each issue will include short reviews of literate 
in different branches of forestry, with notes 
annual forestry reporte, and abstracts classified M 
subjecta. “In the abstracts the aim is to epitom* 
the contentas of each paper so as to enable the read 
to judge of its value as a contribution to knowledge 
The subject headings are as follow : General Forestr 
Fundamental Natural Laws of the Forest; Tr 
Species; Forest Botany; Forest Zoology; Byt 
culture; Utilization; Technology; Proteotio. 
Increment, Yield; Management, Working Pla» 
Surveys ; Economics ; Administration ; Polioy. 


Indian Journal of Entomology 

Wa have received a copy of the first issue of 
new zoological periodical entitled the Indian Jour 
of Entomology (vol. 1, pte. 1 and 2. June 1989). Th 
journal is to be published twice a year by the Em 
mological Society of India and the subscription pr. 
abroad for non-members of that Society is Re. 
per annum. All communicetions should be address 
to the General Secretary, Entomological Society 
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dia, Agricultural Research Institute, New Delhi, 
dia. It is intended to publish papers on both pure 
d applied entamology, besides short notices about 
w. books and reviews of recent research, etc. The 
ief editor is Dr. Hem Singh Pruthi who, with five 
her Indian entomologista, forms the editorial 
ward. The present number is well produced; it 
ntains eight scientific articles and runs to 187 pp. 
gether with illustrations. We wish this new journal 
‘ery success, dnd if it resulta in the ‘localization’ of 
uch future Indian entomological work within ita 
«ges, Instead of the present diversity of sources for 
3 publication, it will prove a definite’ boon to 
orkers all over the world. 


ibliography of Drosophila 

STUDENTS of genetics have for a long time past 
wded a guide to the immense amount of genetical 
xk done on Drosophila. This need has been 
pplied by the publication of a ‘Bibliography 
the Genetics of Drosophila” by the Imperial 
ureau of Animal Breeding and Genetics. Dr. H. J. 


caller has compiled not only papers of special. 


mterest to workers on Drosophila, but also those 
core general papers whjch shed light on problems 
hich affect both Drosophila and genetical thought. 
» bibliography is particularly valuable in that it 
ovides cross references where several authors are 
volved in one paper, and in the adequate reference 
Russian literature. . 

nemical Club 

Taa Obemical Club is continuing to function at ite 
«use at 2 Whitehall Court, London, there being 


od air raid shelters in the premises. There is a 


eling-that the Club will be used more and more 
«ring time of war, since enlarged aoquaintanceship 
4d cheerful association are definite factors in the 
‘sent national effort. The annual meeting 
“Il be held at the Club on Tuesday, November 14, 
2 o'clock. The popularity of himehtime meetings 
mce the war started is expected to result in a good 
tendance. The report of the executive committee 
r the year 1938-39 speaks of a year of successful 
cial and other activities. The Committee has nom- 
ated for the ensuing year Mr. F. Arnold Green as 
eaident, Dr. H. E. Cox as chairman of the executive 
ammittee, and the contimuation in office of the 
morary treasurer and honorary secretary, Dr. 8. I. 
evy and Mr. F. J. Bullen respectively. The Com- 
sittee will recommend to the annual general meeting 
wat in view of the number of clube which are offering 
mporary membership to uniformed members of 
.M. Forces, the Chemical Club should provide 
«rallel concessions by offering facilities, at a nominal 
tbecription, to those who, although not in uniform, 
© engaged in London on Government work. This 
mporary measure is one likely to be highly prized 
y chemists and others so situated. 


‘orld Power Conference 

In. G. J. T. BAxxræ, chairman of the Netherlands 
ational Committee of the World Power Conference, 
ug agreed to become acting chairman of the Inter- 
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national Executive Council of the Conference during 
the War. Correspondence intended for the Inter- 
national Executive Council should be addreesed to 
the Secretariat, International Executive Council, 
World Power Oonference, Vereeniging voor Con- 
greasen op Electrotechnisch en Aanverwant Gebied, 
Utrechtscheweg 210, Arnhem, Holland. - Oorre- 
spondence for the British National Committee should, 
as at present, be addressed to 36 Kingsway, London, 
W.0.2. Orders for any World Power Conf 
Transactions should be sent to Messrs. Percy Lund, 
Humphries and Co., Ltd., Country Press, Bradford. 
Orders for the publications of the Central Office of 
the World Power Conference, including the Statistical 
Year-book of the World Power Conference, should 
be directed to the British National Committee. 
Special arrangements have, however, been made with 
respect to “Technical Data on Fuel”, orders for 
which will be dealt with by the Secretary, Society 
of British Gas Industries, Uplands, Epsom Road, 
Guildford, Surrey. 


Announcements 

Pror. E. SoueépDriveur is now in Dublin, and is 
delivering a course of lectures which began on 
November 8 at University College, Dublin, under 
the title “An Elementary Introduction to Wave 
Mechanics”. 


Dr. Iom Maor-HooBLIe, director of the research 


- laboratory of the Children’s Fund of Michigan, 


Detroit, has been awarded the 1989 gold medal and 
the thousand dollars prize of the Borden Company 
for outstanding research achievement in applied 
nutrition. 


Ix view of the importance of chemioal engineering 
at the present juncture, the Ramsay Laboratory of 
Chemical Engineering at University College, Lendon, 
has reopened, and students will be accepted for 
training in ee engmeering and research forth- 
with. 


Marrowas of the Quekett Microscopical Club 
are taking place on the third Saturday afternoon 
of each month at 2.30 p.m. in the Olub’s rooms 
at 11 Chandos Street, Cavendish Square, London, 
W.1. 


- 


Tum general discussion on “Tbe Properties and 


Committee on Materials and their 
Testing in conjunction with the Institution of 
Ges Engineers arranged for November 28, has 
been postponed. A 


Or the two million babies born annually in the 
United States seventy-five thousand are stillborn, and 
thirty-nine thousand die during the first month of 
life. Approximately twelve thousand mothers die 
from causes directly related to child-bearing, many 
of which are preventable through combined individual 
and community action. 
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LETTERS TO THE EDITORS 


The Editora do not hold themsclves responsible 


They cannot undertake to return, or to 


oe ee EITE yee OTa 


the writers of, rejected manuscripts 


tnionded for this or any other part of Narunm. No notice is taken of anomymous communications. 
NOTES ON POINTS IN SOME OF THIS WHHE'S LHTTHRS APPHAR ON P. 788, 
CORRBEPONDENTS ARH INVITED TO ATTACH SIMILAR SUMMARIMS TO THAIR COMMUNICATIONS. 


Intensity of Mesotrons in the Upper Atmosphere 

In view of the well-established decay of the meso- 
tron and of the magnitude of the sea-level latitude 
effect, it is now certain that all mesotrons found have 
been m the atmosphere. It is therefore 
of great interest to measure their intensities at 
different heights, particularly at levels where they 
may be expected to have been produced. 

Balloon flights have been made near Edinburgh 
during the past summer with this object. Triple 
coincidence counters, shielded with 10 cm. of lead 
disposed equally between them, have been used. The 
counters were coupled to a radio transmitter, which 
was & modifed form of that used by Carmichael and 
Dymond'., The thickness of lead was sufficient to 
abearb completely all electrons. In order to reduce 
the weight of absorber it was necessary to employ 
small counters, so that the ground rate of counting 
was only 0-4 per minute. Because of this small 
number, the statistical fluctuations in counting during 
the flighta were high, and consequently a large 
number of flights would be required to obtain gn 
accurate picture of the variation of intensity with 
height. As the work has now to be broken off, it 
seems desirable to record the resulta so far obtained. 

Three flights have been made, which indicate that 
the intensity of vertically directed mesotrons rises 
to a Maximum at & of about 80 mm. mercury 
(16 km. height), the same point where the maximum 
for all particles (unshiel counters) occurs, and 
that ita value at this height is approximately nine 
times *the ground value. This should be compared. 
with the increase of about forty times found by 
Pfotzer* and by Carmichael and Dymond! with 
unshielded oounters. It is probable that the true 
increase is even leas than this, as the counters, being 
only ahielded in the vertical direction, can record 
showers coming in laterally. Soft showers of this 
nature are likely to be numerous at these altitudes, 
but at present there is no means of finding what 
correction must be made for them. At heights greater 
than that co nding to @ pressure of 80 mm. 
mercury, the intensity appears to decrease rapidly, 
but the rate of decrease is uncertain, due to the 
statistical errors mentioned. 

These resulta are of particular interest when viewed 
in conjunction with Euler and Heisenberg’s theory? 
of the intensity variation of mesotrons in the atmo- 
sphere. Their assumption that the maximum pro- 
duction of mesotrons occurs at the maximum of the 
normal transition curve in the atmosphere is shown 
to be correct. 

Also, from the observed ratio of intensities at the 
ground and at the maximum, some conclusions as 
to the energy distribution of the particles at their 
formation can be made. Euler and Heisenberg have 
assumed that the number of mesotrons with energies 

than E is given by J(H,/B)’, where y — 1-87. 
This is the same distribution as that of the primary 


particles as shown by the latitude effect, and th 
show that it leads to the correct energy distributi- 
at sea-level. If we exclude all particles of energy le 
than 1-2 x 10° ev., which will be unable to traver 
the lead between the counters, their results lead 
the total intensity at 80 mm. mercury pressure, bei» 
390 times that at the ground, compared with t. 
observed value of nine. 

The discrepancy can be removed, however, if v 
assume that there is a minimum energy with whi: 
mesotrons are produced of about 8 x 10% ev. Ift 
energy distribution is cut off at this value, Eu 
and Heisenberg’s expression leads to the right val 
of the intensity ratio at the two heights. 

The method of formation of the mesotrons is st 
unknown, although there ig. some evidence that th 
are produced by protons and not by shower partic 
It should be noted, however, that the mmimve 
energy of primary electrons in the latitude of Edi 
burgh is 2 x 10° ev., which is degraded by show 
formation to from 6 to 7 x 10° ev. ab 80 m» 
pressure, the same order of magnitude as the mir 
mum energy of the mesotrons. 

In conclusion, I must thank many of my colleago 
in the Department for their sasistance with t 
balloon flighta, and in particular Dr. O. B. Chil 
and Mr. A. Cowie. 


E. G. Dymonp, 
Department of Physics, 
University of Edinburgh. 
Oct. 2. 
t Oarmichaal and Pree. Roy. Soo., A, 171, 321 (1989). 


3 Pfotwer, ¥. Phys., 108, 33, 41 (1036). 
2 Enler and Heleenberg, Mryebe. araci. Naturwise., 17 (1058). 


Absolute Measurement of Electrical Resistance 


In recent years, at Birkbeck College, attention h 
been given to various methods of measuring electric 
resistance absolutely. On the eve of war, this ser} 
of researches has been brought to a conolusion.™ 
the development of a metroa in which the potent 
difference across a resistor is balanced by the avera 
H.-F. of a commutating generator. Although Roe 
so far back as 1909, suggested such a method a» 
proposed a form of apparatus, difficulties we 
encountered and no experimental data derived fro 
any form of this method have been published. T 
method is attractive in requiring only the measureme 
of a frequency and a maximum mutual inductance. 

By a new method, the rotor is made to have su 


‘an extremely flat maximum of mutual mductan 


with the feld coils that, over a range of some 1 
in the neighbourhood of cammutation, no B.M.-F. 
generated. Further, over an adjustable portion 
this range, covering the actual commutationa, t 
rotor together with additional resistance is sho) 
circuited, thus enabling the m.u.¥. across the reaist 
to suffer no interruption but to supply instead t 
extra quantity of electricity absor by the rok 
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virtue of ita self-inductance, on establishment of 
» current through it at each commutation. In this 
ee 
inductance are set against one another, and 
atralization is readily effected by experimental test 
der conditions in which these errors are magnified. 
The apparatus is designed for the accurate and 
sid measurement of resistances of approximately 
ə ohm. The rotor has & constant speed of 12-5 
yolutions per second, and the maximum mutual 
luctance of ‘some 20,000 pH permits of fine 
justment within + 1 per cent. An accuracy of a 
w parts in one hundred thousand has been attained. 
It is hoped to publish complete details of this 
vestigation elsewhere. 
Birkbeck College, 
ee Bept. 30. 


pat, eee eee ery: Of. ‘““Dietionary of Applied 
Payee vol, £, p. 


H. R. NETTLETON. 


Interfacial Activity of Short-Chain Isomers 
Bir is well known that when two long-chain oom- 
«anda, starecisameric with one another around a 
«able bond, are adsorbed at a surface, they influence 
» tension there to extenta which differ according 
» the effective chain . Recent experiments 
me have shown that although the thermal agita- 
«a of short-chain adsorbate molecules at a water — air 
erface prevents any appreciable fall in the surface 
«rion of the solvent, orientation of many small 
ecules does occur at & water — oil interface., In 
ny oases this is sufficiently marked to reveal 
resting differences in interfacial activity between 
wrt-chain isomeric compounds, of classes not usually 
arled as surface active. Further, these differences 
w be reproduced with an accuracy which enables 
ih measurements to be used as a means of 
-tinguishing between the isomers. 
Experiments have been carried out on two stereo- 
meric thio-ether compounds of quadricovalent 
«tinum (kindly plied by Prof. W. Wardlaw). 
ə results shown in Table 1 were obtained by 
thods previously described!, and indicate that 
ile the trans und has no surface activity, 
» attraction of of the benzene phase for.the ethyl 
supe is sufficient to cause appreciable orientation 
the ow-molecules at the interface. 
¢urther evidence for the surface adsorption of 
rt-chain molecules is furnished by the dibasic 
ds. The results in Table 2 show that, although 
deic and fumaric acids are not sufficiently amphi- 
thic to be surface active, the additional methyl 
mup in mesaconic and citraconio acids separates the 
drouhobie and E io centres of the cis-mole- 
© sufficiently for orientation at the interface to 
ur. Similar well-defined differences can be observed 
ler suitable conditions between cis and trans forms 


TABLES 1, 
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of benzaldoxime, aa are to be expected with the 
isomeric diazotates. 

Differences in interfacial activity also existing 
between short-chain structural isomers such as the 
toluic acids, cresols. phthalic acida and butyl alcohols 

are regarded as additional evidence that interfacial 
orientation does, in fact, occur in many cases where 
the adeorbate molecules have been previously con- 
sidered too small to display any marked amphipathy. 

C. C. ADDIBON. 
Chemistry Department, 
Harris Institute Technical College, 
Præton, Lancs. 


1 Powney and Addison, Trens. Faraday Soc., 33, 1248 (1937); M, 
356 (1938). 


Fibre-Follicle Terminology in the Mammalia 


A OONSIDHEATION of recent investigationa’* into 
the early development of the coats and fibres of 
various breeds of sheep and also of other mammalian 
types suggests the need for a standard follicle 
nomenclature. It has been found that the t;pes 
within the follicle ion and their group arrange- 
ment in the skin of the fætus and lamb are among 
the chief factors which determine what type of staple 
nna ag pan ai ante It is obviously necessary, 
therefore, to agree a consistent terminology if 
reaearch in this field is to be intelligibly co-ordinated. 
The accompanying table indicates the present oon- 
fusion and moorporates our ion for a termino- 
logy which is simple and, on basis of our present 
kn adequate enough to cover all the im- 
portant follicle types in the mammalian coat.° 

It is now well established that the basis of the 
follicle bundle is usually the trio group, that is, a 
group of three follicles which in the sheep has a 
special si ce in that it produces certain special 
types of fibres. Other and amaller follicles develop 
later in association with each trio to complete the 
follicle bundle. First, then, there are these two 
clearly defined growth stages, namely: (1) the 
hase leading to the formation of the trio group ; 
2) the su ar post-trio phase. 

In order to the distinction clear, we suggest 
that those follicles which are differentiated during 
the first phase should be termed primary follicles, and 
those ising the second phase, follicles. 

All the trio follicles are ore primary, but in 
some types it is possible to subdivide the central 
members of the trios-into two categories, namely : 
(1) thoee which are differentiated early in the first 
phase; (2) those which are differentiated later m 
the first phase. 

The earlier and therefore more advanced series of 
central trio follicles we now term primary X follkoles 
and those which belong to the later of the 
first phase, promary Y follicles. It is important to 
add, however, that, at least in the Merino breed, not 
all primary X- or Y-folliclas become the central 
members of a trio. Occasionally one remains separate 
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FOLLIOLE TEEMINOLOGY, Nsw AND OLD 


PRDOURBY FOLLICLES 


(a) Central trio _ f primary I 
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and distinct throughout the whole period and may 
be termed a vant oa A few may become 
associated during the hase with only one 
lateral follicle, and these pee ey termed ‘couplets’. 
We are of the opinion that this terminology, whilst 
it recognizes the follicle types described by other 
workers, eliminates confusion by clearly distinguish- 
ing the follicles characteristic of the two main 
growth phases which are so important m any consider- 
ation of the basis of fleece structure. 
A. B. WOODMAN. 0 
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‘Wildman, A. B., Pice Zool. Soc., Lond., Pt. 
* Carter, H. B., (unpubbahed), (1939). 


Sagitta as an Indicator of Water 
Movements in the Irish Sea 
In a recent study! on the oocur- 
rence of the planktonic genus 
Sagitta in weekly collections at 
Port Erin 1928-87 (excepting 1935) 
and the Mersey Channel, More- 
cambe Bay, Anglesey coast 1937, 
interesting facta have emerged. It 
seems desirable to give same of the 
results here pendmg publication aie isi 
of the whole. Two species are found: S. elegans 
Verrill, the oceanic form’, is predominant at Port 
Erin; S. se¢osa J. Muller, the coastal form, is pre- 
dominant in Liverpool Bey and is recorded here for 
the first time. S. elegans is absent from the Liverpool 
district until February-March, perp an influx ocours 
correlated with the a salinities (see 
graph). S. setosa is absent ie ort Erm unil 
September—December with a maximum in- October 
(see graph). These interchanges of species occur at 
about the periods of the equinoctial tides and indicate 
(a) extensive mixing of inshore and offshore waters 
in the greater volume and movements of the 
equinoctial tides, and (b) the occurrence of relatively 
stable bodies of water in Liverpool Bay in periods 
between the equinoxes. The occurrence of relatively 
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stable bodies of water oscillating in estuaries | 
long been known, but stability in an open bay so 
as Liverpool Bay ia of great mterest and worthy 
further investigation. 

S. elegans appears to have one main spawn 
period, January to May, while S. setosa a pent 
have at least two, namely, April to June and Augo» 
The winter brood of S. setosa attains a larger averr 
size than the summer brood. 
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PERCANTAGE 4. sciosa IN TOW-SETTINGS IN THA LIVHRPOOL 

1937 anp aT Port Enr 1928-87 (exowrt 1985) ARB QIVEN WITH 

BALINITY READINGS %, AT THE Bar Lramrenre (1987) AND MEAN 
MONTHLY MALINITINS aT Pont Emo ror 1986 ann 1937. 


Disrricr 


8. satora 
8. Port Hrin 1935 | 5. Bar Lightahip 1937 
4. do. 1028—-%i 6. Port Hrin 1937 


Data on the rates of growth, time of sexual matum 
and relative abundance of the two species at differe 
seasons of the year, with a discumiion on +P 
sexual cycles, will, it is hoped, be given by one of 
(E. L. P.) later. 

We are indebted to the esci APR Depe 
ment at the University of Liverpool an 
the Port Erin Biological Station for the are 
salinity. 


7 Port Brin 1% 


E. Lows Preeas 
t of Zoology, J. H. ORTON. 
University of Liverpool. 
Sept. 8. 
ka ee aM SOA University of Livery 
* Russell, F. 8. J. Mar. Biol. Assoc., 28 (2), 300 (1935). 
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Sponge Mortality at British Honduras - 

A HmAvY mortality among commercial sponges, 
dmilar to the Bahamas mortality reported by 
Jaltaoff, Brown, Smith and Smith’, has appeared 
among sponges off the coast of British Honduras. 
The disease first in the Bahamas in Decem- 
oer 1988, on the north coast of Cuba in February 
1989, and at Key West, Florida, in March. [oases 
were first reported from British Honduras in June 
and continued to appear during July and August. 

Investigations were carried out in British Honduras 
Iby me during August and have yielded the following 
resulta. 

The sponges, for the moet part under cultivation, 
“grow upon within Turneffe lagoon, which 
is enclosed islands and communicates with the 
soa by amall creeks and larger channels. The sequence 
of infection, as recorded by Government and private 


«nd in areas broken up by amall cays. 

During the months of April, May and June rainfall 
ee ee 
Irevious years water temperatures were generally 
uigher. There is evidence that the salinity during 
“une reached very high values, but unfo 
voourate figures are not available. In July and August 


salinity within the- range of observation for 
orevious years, although the mortality remained 
imohecked. 

Examination of plankton collected with 120 mesh 
jet inch silk townet during August showed no unusual 
ronstituents or abn quantities of the species 
1ormally present. In accordance with ious 
yxaminations, a general paucity of life was disclosed. 

The microplankton was also poor, except for the 
presence of bacteria, considered to be the food of the 
sponges. Bacterial examination showed 2,000-30,000 
ITganiams per 0.0. in various of the lagoon 
daring August. This inei Gc 2,000—25,000 

No unusual mortality was observed among other 
formes of life in the lagoon. Non-commercial sponges 

Microscopic investigation disclosed the presence of 
fungus-like filaments in the great majority of dying 
sponges examined. In appearance, spread of infection 
through the individual sponge, and greater abundance 
n the transition xone between dead and living tissues, 
he iam was indisti 
probably responsible for the Bahamas disease. Apart 
trom 


ing after the onset of decay. 

The successive appearance of the mortality at Key 
West and at Turneffe and the local progress of the 
nortality along the of water currents renders it 
orobable that the disease organism was transmitted 
‘rom Key West to Turneffe by an ocean current. The 
trong current running counter to the Gulf Stream 
„long the shores of the Gulf of Mexico and the Gulf 
f Cam has a velocity varying from- 0:5 to 
? knote. The time elapsed between the appearance 
af sponge damage at Key West and at Turneffe is 
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ample for transmission of the organiem by this 
current. 
At the time of writing no further damage has been 
reported from Turneffe since the middle of August. 
` : F. G. WALTON BHITE. 


i Manone, 148, 807 (1939). 


Transplants of Sea-Island Cotton 

Wirra regard to the statement made -by Prof. 
Macbride in Naruss of February 4, p. 205, that 
“the effort to transplant ses-island cotton from 
isleta off the coast of Carolina to other parts of the 
world has resulted in failure. In a few years the 
transplanted cotton reverta to the native stook”, the 
following facta, which do not quite support this view, 
may be of interest. 

island cotton has been grown at the Govern- 
ment Agricultural Farm, Sakrand, Sind, for at least 
ten and the samples raised ai this Farm have 
been regularly tested at this Laboratory since 1929- 
30. It has bean found that in the second year of 
tests (1930-31) the mean fibre-length dropped from 
1:44 in. to 1-25 in., but sinoe then it has remained 
more or leas the same with the exception of 1936-37 
ee eee 1-18 in. The mean 
fibre-weight per i has remained remarkably 
steady at about 0-117 x 10 ox. From the Farm 
the cotton spread to the cultivators’ fields, and in 
1985-36 the area under its cultivation stood at 
1,400 acres, giving a crop of about seven hundred 
bales. Since then the aree has decreased sharply, 
not because of any deterioration in ita fibre- es, 
but because of its poor yield, which prevented tbe 
cultivators from getting adequate monetary return 
for their labour. 

It will thus be seen that at least during the last 
ten years it has not reverted, when grown in Sind, 
to the native stock, which is a neglechumn having 
a mean fibre- of about 0-70 in. and a fibre- 
weight per inch of about 0:800 x 10 oz., that is, 
nearly half as long and three times as coarse in staple 
as the Sind see-island cotton. Ita yield, however, 
has not been satisfactory, and it may be said to have 
failed on that account. - 

NAZIR AHMAD. 


Cotton Technological Laboratory, 
: Bombay. 
Sept. 1. 


Myzus ornatus a Vector of Potato Viruses 


Towanps the end of 1932, aphids later identified 
as Mysus ornatus!) were found feeding on clover plants: 
j Glamevin. 


the carrying out of tests to ascertam the efficiency 
of this species as a vector of potato viruses. 

It was used in three separate trials as a vector of 
leaf roll, and the resulta showed that out of sixteen 
healthy potato planta colonized with Mysus ornatus 
from a leaf roll source, ten developed leaf roll. In 
two trials as a vector of virus Y, five out of sixteen 
healthy potato planta became infected with this 
virus. Negative resulta have so far been obtamed m 
trials with viruses X and A, ; 
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Mysus ornatus has been found to only a very slight 
extent feedi on field crops of potatoes in Eire, 
consequently it is probable that it is not important 
as a vector of potato viruses under field conditions. 
In view of its wide host range and of the above 
results, and on analogy with Myrus persion, it is 
probable that Myzus ornatus may act as a vector of 
viruses of crops other than the potato 

Jamas B. LouGHwAR®E. 

Albert Agricultural College, 

Glasnevin, 
Dublin. 


I lang. F “Anew Aphid-Past of Violets’, Nat. Mon Mag., 08, 52-53 


Determination of Growth-Rates by the Optical Lever 
Method 


RHYTHM was suspected to occur in the growth-rates 
of seedlings but it could not be detected with the 
ordinary microscopic methods. The method described 


here is promising and proved to be socurate and 
practical. 
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Rbytitm in cell proliferation is habitually retained 
in spite of certain variations in the periodicity which 
are mduced by changes in the environmental factors. 
This kind of rhythm cannot be detected directly, 
but only by means of histological methods. Growth- 
by cell enlargement increases the bulk considerably 
in a short time, which makes it probable that a 
sufficiently sensitive method should make it possible 
to detect rhythm by direct measurement of growth 
rates, if it exists at all. 

There is good reason for thinking that the elabora- 
tion of phytohormones of the bios group and that of 
the phytobormones of the auxin group are correlated. 
Since the bios factors regulate the process of ocell 
proliferation and the auxin factors regulate cell 
enlargement, it is probable that rbythm in oell 

t must exist and that it is correlated to 
the rhythm observed in cell proliferation. The optical 
Iever method should yield satisfactory evidence of 
rhythm if it exists. 

The optical lever method offers several advantages 
over the microscopic cage igs It is not neocese 
to mark the seedling; the seedling need not be 
disturbed during the period of observation; the 
seedling need not be exposed to light; the factors 
influencing the growth-rate may be controlled durmg 
the observation ; the scale reading varies constantly 
with the growth and may be recorded at any time ; 
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the sensitivity may be increased beyond the limit 

possible in the microscopic method. In the set-ug 

which we employed in recent experiments the direc» 
ing was 0-002 mm. 

A galvanometer mirror was mounted on the balance 
wheel of a watch movement. It reflected a beam om 
light, coming from a scale, which turned through az 
angle that was twice as great as the angle througt 
which the wheel turned. The beam was observec 
through a telescope, where the scale was read witl 
the aid of a reticule. A light glass arm was mounted 
on the wheel and had a small bead on the distaP 
end. The movement of the growing point turned the 
wheel. Friction at the point of contact was alight, and 
in the jewel i of the wheel, neglimble. The 
moment of mertia of the system was small. A force 
of 5 mgm: applied at the bead was sufficient to raise 
the lever arm. If the wheel was turned through an 
angle thab was greater than was permitted to obtain 
aocurate results, the scale reading was automatically 
thrown out of view. The elevation of the arm pro- 
duced by growth was easily compensated by means 
of a rack and pinion adjustment mounted on the, 
standard which carried the system. Without thie 
arrangement the optical lever method would not be 
practical. 

The displacament of the bead is determined from 
the formulas : 


Ho => xL, 
in which W is the displacement; pp’ the difference 
in consecutive scale readings; L the length of the 
lever arm and D the distance from the scale to the 
mirror. 

- D was determined directly and found to be 
4456-0 mm. L was determined ee aa with 
callipers at first and then by using the 
formula, but determining Æ witha: & Measuring micro- 
scope. It was found to be 20:50 mm. By actual 
trials the probable error for our set-up was found to 
be leas than 0:2 microns. 

The i was placed on an adjustable stand 
which made it poasible to bring the growing point 
into contact with the bead out disturbing the 
set-up. which was adjusted so that readings could be 
taken immediately after contact was made. This 
feature is of practical mportance in the method. 

The ing was kept ın a ohamber which had an 
adjustable side. This side had a small 
through which the beam of light could to and 
from the mirror. The chamber made it ible to con- 
trol the light, the temperature and the relative 
humidity. 

One example will suffice to illustrate the method. 
The seedling grew in a substratum of peat and sand. 
It was watered with standard Knop solution at the 
time of planting and not again except forty-five 
hours after recording had begun. Seventy-two hours 
after planting, when the hypocotyl was just emerging 
from the soil, contact was made between the hypoootyl 
and the bead. The ture was 72° F. thro 
out the period of the experiment; the relative 
humidity was 90 per cent before the recording began, 
ee 

95 per oent for the remaining hours 

The baa is given graphically in the accom- 
panying . It moreased somewhat with the 
relative humidity ue the increment could be noted 
after six minutes. The addition of water to the soil 
inereased the rate very much, which was noted one 
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«od one half minutes after watering, and made the 
eeriodicity much more pronounced. 
The plant never ceased growing. The periodicity 
as evident before and after the changes in 
<avironmental conditions. The a value of the 
towth-rate was caloulated for each hour of the three 

. From the values obtained, the general 
verage rate of growth was obtained and found to 
e 1-092 mm. per hour. Employing this value the 
aloulated final height was 6-8 am. By actual 
deasurement it was found to be 6-4 am. The evidence 
mstifies the conclusion that the method is accurate 
nd practical. 

Wirum A. Brox, 

Institutum Divi Thomae, 

Athenwsum of Ohio, 

Mount Washington, 

Cincinnati, 


Sept. 7. 


vin-Adenine-Dinucleotide in Tissues of Rats on 
Diet Deficient in Flavin 
Ochos and Peters! found cocarboxylase decreased 
1 tissues of fed on a diet deficient in vitamin 
4. Gost aie em* reported a diminution 
of in tissues of animals on a nicotinic acid 
ree diet. We now find s similar diminution im the 
lavin-adenine-dmucleotide content of boiled extracte 
«f tissues from rats fed on a diet deficient in flavin. 
he rate (average weight 35 gm.) were fed a 
yntheżic diet of rice starch, casein (alcohol extracted), 
alt spear ge i lemented by ood liver oil, crystalline 
B. hydrochloride, a 50 per cent aloohol 


ee ea i 


revious fuller’s earth and franconite adsorption. 
‘hese supplements were flavin-free. 





The nucleotide was determined after the method 
f Warburg and Christian‘, and solutions standar- 
dized from a,pure specimen kindly sent by Prof. O. 
Varburg. air arpa Piven ore ae 
cacreased in weight but alightly (see table), while 

troup B, receiving in addition 50 pgm. flavin day, 
«ad a normal growth rate. Some rate in A 
howed a dermatitis, especially around the eyes, and 
thers (results not recorded in table) died before the 
onclugion of the experiment. It is sean that the 
mean flavin-adenine-dinuclectide values of A 
are all lower than those of Group B. This is especially 
-o in the case of heart and liver tissue. Application of 
‘sher’s t test to the difference of means of the heart 
wid liver figures gives t = 6-1 and 3-81 respectively. 
‘or P = 0-01, ¢ = 8-17. These figures are thus 
Nearly significant, and afford direct evidenos of a 
arther instance of a i in the vitamin B 
omplex affecting biological oxidation systems. 


NATURE 


* the 


787 


These resulta will be reported in detail elsewhere. 

We are indebted to the Nuffield Trustees and the 
Hildebrand Harmsworth Trustees (Merton College) 
for financial support. 

Nots added in proof. In a letter which has just 
appeared (Naruns, 144, 670; 1089) Axelrod, Sober 
and Elvehjem report @ decrease of d-amino-acid 
oxidase in kidney and liver of rats fed on a flavin- 
deficient diet, suggesting a deficiency of ita coenzyme. 
Our own independent results furnish the direct 
proof of this. 


: 8. OCHOA. 
Department of Biochemistry, R. J. ROSSITER. 
Oxford. 
Sept. 18. 


t Ochoa and Peters, Diochem. J., 88, 1501 (1938). 

‘Axelrod and Hirehjem, NaTurm, 148, 2851 (1939). 

* Kinnersley, O'Brien, Peters and Reader, Biechem. J., 57, E25 (1983). 
t Warburg and Obristlan, Biookem. F., 903, 150 (1938) 


Mechaniam of Decomposition of Hydrogen Peroxide 
by Catalase 


Ww have recently suggested! that the ition 
of hydrogen peroxide by catalase is brought about by 
the successive reduction of the catalase iron by the 
peroxide and its re-oxidation by molecular oxygen 
the reaction proceeding according to the following 
equations : : 


4Be-*: + 2H,0, = 4H: + 20, 
4Fo'' + 4H: + O, = 4Fe--: + 20,0 
20,0, = 2H,O + O, 


The evidence supporting this suggestion can be 


summarized as follows : 
(1) It can be shown spectroscopically that the 


trivalent iron of azide- or hydroxylamine-catalase is 
rapidly reduced by hydrogen peroxide, although a 

reducing agent such as sodium hypo- 
sulphite reduces neither the free ostalase nor its 
azide or hydroxylamine derivatives. 

(2) The reduced azide- or hydroxylamine-catalase 
is readily re-oxidized by molecular o but nob 
by hydrogen peroxide or potassium ferri ide”. 

(8) It has been demonstrated manometrically that 
complete removal of oxygen inhibits the catalytio 
activity of the enzyme by at least 88 per cent in 
acid phosphate solution and only by 40-70 per cent 
in a more alkaline phosphate buffer solution. The 
remaining activity of the enzyme in these - 
in e non-enzymio tion 

ee xide, which increases with the pH, 
ond whee ii tes a sufficient amount of oxygen 
to the catalytic activity of the enzymet. 
our oxygen-free manometric experimenta, strong 
or even. lete inhibition of catelase was obtained 
only when non-enzymic decomposition of hydro- 
gen peroxide was almost completely abolished. The 
formation of oxygen during the experiments from 
non-catalytic decomposition must be avoided because, 
soi nga cate rt cancer nea a 
proposed by us, the trace of oxygen can, by 

Initiating & series of oxidations and reductions, bring 
about an extensive decomposition of hydrogen per- 
oxide limited only by the stability of the enzyme 
preparation. The experimenta, therefore, had to be 
carried out in absence of impurities containing other 
catalytic metals or hamatin compounds, at a low pH, 
in thoroughly oleaned flasks and using purified 
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ta. Moreover, the small amount of oxygen 
evolved from hydrogen xide even under these 
conditions was rapidly eliminated from the solution 
by shaking it vigorously in a thin layer. 

Our results have been challenged, however, by 
Johnson and Schouvenburg*, who claim to have been 
able to demonstrate that the catalytic decomposition 
of hydrogen peroxide by catalase may take place in 
the complete absence of molecular oxygen. Their 
evidence is derived from a qualitative experiment 
showing that hydrogen peroxide added under strictly 
ansrobic conditions to luminous bacteria is decom- 
posed by the catalase of these bacteria. The libera- 
tion of oxygen is shown by the appearance of lum- 
inescence in these bacteria, which waa previously 
extinguished owing to the camplete absence of oxygen. 
These experiments have been carried out with catalase 
of living and lysed bacteria, naturally in the presence 
of a great many of other intra- and extra-cellular 
catalysts and in strong buffer solutions at pH 7-3; 
in other words, under experimental conditions, which, 
as we have clearly shown in our paper!, would reveal 
only @ partial or even no inhibition at all of the 
activity of catalase. 

On the other hand, if we assume that the catalase 
in their experiments was strongly (90 per cent) 
inhibited, which is very improbable, the remaining 
catalytic activity would liberate a sufficient amount 
of oxygen to induce luminescence in their bacteria. 

We can say in conclusion that their experiments, 


Tua intensity of vertucally directed mesotrons at 
different heights in the atmosphere haa been 
measured by E. G. Dymond in a series of balloon 
flights. It is found that the intensity risos to a 
maximum of nine times the ground level value at 
an air pressure of about 80 mm. mercury. In order to 
bring the theoretical intensity variations, derived by 
Euler and Hei , into agreement with these 
experimental resulte, 1t is suggested that there is a 
minimum energy of formation of mesotrons in the 
upper atmosphere, of about 8 x 10° ev. 


H. R. Nettleton records the conclusion of & series 
of researches on the absolute measurement of elec- 
trical resistance by the development of a method 
which utilizes the average B.M.»#. of a commutatng 

r. He describes how difficulties associated 
with the method have been overcome, and states 
that resistances of approximately an ohm can be 
measured rapidly with an accuracy of a few parts 
in a hundred thousand. : 

C. C. Addison finds some interesting differences in 
interfacial activity between short-chain isomeric com- 
pounds of classes not previously regarded as surface 
active. Interfacial tension measurements may be 
used to differentiate between such structural or 
sterecisomeris compounds. 

A. B. Wildman and H. B. Oarter indicate the 
present confusion in the terminology of fibre-follicles 
in the Mammalia. They suggest a new terminology 
which recognizes clearly two main growth phases and 
which should make possible a more intelligible oo- 
ordination of research on the development of the 
mammalan coat. 
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far from disproving our resulta, ahow only that tl 
qualitative testa with luminescent bacteria are ; 
very little use in the study of this problem, for whic 
reliable and strictly quantitative methods are alreac 


available. 
D. Kunis. 
Molteno Institute, 
University, 
Ost. 18. 
1 Kelin, D., and Harko; H F, Pro. Roy. Soo, B, 194, 397 (1028) 
* Katin, D., and Hartree, H. F., Proe. Roy. Soe , B, 191, 178 (1936 
* Johnson, F. H., and van &Schouvenburg, Naruen, 144, 634 (1939). 


Tables for Statisticians 

In my review of “Statistical Tables’, by Fishi 
and Yates (Natura, September 28, p. 533), I referre 
to the “interesting innovation of providing mee 
differences for half the interval only”. Dr. L.. 
Oomrie has gata out to me that this practice 
followed in E. V. Huntington’s “Four Placd Tabl- 
of Logarithms and Trigonometrio Functions”, and 
gladly take the opportunity of acknowledgmg th 
fact. 

J. WISHART. 
School of Agriculture, 
Cambridge. 


Points from Foregoing Letters 


E. Lowe Pierce and J. H. Orton find that Sagit 
elagans 18 I or exclusively present at Po» 
Erin and S. setosa in Liverpool Bay, except durin 

i ial tides when interchange of species oooun 
It is inferred that extensive mixing of inshorp and of 
ashore waters occurs at equinoctial tides and that : 
other periods a relatively stable body of water exis 
in Liverpool Bay. 

Mortality among sponges off the coast of Britis 
Honduras is reported by F. G. Walton Smit 
Evidence is given to show that the probable cause 
identical with that of the recent Bahamas mortality 
the time and place of appearance support the sugges 
tion that the disease has been tranamitted by ocea 
currents. 

The aphid Myxus ornatus is found by J. łŁ 
Loughnane to be a vector of certain potato viruse 
In view of this ability and of ita wide host rang 
it is suggested that this species may act as a vecti 
of viruses of planta other than the potato. 

S. Ochoa and R. J. Rossiter report a decrease < 
the flavin-adenine-dinuclectide of Warburg an 
Christian in the heart and liver of rats fed on 
flavin-deficient diet, providing another instance of 
deficiency of the vitamm B complex affecting 
biological oxidation system. 

D. Keilin and E. F. Hartree find that the decon 
position of hydrogen peroxide by catalase is brougl 
about by the successive reduction of the cetala 
iron by the peroxide and ita reoxidation by tł 
molecular oxygen. This is in contradiction to tł 
view of Johnson and Schouvenberg, which was base 
on qualitative tests with luminous bacteria. 
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RESEARCH İTEMS 


¢manation’ 
Aupwanation’, Hanns Weltzel since (J. Gypsy 
*e Soc., Ser. 8, 18, 4; 1939), is derived by the 
zle of Germany from the German ‘harmonieren’, 
the sense of ‘getting on well with’. If this is 
rect, it is remarkable that the Sinti should have 
a German term for so characteristic and 
sient an institution. It is centuries old among 
rman gypsies or rather among Sinti only. It is 
» basic principle in the structure of their unity. 
is the union of a small group of gypeies, in which 
» number of families is not limited, and the leader 
mot a chief, but a ‘dispenser of justice’, or ‘judge’. 
ə Hermanation also applies to a daftnite localized 
sup. Most of the ies of central Germany 
ong to one. The ’ is 80 called 
m the beautiful tail feather of the moor-cock, 
ich hunters often wear in their hat. Members 
one Hermanstion would not eat with those 
onging to another. Sometimes the term is used 
cic cn ld ag ag TONES ys ass 
(Ru, the gathering at which matters concernmg 
osy law are discussed, and marriages, dispensations 
justice, cases of outlawry, and the like are settled. 
m ‘this it follows that Hermanation denotes a 
ing of families which, on the basis of a bond of 
ationship, subjects itaelf to ita senior member and 
colleagues in matters of definite cugtom. The 
dge’, who was in no sense & ‘chief’ or ‘king’, had to 
a person of reputation and unblemished character 
the gypsy sense), of imposing appearance, and of 
ae gypsy blood. Supplementary mformatian oon- 
ns ceremonial purity, in which taboos relating to 
men ard'streased : for example, the sole of a woman’s 
œ» renders things unclean, and hemoe it is never 
nded ; while among the Krauses a woman carrying 
ag or ‘bucket must hold it away from her body. 


«as of Bengal 
‘Ow various occasions in 1983-35, Mimendra Nath 
su carried out investigati of the physioal, 
dal and cultural peculiarities of the Buna colonies 
(J. Department of Letters, Univ. of Calcutta, 
, 1989). The Bunas are an aboriginal people of 
ngal, probably immigrants from Chota Nagpur, 
by the demand for ‘landless’ labour. 
ma is a name given them as a ‘wild’ people, 
yugh there are other interpretations. In the 
Mazes they live In separate areas; and the state- 
mt that they are hated by Hindu and Mahom- 
dan alike on account of their fondness for fowl 
d pork is ‘correct ; but nevertheleas a large amount 
intermixture with the two communities has taken 
ace. Anthropometric measurements and observa- 
ns of 220 subjects show skin colour (unexposed) 
«ying from tawny white to dark; hair wavy, but 
th 1-5 per oent woolly; in colour, black, dark 
ywn or grey. Eye slit horizontal, or straight ; eye- 
our dark brown, 65 per cent, with medium and 
ht brown as variants. The nose is generally 


aight, though convex noses occur; no alveolar 
and facial alight; lipe 
85 per cent without eversion ; the chin is 


a and the body musculature is marked. 
© following are the for: (1) stature, 
ale, ranging from 180-0 (very short) to 179-9 (tall); 


ee eee 
159-0, the next tage being 9-6 in the 


peroen 
group 1860-0-169-9; females, range 140 (short) to 
152-9 (below medium), 65 cant bemg m the group 
140-0-149°9 ; (2) cephalic index, males, dolicho- 
cephalis, 41 per cent, mesoosphalic, 54 per cent, brachy- 
cephalic, 5 per cent; famales, 40 per cent, 20 per 


cent, and 40 oy Be parte nasal index, 
males, leptorrhi cent, mesorrhine 70:5, 
platyrrhine 3-5; aae e oe eo a 


and 15 per cent respectively. On analysis it appears 
that the Bunas are a highly mixed group, of which 
the basic stock was probably indigenous to Ohota 
Nagpur, but which afcerwarda intermixed freely 
with the peoples of Bengal, Brahmans, Kayasthas, 
and Namasudras, and lower Hindu casteg. 


Blood Groups in Africa 

Da. R. Kuspen-Daaw has described the results of 
an investigation into the distribution of blood 
groupe among African natives (Pub. S. African Inst. 
Med, Res., 44, Johannesburg, 1939). Tribes were 
examined over a wide area in Southern Rhodesia, 
Nyaseland, Tanganyika, Kenya and Uganda, and a 
number of blood were collected and 
examined in the field. Considerable differences exist 


between the peoples investigated, for the percentage 


of the O-group varies from 41 in the Lango to 74 in 


the Ndau; the of the B-group ranges 
from 5 in the Gogo to 81 in the Ankonde, while the 
Ro ee 


nee Genitive: of the otha cal dis- 
pre eee s 


is discussed, and it is 
suggested that the Bantu did not descend from the 
Negro, but are rather a purer example of a common 
stock, and that the migration on the weet coast has 
been from east to west rather than in the contrary 
direction. The Bush people are shown to be leas 
‘ancient’ than are the Bantu, and an Egyptian* 
is suggested for the Hottentot. oe a a 
a eal 
cal examination, and tables are given of the 
a E E, 


Employment Tests for Rayon Factory Hands 

Sigemi H. Kirihare and Karuo Nakamura (Report 
No. 41. Japan Institute for Science of Labour) carried 
out @ study to see what relation there was between 
mental characteristios and efficiency in the operatives 
of a rayon factory. The ages of the workers ranged 
from. 14 to 18 years. An intelligence test and various 
performance testa were given to the workers on a 
number of processes, and the results of the testa 
were correlated both with the quality and quantity 
of the output. Intelligence apparently plays a 
negligible part in succeas in all proceases with the 
exception of ‘reeling’; this process gives a positive 
correlation with all the testa whereas the others give 
either negative or insignificant correlations. T 
the resulta at their face value, the use of testa woul 
not give a better selection than the more usual 
methods. The writers, however, do not 
adequate account of their method, and An 
they indicate that motion studies were attempted, 
they do not make it clear whether the results of such 
studies guided them in their choice of tests. 


790 


A Pleistocene Bird’s Egg 


` Eaas are rarely found in fossil deposits, so that the 
discovery of a bird's on the east slope of Lone 
Mountain, Nevada, in a’ it attributed to Pleisto- 
eene times, deserves notice. Alexander Wetmore 
states that the egg, of which only one half has been 
preserved, is embedded in dendritic tufa, having 
a tly been deposited in water beneath a cone 
af that maral tw Which: ib: afisnwacda. boosts 
involved (Condor, 41, 98; 10939). It measurea about 
63 mm. in leugth and 38- ‘5 mm. in width ; the shell 
is pale olive buff in colour on the outer surface and 
its surface bears irregularly scattered A eae -Although 
no identification is claimed, the author states that 
comparison with modern eggs suggests that the foesil 
egg comes closest to the egg of a cormorant. 


Jungle Yellow Fever and other Diseases 

Important studies on jungle yellow fever in 
Brazil are described in the annual report for 1938 of 
the International Health Division of the Rockefeller 
Foundation, recently published. Jungle yellow fever 
differs from the classical variety of yellow fever in 
that it is not oonveyed by the ito, Ædes 
egypt. As a result of much it seems 
probable that certain monkeys may be reservoirs of 
jungle yellow fever, infection from which may be trans- 
mitted to man by two species of mosquito. Preventive 
vaccination with a particular strain of virus has been 
extensively pursued, more than a million persons 
having been inoculated, but it is too soon to state 
with what amount of success. Malaria, influenza, 
tuberculosis, and worm and other diseases have also 
been the subjects of study. Details are given upon 
finance, and of grants made to various bodies, schools 
and individuals, 


A Trypanosome in a Tigress 

PARASITIO are found in the blood 
and tissues of various kinds of vertebrates, sometimes 
causing important diseases in animals, for example, 
in the horse, and the African sleeping sickness in man. 
They are, however, rarely found in oarnivorous 
animals, and the record of a ogome enoountered. 
eden p Z. Mohamed is therefore of con- 
siderable interest (Ministry of Agriculture, Egypt. 
Veterinary Service Bull., No. 200. Cairo, 1989). The 
animal came from Sumatra to the Zoological Gardens, 
Giza, in 1926; it had always been healthy, but 
became ill on October 18, and died on October: 21, 
1985. Trypanosomes were found in the blood in large 
numbers; cultures were failures, but inoculations 
into dogs, rabbits, rats and guinea pigs proved fatal 
to these animals in periods of from one to four 
months. The morphology of this tigress trypanosomes 
is described ; it closely resembles that of Tr. evansi, 
which causes surre in camels, but differs from it in 
some points, and is regarded as a new species, for 
which the name Tr. kirdans is The 
source of the infection in the tigreas waa not dis- 
covered. 


Toxictty of certain Insecticides 

G. R. Cameron and Cecile R. Doniger have carried 
out toxiaty ts on mice, rate, guinea pigs 
and rabbits with lauryl thiocyanate and abani. 
carbitol-thiocyanste (in the form of lethane 884). 
These agents are now being employed as contact 
msecticides in the campaign against the bed-bug. In 
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fleld-work, they are diluted, usually with keroser 
to about 1]: 64 for the first-named, and 1: 40 í 
lethane. Methods of exposure included contact 
miniature houses sprayed with the undiluted 4 
diluted liquids, skin applications, oral administrati- 
and injections. Both compounds cause death of t 
experimental animals on injection, but in dilutic 
similar to those used in fleld work have produced 
ill effects, and in such dilutions are ely to 
dangerous to human beings. Undiluted lauryl th 
cyanate causes severe local reaction When applied 
the akin, letbane only a alight reaction. ‘Che ab 
should, therefore, be protected when handling t 
undiluted substances (J. Path. and Bact., 49, 86 
1939). 


Effect of Temperature on Chromosomes affected by X-r. 


K. Sax and E. V. Enzmann (Proce. Nat. Aoad. Si 
25, 307-405; 1939) have analysed the effect 
temperature upon aberrations induced by X-rays 
the chromosomes of Tradescantia microspores. F 
cept for earliest prophase, it is found that X-rz 
induce considerably more breaks at 83°C. than 
38° 0. There is a oritical temperature above wh) 
the number of observed breaks is much reduced, 
this critical temperature varies with the season. 
authors consider that X-rays induce a similar num¥ 
of breaks at low and at high temperature, but st hi 
temperatures the reunion of ends is accelerate 
therefore the reunion of the original breakage pow 
may take place. nt may occur throus 
the slowness of reunion at low temperatures. J 
reverse temperature effect at earliest prophase 
difficult to explain, but may be due to similar cau 
to those underlying the phenomena of chias, 
formation, which also occurs at this stage. 


Analyses of Commercial Coals a 


A REPORT on the analysis of commercial grades 
coal produced in the Nottinghamshire and Der 
shire area has just bean published (Summary of F 
Research Survey Paper No. 48. London: H. 
Stationery Office. 8s.). The report forms part of m 
general survey of the national coal resources wh» 
is now being carried out, and is the second to d 
with commercial sampling in this area. It prese» 
the results of the is of 277 grades of coal fr 
seventeen collieries. The work of the survey proce: 
along two parallel lines. The first deals with i 
seams as they occur below ground. The coal fre 
the seams, however, is passed through many proces 
of blending, cleaning and before bes 
marketed. The second line of investigation is the 
fore to sample and anslyse the actual products of t 
collieries, so that information may be availa! 
regarding the types of coal actually obtainable 
consumers. The present report is confined to w: 
of the second kind and deals with such types 
varieties for the manufacture of metallurgical oo? 
high-grade house and gas coals, locomotive a 
bunker fuels, and free-burning coals for ate: 
raising and industrial purposes. At ee 
colliery visited, all the grades finding a commerc 
outlet were sampled and analysed. Against i 
recognized commercial name of each grade are git 
the screen size and description, including the meth 
sel pla ion, use and seam of origin. These dr 
are followed by the analyses. The report also inclu 
a discussion of the variabihty of the grades a 
of the methods by which they are prepared. 


Xo 3653, Nov. 4, 1939 


ymd Vibrations near Dynamite Blasts 


Tas has been the subject of investigation by L. Don 
aot (Bull. Sots. Soc. Amer.. 20, No. 8, 487; July 
39), who has examined in detail the records of such 
«arty blasts obtained on a portable three-component 
em h. He found tbat high- vibra- 
ns (25-50) of short duration (about 0-5 sec.) were 
gpical of records on rock, whilst lower frequencies 
-5) and longer duration (max. 23 sec.) were recorded 
unconsolidated earth fill, particularly if it exceeded 
out 20 ft. in thickness. ‘Among the chief typea of 
bration, Rayleigh waves, Love waves and a new 
sbeervationally) C-type wave were generally ob- 
«ved. The average period of the Rayleigh waves 
as 0-14 sec., the velocity of the front of the group 
out 1,000 ft./sec., and the velocity of the centre of 
«ergy about 800 ft./jsec. The period of the Love 
aves was about 0-15 sec., and the beginning of the 
sup corresponded roughly with the equation 
- 0-340 + 5, witht in seconds and A in foot. The 
mrd type of surface wave, called C, was characterized 

motion on all three components, with maximum 
splacements in phase, a pull-down-left followed by 
push-up-right or other similar oombination. It 
set nS resembled one of the theoretical coupled 
aves of Uller. The apparent beginning of the O 
ave approximately Attod the the travel-time equation 


= 0-100 + san (ft. sec. unite). Ita period may 


ve been 0-18 sec., but irregularity of form made 
8 measurement uncertain. Same or all of these types 
waves could be identified on the records examined 
Leet, and their separation by velocity differences 
ms undoubtedly a basic factor in the rapid diminu- 
en of the initial amplitudes with distance. It was 
served that the detailed manner in which this 
curred was unique for every location, depending on 
‘al formations and velocities. but the range of 
aaa for various distances and sizes of charge 
d be predicted within limits which were narrow 
ough to be of practical engineering value in 
Mimating probable effecta on structures. Maximum 
aplitudes at distances than a few hundred 
at from the shota reported (typically 60 per cent 
id ee ee loaded in three holee 
in. diameter 140 ft. deep) did not. exceed 4 and 
ire often leas than 1/106 those found necessary to 
ame Initial damage to plaster in a test house sub- 
sted to increasingly severe vibrations until damage 
curred. 


«eather Periodicities ın Turkestan 


PERIODICLITIES in weather observed in Turkestan 
«d on the eastern shore of the Black Sea (V. A. 
‘agoveschensky, Ptroda, No.6; 1989) would a 
coincide with the 20-day period of variation Thich 
4 been found to exist in the solar constant (of. 
obot, Narunm, 143, 705-708; 1989). While 
vestigating the periodicities m daily minimum 
anperatures, Blagoveschensky discovered in them 
master cycle, lasting, on the average. 18 + 2 daye, 
th a fall maintained for 3-4 days at the 
ginning of each period, followed by a gradual 
crease until a new iod is initiated by another 
Hl. The master endear ted on the 
mth or tenth day by a fall, mitiatmg another 
«perature wave. These waves occur throughout 
© year, and the summation of minimm tempera- 

oo i Uaioe ee lae 


NATURE 


791 


regular alternation of relatively warm and cold 
cycles. They appear to be determined by the pas- 
sages of families of major and secondary cyclones 
arriving from the north. 


Salts of Europium 


ALTHOUGH the rare-earth element euro 
characterized by Demargay in 1900, ite 
have been little studied. H. N. MoCoy (J. Amer. 
Chem. Soc., 81, 2455; 1989) has examined some salta 
with different resulta from previous workers. The 
m-nitro honate with 6 (not 8) 
H,O, the citrate with 4 (not 5) H,O and the iodate 
with 4 (not 54) H,O. A number of other europic 
saltes with organio acids, mostly with water of crystal- 
lization, were analysed. Europous salta are quickly 
oxidized by air when they are soluble, but the 

sulphate, EuS8O,, was found to be stable and to 
er little in & year. An improved titration 
method is descri 


europium was 


Total Solar Eclipse Results of June 8, 1937 


Iw “Solar Eclipse Berie” No. 1 of the publications 
of the henge hic Society (Washington) are 
described by several specialists the observations of 


the total solar eclipse of June 8, 1937, made from 
Canton Island, a small atoll in the Phæœnix Islands, 
by the joint expedition of the National Geographic 
Society and the United States Navy. The observation 
of this eclipse presented unusual difficulties, because 
ths pach oF totality «as conie ainol raol to 
the Pacifio Ocean, but the duration of totality, which 
exceeded 7 minutes—the longest ginee the year 699 
-——was an incentive to the projected expedition, 
although no land site waa near the position of longest 
totality. The'expedition had perfect weather for the 
eclipse. The corons was of maximum type according 
to expectation, the maximum of the ll-year solar 
cycle occurring in that year. Photographs of the 
corona were obtained with a special rotating sector 
disk in the optical train in order that the exposures 
might be more nearly equalized for the mner and 
outer perts of the corona. <A long streamer was 
recorded up to a distance of 5 million miles from the 
sun’s limb. The total light of the corona was also 
determined, and as in most previous eclipses was 
about equal to half the intensity of the full moon, 
or one millionth that of full sunlight. A study of the 
polarization of the coronal light was made, and it 
was found that the percentage of polarization of the 
coronas and its streamers increased outwards from 
the sun. The inner corona was also photographed by 
colour processes (giving a beautiful reproduction in 
the text). To obtam colour ion negetives, 
each plate carried ita own gelatine colour-filter on 
the opposite face to the photographic emulmon. A 
ee 
of the extent of: the corona aa seen by the eye 
In the study of the spectrum of the here 
and of the corons, a new emission line at 2 4412 was 
detected and to be a genuine coronal line. 
Valuable experience was obtained with a Schmidt 
camera (giving almost perfect definition over a very 
wide field) and aluminized plane gratings as applied 
to eclipse problems. The progress of the eclipse was 
described from the eclipse camp in a radio broad- 
cast arranged by the National Broadcasting Company 
of the United States, the radio transmitter 

installed on the Avocet, the ship which brought the 
expedition from Honolulu to Canton Island. 


THE TEACHING 


MONG the many functions which had to be 
cancelled when hostilities broke out between 
Germany and Poland was a discussion, due to be 
held by the Britiah Association at Dundee on 
tember 2, on “The Teaching of Mechanics’. This 
subject holds a peculiar position in the curriculum, 
lying as it does in the region between physics and 
mathematics, and having the character both of a 
severely academic subject and of a cultural one. 

The opener would have been Prof. E. A. Milne, 
who to consider the teaching of the subject 
to schoolboys, undergraduates, and research workers 
in turn; in the first stage, experiment should be 
dominant. It is not surprising, in view of Prof. 
Milne’s own work and experience, that he should 
suggest that in the third stage, the tacit assumptions 
of the existence of rigid bodies and of the uniform 
flow of time should be subjected to criticiam. He 
also offers the suggestion. that the logical unsatis- 
factorineas of quantum mechanics may be due to 
want of interest in the foundations of. mechanics 
among those who work on the subject. 

With Prof. Mime’s views we may compare those 
of Prof. R. Peierls, who was to have been the closing 
speaker, and who remarked to the present writer 
that he was sufficiently new to the task of teaching 
mechanios to feel an interest in ita problems and 
technique. He finds it difficult to steer a true course 
between the Scylla of special pore ae and the 
Charybdis of general theorems, and he feels also 
that ‘stetics-and-dynamice’ takes up too much time, 
to the exclusion of elasticity, hydrodynamics and 
even electricity and optics. On detailed pointe, he 
would like to see more use made of dimensional 
arguments, and the asymptotic solutions of problems 
(a plea which the writer heartily supports), whilst 
Prof. Milne stresses ın particular the value of vectorial 
methods as developed by 8. Chs 

The two to have been given between these 
were both by teachers in schools. Mr. K. 8. Snell, 
of Harrow, feels that in the general introduction, to 
be taken by all boys, experiment should be funde- 
mental, and the appeal to phenomena of daily life 
should be’ frequent. This introduction would thus 
satisfy those who demand cultural value in the sub- 
ject. For the other-course, to be taken afterwards 
by boys who intend to specialize in science subjects, 
Mr. Snell feels that the order should be reversed, the 
subject being developed mathematically. and the 
deductions checked by e i t. This is, of course, 
the line followed in much of the historical develop- 
ment of the subject, and allows far fewer principles 
to be used than the alternative method where experi- 
ment is made basic at each step. 

It was fitting that at a meeting held in Dundee 
one of the — should represent Scottish schools, 
and this role was filled by Dr. G. P. Tarrant, of 
Edinburgh, who, in addition to suggesting methods 
of teaching, had some specific grievances to mention. 
He points out that the content of Scottish education 
has failed to adapt itself to the modern world as 
rapidly as has that of England. Science there is still 
‘tolerated rather than encouraged, so that in the 
Higher Certificate examinations, Latin or geography 
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OF MECHANICS’ 


or history or book-keeping or art is a whole subj 
but physics or chemistry or biology is a half subj 
Naturally the school course is designed to meet 
examination requirements, and ıt bdoomes neceas 
to teach ‘electricity’ without mentioning elec» 
magnetic induction, motors or moving-ooil inst 
ments and thereby deprives the subject of any ve 
to the boy who does not ialixe later. In mechar 
itaelf, the syllabus omits the laws of momentum 
any consideration of rotation, and even exclu 
simple harmonic motion from ita consideration 
kinematics. In fact, the Scottish pupil does ab 
half the science subjects, and does each of tham abi 
half aa thoroughly as the English pupil. Hence p 
of Dr. Tarrant’s addreas would have been devoted 
a plea for overhauling the scheme of teaching 6 
examining science subjects in Scotland. The pres- 
writer would, however, remark that Scotch engine 
are known all over the world as sound and relia 
men in general, and therefore that it would se 
desirable to consider (a) whether mechanics ig | 
importent to engineers than teachers believe, 
(6) whether mechanics can easily be learned later 
life, in which case the school syllabus is leas import» 
to future specialista than we have assumed. 

The other part of Dr. Tarrant’s addreas show 
how, ın spite of difficulties, mechanics can be ms 
& ‘live’ subject. By means of Meccano models 
roof trusses and the like, problems of moments < 
be visualized, and the difficulties of three dimensi 
removed, The same method ilhustrates the trian; 
of forces clearly and visually. When the stage 
calculation is reached, the human being makes 
interesting subject. It requires no difficult mati 
matics, for example, to show on mechanical princip» 
that the requirements for the high jump are: (1) lo 
legs ; (2) powerful swing with the free leg and wi 
the arms, while the take-off leg is still bent; (8° 
straightening of the original forward tilt of the bos 
then a straightening of the take-off leg, and fina 
a jump with the toe, the whole being so timed t} 
the arms and legs acquire their upward momenti 
before the lift of the centre of gravity commenc 
and so that they are brought to rest relative to t 
body at the exact instant that the toe leaves cont 
with the ground; (4) a style of crossmg the | 
which the centre of gravity very low on t 
bar and the head above the buttocks. Like Pr 
Peierls, Dr. Tarrant introduces the dimension» 
argument, and uses it, for example, to show that 
very small animal needs relatively more food ths 
a big one, merely to keep warm, and explains the 
fore why small animals are not indigenous to t 
arctic or antarctic regions. 

Had the meeting taken place, it was the hope 
the organizers that the contributions to the fa 
discussion following these would have be 
not ‘the least valuable part, but it is hoped that t 
slight outline bere given of the contents of some 
the papers may at least stimulate those who wor 
have discussed the matter, to consider it again f 
themselves and perhaps to try out different metho 
of teaching, the results of which can be reported 
a more suitable time. J. H. AWBERY. 
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CRITICAL AND CO-OPERATIVE PHENOMENA 


N 1987, Prof. J. E. Lennard-Jones and Dr. A. F. 
`- Devonahire published two important papers on 
Xitioal Phenomena in Gases” im which they re- 


xrded each atom of a dense assembly, pity aden 
physical state, as moving in the fleld of force of 


3 neighbours and confined by them to a small 
gion of space equal to the mean available volume 
q atom. The methods and theory of these papers 
ave now been extended in two further papers. 
The first! deals with a theory of melting and t 
wuoture of liquids, From X-ray evidence on liquids 
regions of order 


sproximating orystallini 
e melting pomt, and from 
is known that certain types of disorder can occur. 
is therefore difficult to differentiate the crystalline 
“id and liquid states satisfactorily, and this is 
cesary before any theory of melting can be 
veloped. Assemblies of atoms with spherically 
metrical fields of force probably form ‘normal’ 
ids. In a solid the cell in which an atom moves 
localized, whereas in a liquid the motion of an 
om must be ted as a vibration about a 
int which is i undergoing displacement. Solids 
> assumed to be alloys of atoms and ‘holes’. At 


low 


thp atoms corey Te sea. 
sites on a perfect lattice and the 


olea’ all the avail- 


‘able sites on a similar lattice which interpenectrates 


the first. The number of atoms occupying abnormal 
sites gives a measure of the disorder of the assembly. 
The required for the interchange of an 4 

and a ‘hols’ is uasamed to be a function of the volume 


of the whole assembly. From these concepta a theory 
tion of state of 


of melting is developed. An equa 
solid. and liquid is also derived which gives values in 
good agreement with observed values for change in 
volume on melting, and for the thermal expansions 
of solid and liquid. 

The subject-matter of the second paper* very 
similar. The method in the former paper is simplified 
by ing that the environment of any one atom 
is governed by the a state of order throughout 
the assembly, instead of, as in the former paper, 
taking account only of immediate neighbours of any 
atom. The equation of state of a disordered assembly, 
the melting temperature in terms of interatomic 
forces, and the various phenomena associated with 
melting are discussed. 

1 Pree, Rey. Soc., A, 189, 317 (1630). 
t Prec, Rey. Sec., A, 170, 464 (1089). 


THE ENGINEER AND THE STEELMAKER 


is of great importance that the steehmaker should 
know all about his products, so that he may 
7e advice to the engineer as to any of the alloy 
als that he manufactures. 
Mr. D. Taylor, in the Journal of the Juror 
stitution of Engineers of October, in a on 
iteel and the Knginser’’, lays streas on the impor- 
ace that the steelmaker attaches to iding the 
æt suitable quality of steel for the work which 
e engineer has in hand. The common sphere of 
tivity linking together the work of engineers and 
stallurgista is the main subject of the paper. 
The author gives some typical examples of a 
3tellurgical and mechanical nature and of wrong 
ndling which leads to failure. He traces what 
to a ‘oast’ of steel from its initial stages 
ite final release. The first important stage is 
‘ecting the raw materials, the next the method of 
iting, which governs the cost, and finally the 
«nputation of the ‘mixes’ employed. Five methods 
melting are used. The first method ia the crucible 
sthod, in which the furnace is of simple design and 
ily controlled. The second is the Siemens open 
arth furnace, which produces either acid or basic 
val. In the case of acid steel, the bath of metal is 
~tked under an acid and so the sulphur and 
osphorus are not thereby eliminated and 
„teriais must be used.- In the case of the iG 
sthod, the sulphur and phosphorus may be removed 
Gost a while the S andl anangunses 
atent are cally unchanged. The third method 
the arc run with a basic hearth. The 
duot is low im sulphur and phosphorus, and this 


is good from the mechanical point™of view. The 
fourth method is the ooreleas high-frequency induction 
farnace. The advantages of this furnace are that there 
is no contamination of the metal bath, due to fuel ; 
ee 
melting tamperature can be controlled wi eertain 
aa ead Gh baik can Ge cennod. Ann han DOA 
used is to employ an hearth furnace to do the 
heavy melting, and then to refine the metal in the 
electric furnace. 


y 
worked. It is important that the ingot should be as 
perfect as possible, otherwise defects will arise at a 
later date. Saas abseil ape gr 
coasting temperatures must be taken. To uce & 
perfect ingot the surfaces should be smooth planes 
with correctly rounded corners. Prior to use, the 
inner surfaces of the mould are prepared by painting 
with a j After the metal has been 
poured into the mould, it commences to freeze in 
planes parallel to the. ingot mould surfaces. During 
the freezing, any non-metallic matter will, as arystal- 
lization be rejected and conveyed to the 
centre of the ingot, which is the last portion to freeze, 
and is thus trapped. When the steel has solidified 
and cooled, it can be stripped from the ingot mould. 
It is immediately marked up with ita cast number, 
which identity it carries throughout the works. Many 
months after coasting, relevant data, such as casting 
temperature, nature of the ingot skins, eto., of the 
cast can be readily found by reference. In this way 
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the steelmaker builds up a personal knowledge 
ae experience of the casting made by various 

OyB. 

If the product of the furnace is required in the 
form of castings, the casting temperature must have 
ita definite value. In this cage ita contours are good, 
the shri is & minimum, the structure is reason- 
ably strong and free from blow holes. The author 
gives lista of the common defects associated with 
castings and also defects rising from incorrect treat- 
ment or lication. 

The engineer sometimes produces componente 
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which need to be heat-treated. The hardening sho 
has a great deal of responsibility, as it is the lat 
stage of the work. The steelmaker goes to a groe 
deal of trouble in dete ing the critical pointa c 
his alloys, which can be f ad from the heating an 
cooling curves, and from these he computes the bee 
temperatures for hardening. These temperature 
must always be used. The pyrometer must bh 
periodically inspected and calibrated. Useful informs 
tion can often be obtained from the rhicrostructur 
as seen by microscopic examination of a represents 
tive sample by means of a metallurgical microscop 


NUCLEOLI, SATELLITES AND SEX CHROMOSOMES 
By Pror. R. Ruccies Gates, F.R.S. 


|i recent years striking discoveries have been made 

regarding the origin and history of the nucleolus. 
It has come to be recognized that in every cell of a 
plant or animal species there is at least one pair of 
ohromosomes which is specially concerned in pro- 
ducing this body. This pair of chromosomes may 
have either s satellite or a secondary constriction. In 
a satellited chromosome the exact point of origin of 
the nucleolus appears to be the end of the chromosome 
proper, where the delicate thread or filament arises 
which attaches the satellite (a tiny globule of chroma- 
tin) to the body of the chromosome. This locus has 
been called the nucleolar organizing body. In the 
telophase of mitosis each satellited chromosome gives 
rise to a nucleolus, while in a chromosome with a 
secondary constriction the nucleolus arises at the 
constriction. 

There are thus in the early telophase of mitosis as 
many nucleoli as there are chromosomes with satel- 
lites or secondary constrictions (the primary constric- 
tion bemg at the spindle fibre attachment). Some 
chromosomes with a secondary constriction, however, 
do not produce a nucleolus. By the following 
prophase the nucleoli have frequently all fused into 
one. By means of a new stain’, Feulgen and Light 
Green, which stains the chromatin (moluding the 
thread or filament) red and the nucleoli green, the 
exact nature of the attachment of nucleolar chromo- 
somes, whether at a satellite thread or a 
constriction, can easily be determined. The number 
of chromosomes attached to the nucleolus m prophase 
1s thus the same as the number which produce 
nucleoli in telophase. This relationship can generally 
be confirmed by an examination of the chromosomes 
in metaphase, when the number which have satellites 
or secondary constrictions can be determined, except 
in the very amallest chromosomes. 

In an ordinary. apaid plant or animal species there 
is thus one pair chromosomes with satellites, or 
sometimes with secondary constrictions instead. This 
difference seems to depend merely on whether the 
thin portion (thread) of the chromosome is near the 
end, to produce a satellite, or nearer the middle of the 
chromosomes. In polyploid species the number of 
SAT-chromosomes and telophase nucleoli is corre- 
spondingly increased. Thus a tetraploid will have four, 
and a hexaploid species such as the bread wheate will 


have atx. ` 


Some species, however, which have hitherto be 
regarded as ordinary diploids, have two pairs 
nucleolar chromosomes. Sometimes one of the 
pairs has satellites and the other peir seconda 
constrictions. Some of these cases are clearly seco 
dary tetraploids in which a new species or perhape 
new genus has arisen through a change in the ba 
number of chromosomes. Many such cases have be 
observed in connexion with recent cytological wo1 
The study of the nucleoli in a species has thus beoor 
a method of tracmg changes in chromosome numb- 
and how they have taken place, m other wort, 
nuclear phylogeny. ; 

As an example, mce may be cited. Cultivated ric 
Oryza satwa, bas twelve pairs of chromosomes. B 
many varieties have two pairs of nucleolar chrom 
somes, Indicating that it is a secondary tetraploid or: 
emphidiploid. Further evidence is afforded by t 
secondary pairing of the chromosomes in the poll- 
mother cells. Such a pairing of chromosome pairs 
bivalente with each ay PA & specific attræ 
tion, which is the result of homology. 

The bivalent chromosomes arrange themselves nrr 
go that the maximum association is into two grou 
of three bivalents and three groups of two bivalen» 
2(8) + 8(2) or AAABRBOCDDEH, thus making fi 
groups of chromosomes having different homolog 
That five is the basio number of chromosomes, fro- 
which the twelve in rice has been derived, w 
confirmed by showing (Ramanujam*) that in certe 
oe related to Oryza, such as Zizania a» 

ygasum, the chromosomes were in high multiples 
five, while in other genera, such as Hygroryza, th 
were in multiples of twelve. 

Many varieties of rice still have two pairs 
SAT-chromosomes, and so produce four nuclec 
confirming that they are secondary tetraploids. B 
it appears that it ia only necessary for an organis 
to bave one pair of SAT -chromogomesa in orc 
for the cella to function.” In many varieties of rì 
only one pair is present. The other pair has be 
lost, probably by a mutational loss of a satellite frc 
one of the four SAT'-chromogomes and subseque 
inbreeding. Several other wild species of Oryza, ba 
in India and Africa, have doubled their chromoson 
and have 24 pairs. They are thus secondary oc 
ploids. This is an example of the way in which t 
origin and history of a genus can be traced 
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vestigation of the behaviour of the chromosomes and 
pecially of those which produce nucleoli. There is 
uch other evidence that five is the fundamental 
xromoscome number m the grasses, the family to 
bich rice belongs. 
Another recent example may be taken from the 
zuminous genus Cicer (Iyengar*). O. arietinum has 
á chromosomes. In prophase four chromosomes are 
tached to the nucleolus and at meiosis the maximum 
sociation is-one group of three bivalent chromo- 
mes, two groups of two and e single bivalent, 
3) + 2(2) + 1 or AAABBOOD. This indicates 
nat four different (non-homologous) chromosomes 
as the original basio number. These observations 
mfirrs much other evidence (some of it unpublished) 
at four is the basic or original mumber of chromo- 
mes in the family of Leguminos#, from which all 
her numbers in this family have been derived. 
It is now well known that in of organisms as 
dely separated as insects edie cigors there are 
erally sex chromosomes, typically a large X- and 
amall Y-chromosome. Moreover, these bodies or 
ytions of them are heteropycnotic, that is, they are 
adensed m prophase when the other chromosomes 
Sa d dies ondino The heteropycnotic 
«ections are believed to be genetically inert. 
While the XY combination in insects, mammals 
d some other animals produces a male, in liverworts 
-d moses the X Y pair are present in the sporophyte, 
o male gametophyte having a Y and the female 
yte an X, in addition to the remainder of 
ə» haploid set of chromosomes. . 
Recent observations show that in many cases, both 
insects and bryophytes, the X- and Y-chromosomes 
e attached to the nucleolus, that is, they have a 
tellite or secondary constriction and are concerned 
ing the nucleolus to which they are attached. 
me possible significance of this wi read condition 
‘pears to have been overlooked. « has 
own that in samatic cells of male Drosophia 
the X (with a secondary constriction) 
d the Y (with a satellite) are attached in hase 
the nucleolus which they produce. Heitz’ mdicates 
© same situation not only in D. melanogaster but 
wœ in D. funebris, D. simulans, D. virilis and D. 
ydet. By ita heteropycnotic condition Heitz identi- 
a the X-chromosome as attached to the nucleolus 
10 In Scatophila umcormis and in two other genera 
Insecta. 
Thus it appears that in these insects the X- and 
-chromosomes are generally nucleolar chromosames, 
o ioeie Will a oanrin and the inter with < 
tellite. An exception was found, however, by 
aufmann® (1987) in Drosophila ananassae, in which 
e X is not nucleolar, but a of autosormes 
‘dmary chromosomes) with are attached 
the nucleolus in the female. In the male, however, 
sre are three chromosomes attached to the nucleolus, 
e SAT-pair and the Y, which also bas a satellite. 
sufmann that this departure from the 
aal condition has been produced in this species by 
translocation between the X-chromosome and an 
tosorne. 
rom a study of the salivary gland nuclei of Droso- 
ila, Frolova’ finds the nucleolus attached by a 
anched chromatic thread to the chromo-centre, to 
wich the ends of all the chromosomes are in tum 
ached. It seems probable that the sex chromo- 
«ss have here become detached from the nucleolus 


Sphacrocarpus > 
in the ocells of the female thallus. In the ocells of the 
male thallus there is a very small Y-chromosome and 
also an autosome with a satellite. In the spore 
mother cell there are seven pairs of autoeomes 
together with a large heteropycnotic X-chromosome 
attached to the nucleolus and the very small Y, also 
no doubt attached to the nucleolus when in ite natural 
position. In S. europaeus the cells of the male thallus 
contain a Y- and a SAT-chromosome, while in the 
female gametophyte an X- and a SAT'-chromosome 
are t. In Marchantia, both the X and the Y 
arp attached to the nucleolus. Thus it appears 
that the sex chromosomes of the lverworte are 
nucleolus-producing, as in insects, but there are in 
some species also a pair of autosomes which produce 
nucleoli, 

Allen’ figures in Sphaerocarpus cristatus a hetero- 
pycnotao body which is part of the X-chromosome, 
eer Sr aug a In the liverworts Palla- 

i and Oalobryum rotundtfolnan, 
Tatuno™ figures a large X-chromosome with a 
secondary constriction and a smaller V-shaped Y, 
both being shown attached to the nucleolus in the 


, spore mother cell of Pallavicinia. In Makinoa 


crispata, on the other hand, there are no hetero- 
pyonotic (sex) chromosomes, but the cells of the 
sporophyte show a pair of SAT-chromosomes. 
Tatuno™, in a further study, shows a large hetero- 
pyonotio X and a small Y in Padaviowna Lyell, 
Riccardia pinguis, R. blasioides, Pella Nesstana and 
P. Fabbroriona. But in both species of Pelia a 
SAT-ohromosome is figured during mitosis m both 
the male spores (which have the and the female 
spores (which have the X-chromosome). 

In mosses, similar conditions -hold. Shimotomai 
and Koyama? (1932) show in the female gametophyte 
of Pogonatwn inflecwm a large heteropycnotic X- 
chromosome attached to the nucleolus, a small 
Y-chromosome attached in the nucleoli of the male 
gametophyte, and both attached to the nucleolus m 
the cells of the seta (sporophyte). Shimotomiai and 
Kimura” show similar conditions in Polytrichum and 
Ceratodon. 

Thus it appears that both in insects and bryophytes 
the sex chromosomes take part, with or without e 
pair of autosomes, in forming the nucleoli. In 
dicacious flowering plants the relation of the X- and 
Y-chromosomes to nucleolar production is not yet 
known. By the use of the new stainmg method 
already mentioned, it will be possible to trace their 
history fully m flowering planta and also to throw 
further light on the behaviour of the sex chromosomes 


In other organisms. 


1 Semmens, O. 8., and Bhaduri, P. N., Stews Teck., 14, 1-5 (1930) 

' Ramanujam, E., Asn, Bat, N.B., 8, 107-125 (1938) 

* Iyengar, N. oe Bot,, N.B., 8 (1930). 

1 Kaufman, B. P., J. Morph, 66, 125-154 (1934). 

' Heita, K, F. Sellforsck. ut Mikr. Anai, 99, 237-287 (1033); 19 
720-744 (1033 

* Kanfmann, B. P., Cytologia, Fuji Jub Vol. 1043-1065 (1937) 

. L., Biel. J. CRumuan), §, 271-292 (1936) 

* Lorbeer, G., Jakrb. wiss. Bot., 90, 567-818 (1934). 

* Allen, O. H., Bot. Gex., 97, 846-853 (1938). 

1° Tatuno, 8., J. Sa. Hiroshima Unis., 1, 165-182 (108%). 

u Tatono, 8 J. Sol. Hrrcckimea Unes., 2, 1-0 (1086). Bee also Bet 
Mag. Tomo, er 

12 Bhimotoma, and Kovame, J. Sei. Hrreekima Univ., Ber. R, 
Dir. aa O t105). 

er cr E and Kimura, K.. Z. Abm. u. Vereré , 72, 307-312 


798 


SCIENCE NEWS A CENTURY AGO 
The Geological Society 


AT a meeting of the Geological Society, on Nov- 
ember 6, 1839, several papers were read, among tham 
being one “‘On the Relative Ages of the Tertiary and 
Post-Tertiary Deposits of the Basin of the Clyde” 
by James Smith; and another paper was “On the 
Noxious Gases HEmitted from the Chalk and Over- 
lying Strata in Sinking Wella near London”, by 
Dr. Mitchell. 

The moet abundant deleterious gas in the chalk, 
said Dr. Mitchell, is the carbonic acid, and it is said 
to occur in greater quantities in the lower than the 
upper division of the formation. The distribution ofit, 
however, in that portion of the series is very unequal, 
it having been found to issue in considerable quantities 
from one stratum, while from those immediately 
above and beneath none was emitted. Sulphuretted 
hydrogen and carburetted hydrogen gases sometimes 
occur where the chalk is covered with sand, and 
London clay, as well as in other situations. In making 
the Thames Tunnel they have been both oocasionally 
given out, and some imconvenience has been ex- 
perienced by the workmen: but in no instance have 
the effects been fatal. In the districta where sul- 
phuretted hydrogen gas occurs, the discharge in- 
creases oonsiderably after long-continued rain, the 
water forcing it out from the cavities in which it 
had accumulated. Dr. Mitchell cited several cases 
of well-diggers having been suffocated from not 


using proper precautions. 
Difference of Longitude between Greenwich and New York 

ArT the Bi meeting of the British Associa- 
tion in August, 1889, Edward John Dent (1790-1858), 
the well-known chronometer maker, gave an acoount 
of observations made with four chronometers sent to 
the United States and back in the 8.8. British Queen 
on her first trans-Atlantic 

Referring to the use of chronometers, Dent said that 
“*The rapid transmission of chronometers now practic- 
able by means of steam vessels from one meridian to 
another offers great facilities for the determmation 
of the differences of longitude”. On November 8, 
1889, he wrote from No. 84, Strand, to the Editor 
of the Athenonum giving i of observations 
made during the second voyage of the ship with a 
second set of chronometers. By the second experi- 
ment the difference of longitude between the observa- 
tory at Greenwich and the City Hall, New York, was 
found to be 4h. 56m. 0- 248. weet. ‘The great rapidity 
and accuracy,” said Dent, ‘with which this irn- 
portant branch of nautical inquiry may be pursued 
over the whole surface of the globe, as the agency of 
steam shall be extended, is now, I think, demon- 
strated. . . . Witbm the space of nmety-nine days, 
we have sean the Briiish Queen carry chronometers 
Jow times acroes the Atlantic, and give ample time 
during each of her visita to New York for the neces- 
sary observations of rates, ete. 

“Al objections founded on the idea that the motion 
of a steant vessel would affect injuriously the more 
delicate movement of the chronometer and tamt the 
resulta must now fall to the ground. In the two 
voyages out and home of the British Queen, no 

t occurred, and the determination of the 
longitude of the far-distant porta she sailed between 
is, probably, settled for ever, within a fraction of 
a second of the truth.” 
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PHYSICAL ANTHROPOLOGY AND PROBLEMS 
OF MODERN SOCIETY 


HEN it became necessary during the 
European War of 1914-18 to assess the 
aysical development and capacities of every man 
military age in the British Isles, certain facta 
ierged which caused no little consternation 
+en they were revealed at a later date. An 
aduly and unexpectedly large proportion of 
«rolled men were found to be physically unfit 
«< the more strenuous forms of active service, 
ad many, indeed too many, incapable of any 
«m of military duty abroad. Yet it may be 
ted that by August 1914, legislation for the 
edical inspection of achool children—the only 
rge-scale provision for the acoumulation of 
fidence relating to the physical condition of the 
vpulation of Great Britain—had been in force 
"T seven years ; and more than one medical officer 
ar education had directed attention in his reports 
+ whole areas in whioh a relatively poor physique 
id under-development pointed to a probability of 
ironic malnutrition and adverse social and 
sonomic conditions. Had these warnings not 
æn ignored, it would have been unneceesary to 
zint out for the benefit of those who expressed 
1 strongest terms their surprise and consternation 
, the resulta of this, the first, approach to some- 
sing in the nature of a physical census of a con- 
derable proportion of the British populstion, that 
this instance, if ever, the child might be regarded 
i indeed ‘the father of the man’. Study of what 
48 child was known to have been would have 
soounted surprise at the man he had become. 
Anthropologists had urged strenuously, but 
ithout avail, the inolugion of anthropometric 
wervations in the provision for medical inspec- 
m of school children. They were in consequence 
rhape & little less perturbed than some by these 


revelations of the apparent physical inadequacy 
of the population. Although recognizing the 
gravity of the situation, they also realized that in 
the absence of a norm, a properly adjusted stan- 
dard of physical development sccording to type, 
the crude facta as stated lost half their force in 
argument. A national standard, or an ideal 
standard, such as the regulation stature and chest 
measurement required in the recruitment of a 
peace-time army of picked men, had been applied 
to a mixed population without regard. to the racial 
differences, which constitute the most striking 
feature in the physical characteristios of the 
British population. The same oriticism applies to 
the statements as to under-development among 
children, in which a general standard correlating 
age with development is applied without know- 
ledge of the norm in terms of racial differentiation. 
Obviously the norm of the tall fair Nordio of East 
Anglia is inapplicable to the short Mediterranean 
type of the West, yet the short dark operative of 
the industrial north of England has been char- 
acterized as stunted by generations of factory life, 
without inquiry or knowledge as to the capacity 
for development of the type in optimum conditions. 

The great enthusiasm for the application of 
acientifio method to the study of social and 
economic problems, and the application of the 
resulta in ameliorative action, in the years fol- 
lowing on the War, in great measure seems to have 
passed the anthropologist by, at least so far as 
concerns the study of the population of Great 
Britain. Perhaps the anthropologist himself is to 
blame, and in default of a clear and concrete state- 
ment of the application of his studies addressed to 
the public as well as to those who control the 
strings of the purse, but are nevertheless swayed 
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by the trend of public opinion, the study of the 
racial characters of the population and their dis- 
tribution must seem academic and remote from 
reality. Even the argumenta of the eugenist, 
convincing as they may seem to the initiated, lose 
force when oonfronted with a demand for a 
definition of the type towards which eugenic 
control and conscious selection—for that is what 
it amounts to—would work, while in the references 
of its opponents to such approaches to a standard 
as have been attempted, eugenio studies are 
frankly twitted with being ‘class-conscious’. 

Happily it is no longer possible to say that 
physical anthropology is in default of a re-state- 
ment of the poesibilities of its aims and methods 
in relation to the social and economic problems of 
a modern and—it is unfortunately increasedly 
apposite to say—post-War society. The due and 
proper function of the scientific study of these 
problems, which insistently demand remedy, and 
will demand it with still more urgency in the 
social reconstruction which must follow inevitably 
on the present interruption and disintegration of 
normal life, is set forth with admirable lucidity in 
the presidential address delivered before Section H 
(Anthropology) at the recent Dundee meeting of 
the British Association, from which extracta are 
given on another page of this iasue of NATURE 
(see p. 804). It is unnecessary to repeat here the 
list of inquiries in which Prof. Le Gros Clark holds 
the ‘co-operation of the anthropologist essential ; 
but bearing in mind what has been said of the 
racial” and regional differences in the British 
population, the need for a survey of the physical 
characters of the people, in their regional distribu- 
tion, of which he indicates the purpose, cannot be 
too strongly urged. It is an easential preliminary 
to all valid testimony-in inquiries related to the 
assessment of the physical development of the 
population of Britain in its many phases. 

It is remarkable and by no means creditable to 
Great Britain as a nation, professing to have 
regard to acientific methods, that for data relating 
to problems of growth, on almost every point, we 
must turn to evidence recorded in the United 
States of America. Yet as was shown by the 
valuable research by Miss R. M. Fleming among 
school children in Wales over a period of years, 
such observation is not only of signal importance 
in its bearing upon questions of purely scientific 
interest, for which data are lacking though the raw 
material is at our doors, but also it is a crucial 
index to a number of problems fundamental in 
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testing the physical welfare of the communis 
and in pointing the way to remedial measur 
Thus in the course of the meeting of the Briti 
Medical Association in Aberdeen in July last, I 
Alexander Low submitted an analysis of t 
anthropometrio measurements of more than 

thousand infanta born in the Aberdeen Materni 
Hospital, of whom also fifty males and fifty fema 
were re-examined annually up to the age of fi 
years. From the figures it emerged that these infar 
were 5-6 ounces heavier at birth than those shos 
in the published figures for other towns ; that aft 
the second year the rate of increase was somewh= 
greater for girls, so that at the fifth year the gi 

were slightly superior in weight to the boys; tbe 
in height at birth both sexes were somewhat und 
the usually accepted figures, but that at five yest 

theee children were more than an inch taller th 

Edinburgh and Dundee children. 

The regional differences may be noted. Yet 
default of fuller knowledge, the only suggesti 
bearing on the question of the relative increase 
height which was put forward was the efficiene 
of the Aberdeen working-class mother, and | 
appreciation of the educative value of the chill 
welfare oantre. Whether this is the real ao 
only explanation, without the further knowled™ 
of the facta, which is not available, it is impossik 
to say, but it makes all the difference to a 
attempt at ameliorative measures. If the region 
variation is due to heredity and not environmes 
it must be scoepted that in all probability a 
attempt to raise the standard for this one chs 
acter, provided others show no marked œ 
obvious deficiency, will be largely wasted effo 
As Prof. H. A. Harris pointed out in the d 
cussion of Dr. Low’s communications, we knc 
more about the embryology and growth 
chickens and rate than about humans. At preser 
Dr. Low’s continuous series of measurements 
unique for Great Britain, yet, as he argued, 
concerns @ period of the highest importance f 
the welfare of the individual. 

Reference may also be made to Dr. H. Bathu 
Norman’s investigation (see Nature of Sept. 1 
p. 518) of the figures relating to the developme 
of adolescents between the ages of thirteen a 
eighteen years in a public school and in seconda 
schools in the county of Durham, with the view 
arriving at a norm of development in optimu 
conditions. While the secondary school boys we 
homogeneous in respect of regional origin, an 
therefore, it may be presumed, predominantly 
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form physical type, it is an equally justifiable 
umption that the group of public school boys 
mined constituted a mixed population. The 
yortance of the distinction is to be seen in the 
clusion. In every one of the characters investi. 
-ed the advantage lies on the side of the public 
ool boy, for which superiority in nutrition is 
d to account. In regard to stature, however, 
ile some influence is conceded to heredity, that 
racial history, it is inferred that deficiency in 
‘tition and environmental conditions has pre- 
ded attainment of the full development of 
uch the organism was constitutionally capable— 
easonable and probable inference, which cannot 
tested, nor if correct, can the degree to whieh- 

individual falls short be measured in the 
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absence of any knowledge of the regional or racial 
type norm for these ages in either class. 

Admirable as is Prof. Le Gros Clark’s statement 
of his case, these investigations by Dr. Low and 
Dr. Norman should clinch the arguments of the - 
physical anthropologist as to the urgency of the 
need of an extended knowledge of the physical 
characters of a population of so mixed a character 
as that of the British Isles. It is not only of 
academic interest to the man of science, it is also 
fondamental to full understanding of the many 
adverse nfluences which mitigate agamst the 
building up of a healthy population, developed to 
capacity, which will be one of the more pressing 
needs when we turn to repairing the ravages of 
war. 


STATISTICS IN THEORY AND IN: PRACTICE 


Principles of the Mathematical Theory of 
rrelation 

A. A. Tsachuprow. Translated by Dr. M. 
ntorowitech. Pp. x+194. (London, Edin- 
gh and Glasgow : William Hodge and Co., Ltd., 
0.) 128. 6d. net. 


Methods of Statistical Analysis 

C. H. Goulden. Pp. viii+278. (London: 
«pman and Hall, Ltd. ; New York: John Wiley 
I Sons, Ino., 1939.) 17s. 6d. net. 


[= original German edition of Tschuprow’s 
book on the theoretical foundations of 
«elation between two variables is probably not 
well-known among English readers as it might 
and we are therefore grateful to M. Kantoro- 
sch for this translation. Tschuprow (Russian 
tistician, 1874-1926) was interested in ocorre- 
on partly from the fashion of his time, and 
tly from his interest in social science ; but his 
pretation of the word is a wide one, and many 
es of stochastio relation are discussed. 
‘schuprow was roughly contemporary with the 
Zlish school of statisticians led by Karl Pearson, 
L acknowledges the close association between 
own treatment and the resulta of this school. 
»e familiar with the more recent work of R. A. 
her and others on small-sample theory will 
1 some of the approximations reached in 
«pter vi superseded by exact methods, a bibHo- 
phical reference (p. 192) to Fisher’s work on 
mal correlation, and a note (p. 188) by the 
aslator on English statistical literature, helping 
close this gap. 


Formule independent of the population sampled 
are, however, still of more than historical interest, 
and it is instructive to see how far Tschuprow was 
able to. go with his theoretical methods; note, 
for example, his correct surmise on p. 112 that the 
average value of the criterion x" (NV? in Tschu- 
prow’s notation) is N(k-1) (-1)/(N-1) for a kxl 
contingency table. The mathematics throughout 
are not advanced ; moreover, all details: of the 
derivations are relegated to an appendix. 

Before the more technical chapters dealing with 
population parameters and sample estimates of 
them (a priors coefficients and empirical coefficients) 
there are some sections on the meaning of corre- 
lation, including a careful distinction between 
correlation and causality. There is much common 
sense, too, percolating through the concluding 
chapter on the object of correlation measurement. 
The final remarks of all are so pertinent that they 
are worth quoting in full: 


“It is not enough to be familiar with the tech- 
nical tools; he [the statistician] must be familiar 
with the subject of the investigation as well, and 
he must have complete command of his material. 
He must possess the ability to adapt the technique 
of his investigation to the end pursued and to the 
possibilities before him. A routine-like mechan- 
ical reliance on ready-made prescriptions leads, 
even when the most complicated formuls are 
employed and the most precise calculations are 
carried out, to an unproductive waste of time and 
energy and to the sccumulation of numerical 
values which are but little Hkely to enrich our 
essential knowledge.” 
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(2) The second book under review has been 
written for research workers requiring practical 
knowledge of statistical methods, and will in 
particular prove a very useful and comprehensive 
work for those engaged in agricultural experi- 
mentation. There sre already other books of 
similar character, but Goulden has the advantage 
of being one of the most recent authors in this 
field, and has been able to incorporate practically 
the whole of the modern statistician’s equipment. 

The chapter on the field-plot test contains a 
summary of the new methods of testing a large 
number of varieties, developed by F. Yates, and 
will be welcomed by many workers ; it should be 
noted that the quasi-Latm square design is not 
mentioned. The rest of the book is fairly standard 
to one familiar with Fisher’s own statistical works, 
and includes, for example, chapters on goodness of 
fit, correlation and regression, and analysis of 
variance and covariance. In the chapter on non- 
linear regression, where the author uses Fisher’s 
technique in his treatment of orthogonal poly- 
nomial fitting, he might have distinguished between 


The Principles of Insect Physiology 

By Dr. V. B. Wigglesworth. Pp. vili+434. 
(London: Methuen and Co., Ltd., 1939.) 30s. 
net. 


Lo most significant change of outlook among 
entomological workers to-day is the increasing 
appreciation of the importanoe of the physiological 
aspects of their subject. These same aspects are 
also drawing an increasing number of young 
zoologiste in their search for problems upon which 
to expend their energies. A great literature already 
exista on insect physiology, and it is appearing in a 
disconcertingly wide and erratic range of journals. 
The consequence has been that keeping up to date 
with this literary growth has already transcended 
the possibilities of most entomologiste, and Dr. 
Wigglesworth’s book has made a timely appearance 
in consequence. With evident critical powers and 
acumen he haa done the great service of oo- 
ordinating and sifting out this great accumulation 
of data and facts and welding it as a whole into a 
really indispensable text-book. At the same time he 
has incorporated the resulta of his own researches, 
which are distinguished for their originality and for 
the resourcefulness of the technique that has been 
used. The general anatomy of insecte is outaide 
the programme of this book, and is only dealt with 
in so far as it may be necessary to make the 
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the method of orthogonal polynomials in c» 
fitting and the summation method of fin» 
moments. At the end of each chapter are e 
gises which are a potential source of value to 
thorough student. 

Among minor details, the indiscriminate us 
p. 80 of both 6,, and b., for a partial regres 
coefficient is confusing. The meaning of the 
on p. 81 is peculiar to this book. The last fli 
in the first paragraph of p. 72 should be 0° 
not 0-75. The standard error of a mean does 
seem too well discussed (p. 12 and p. 115). 


Both Tschuprow’s and Goulden’s books are 
statistical technique; though one is theoreti- 
the other practical. Their common philosoy 
however, is the intimate relation between us 
theory and useful practice, so that in spite of 
difference in the authors’ interests, there is 
recommendation that can be made for either w 
namely, that it should help ita reader to acq 
& sound grasp of the true function of statistic 

M. 8. BARTLET 


OF INSECTS 


physiological argumente intelligible. Histology 
the other hand, naturally comes in for fuller tr 
ment since it is mtimately linked up with 

interpretation of the functions of organs and pe 
It is coming to be recognized that rational meam 
for controlling injurious insects are often depen 
upon & proper acquaintance with the physiolog 
‘make-up’ of the species concerned. As Wig; 
worth remarks, knowledge of the ecology of 
insect is necessary in order to achieve effec 
control, while ecology itself can only be prop 
appreciated in the light of an understandin; 
physiology. 

The book is divided into fifteen chapters, e 
being fully documented with its own bibliogra} 
The relative merita of different chapters are h 
to assess individually owing to the general stand 
of excellence of the book as a whole. It is, howe 
probable that few readers will dispute # 
Chapter iii is a masterly outline of the phenome 
of growth and that Chapter i, on developp 
within the egg, is possibly too short and aket 
to be as useful as it might have been. Errors 
omissions are pleasingly scarce. A few mispri 
such as Menanopus (p. 327) and Ctoneus o 
(p. 319), are trivial faults, while the statem 
about the effectes of change of diet in the 
after the second day (p. 60) is probably a lap 
calami. 
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T. Wigglesworth is to be congratulated upon 
ing written a work indispensable to all serious 
lente of entomology. It will also be used a 
1 deal by the general zoologist and by the 
parative physiologist. Destined to rank as a 
«dard treatise and become also a working hand- 
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book, we look forward to ita having a long 
lease of life, and passing through many editions. 
It is not likely to have any serious competitors for 
a long time to come. In the next edition an index 
of authors would be a great advantage. 

= Ds 


A Is. 


THE STORY OF PLAGUE AND OTHER TROPICAL 
DISEASES 


History of Tropical Medicine 

wed. on the FitzPatrick Lectures delivered before 
Royal College of Physicians of London, 1937-8. 
H. Harold Scott. Vol. 1. Pp. xix-+ 648+3 

tæ. Vol. 2. Pp. iv+649-1165 + plates 4-13. 
ndon : Edward Arnold & Co., 1939.) 50s. net. 


‘HESE volumes contain a history of tropical 
medicine, usmg that term in ita ordinary 
e sense. Starting with the Navy and Mercantile 
xine, they tell of the dreadful conditions in 
ch seamen lived a hundred and fifty years ago, 
ther in or out of the tropics, and the still 
se quality of the men haled into the Navy 
the pree gang, so bad indeed that it was not 
oanity but their quality, their cost, and the 
ct on the nation that brought pressing to an 

Just over a hundred years ago. The steady 
ance in the Army’s health in the last hundred 
Ta comes out strongly, and the same lesson is 
a in the chapters on the Colonies, Protectorates 
í Dominions, and on India. The main part of 

book is taken up with disease caused by 
anisms and food; and the chapter on plague 
an excellent example of ita scope and outlook. 
Vhen the Philistines captured the Ark from 
wl, and when thereafter mice began to mar 
ir land and its people to die of swellings about 
secret parte, they sent back the Ark with, in 
golden images of these two things they oor- 
ated. On the other hand, the great plague of 
sens in 430 B.o. may, Scott believes, have been 
Goidosis, since Thucydides, who himself re- 
‘ered from it, mentions no buboes. Again, the 
nese name for plague, ‘ahu-yi’, meaning ‘rat- 
t, has been traced back to a.n. 610. Plague 
to the establishment of quarantine in Venice 
1127, using for segregation the house of St. 
zarus, 80 giving rise to the names lasaretto and 


ar house. It was plague that brought into being ` 


is of Mortality at the end of the seventeenth 
tury in Great Britain, and from them has 
wn the science of vital statistics; and about 
3 time, it being announced that none who kept 


tobaocconists’ shops suffered from plague, there 
went out an edict at Eton College the sequel of 
which was that one of the boys “was never 
whipped so much in his life as he was one morning 
for hot smoaking’’. In 1828 came a report from two 
Frenchmen who held history to show that plague 
first appeared in Egypt in a.D. 543, about the time 
when under Christian influence embalming gave 
place to burial ; their conclusion was that the air 
became heavily tainted with decomposition pro- 
ducta and started plague, and they add, “Is there 
a more conclusive or more notable piece of evidence 
in any science in which facta are not ascertain- 
able with mathematical certainty P” 
The properly controlled scientific certainty, 
when it came, was vary different. Yersin, in 1894, 
discovered the bacillus in rata and men, and Soott 
liste fifty-four rodents, other than rate and mice, 
discovered between 1895 and 1935 to suffer from 
spontaneous plague. The means of conveyance 
from rat to man became clear in 1897 when Ogata 
noted that the plague rat’s dead body could safely 
be handled when oold, that it then had no fleas, 
and that the emulsion made from a crushed flea, 
taken off a plague rat, gave plague when injected 
into a mouse. It was nearly ten years later that 
the English Plague Commission m Bombay showed 
that the bacilli, multiplying in the flea’s stomach, 
so fill it and regurgitate into the proventriculus 
that they readily enter the next mammalian host 
on which the flea feeds. It is a pertinent comment 
on the wide interrelationship of biology and 
human infections that it was some forty years 
later that Iyengar and O’Connor showed inde- 


pendently that Mtcrofilaria bancrofts swallowed by 


Culex may experience just such regurgitation into 
the anterior part of the mid-gut before it pene- 
trates the mosquito’s tissues. 

But to return to plague; there is the pneu- 
monic form with ita notable epidemic in Man- 
churia in 1910; and the occult form in ground 
squirrels in California, the presence of which is 
now traced by inoculating mto experimental 
animals the fluid from the bodies of the squirrel's 
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fleas. Knowledge of plague has been used to save 
human life, as by the rat-proofing of houses and 
ships, and to destroy it, as in the Pakar murder 
case in Bombay; and as to the latter use, there 
is the observation that the bacilli can survive in 
tear or asphyxiating gas and perhaps could be 
used to spread infection in warfare. 

The mode of dealing with this single disease 
illustrates the book’s aim and soope: there are 
first empirical observation and uncontrolled oon- 
jecture ; they give place to controlled observation 
and reasoning; and finally there is established 
knowledge used by man for good or ill. 

There are chapters on the making of the Suez 
and Panama Canals, the latter finished only when 
tropical disease had been successfully controlled. 
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There is one on the slave trade with ite half-mill 
deaths yearly, and to the slaves a water allowar 
on the voyage of half-a-teacupful every third da. 
and there is the introduction by its means i» 
America, it seems certain, of leprosy, filaria 
dracontiasis, hookworm infection, yaws, and yel™ 
fever. 

The last eighty pages of the work are filled 
fifteen short biographies of men, no longer livi 
selected because their work on tropical medio 
has not been limited to one problem, and so h 
escaped sufficient notice in earlier pages. Bib! 
graphy and indexes are generous. Resear 
learning and humour, amply backed by t 
publishers’ enterprise, deserve success. 

CLAYTON LANE 


A CRITICAL AND HISTORICAL SURVEY OF 
THE CALCULUS 


The Concepts of the Calculus 

A Critical and Historical Discussion of the Deriva- 
tive and the Integral. By Carl B. Boyer. Pp. 
vii+ 346. (New York: Columbia University 
Press ; London: Oxford University Press, 1939.) 
18s, 6d. net. 


T5 the historical survey of mathematics, as of 

any branch of science, it is customary to 
aséribe a great discovery to one or more individuals. 
Without, however, seeming in any way to detract 
from the full credit due to such brilliant researchers, 
it must not be overlooked that behind every great 
step forward there is, invariably, an evolutionary 
development of ideas which renders that step 
possible. There are periods of suggestion and 
anticipation which lead to a stage where the 
nebulous begins to take form and ultimately be- 
comes precise. But the procees does not stop 
here. A new discovery is somewhat analogous to 
a roughly-hewn article specially designed for some 
particular purpose; it will not function to ite 
fullest extent until subjected to & refining develop- 
ment in which greater definition is brought forth, 
with a consequent extension of the field of validity 
and useful application. Thus, in time, by a mental 
process of evolution, any discovery, great as it 
may be, tends to become less prominent as a 
separate entity. In the words of J. W. N. Sullivan : 
“A history of mathematics is largely a history of 
discoveries which no longer exist as separate items, 
but which are merged into some more modern 
generalisation”. 

An illuminating example of this truth is furnished 
by the infinitesimal calculus. The mention of this 


very important branch of mathematics recalls 
fluxions of Newton and the differential calculur 
Leibniz. Yet, according to Chasles, the great 
mathematician of antiquity, Archimedes of Sy 
cuse, “gave birth to the calculus of the infir 
conceived and brought to perfection suocessiv 
by Kepler, Cavaliere, Fermat, Leibniz and Ne 
ton”. Thus were the concepte of the derivat 
and the integral made possible. Yet the calou 
as left by Newton and Leibniz was far from sa 
factory. There were, for example, no valid orite 
for testing the convergence of an infinite ser» 
though both these great men realized the necese 
for convergence. Also, the ideas of continuity a 
discontinuity were far from being clearly unda 
stood or appreciated. Hence, the eighteenth o 
tury was characterized by considerable dot 
concerning the validity of the foundations of » 
calculus. 


~*“Had Newton been more precise in the sta 
ment of his limit method, and had Leibniz be 
more explicit in professing that he was develop» 
an instrument of invention and not a logi 
foundation, the period of indecision t not ha 
ensued. As it waa, it required the work of Cauol 
Weierstrass and others to impart to the conoe, 
of the continuous variable, the limit, the derivat 
and the integral a precision of formulation whi 
made them generally acceptable.” 


Thus does Carl Boyer sum up the deficienc 
of the calculus of Newton and Leibniz in 
fascinating book, which is the basis of this bi 
discussion. It seems almost that the eighteer 
oentury of indecision which brought forth # 
Berkeley-Jurin controversy, the limit concepts 
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` Robins, the ‘‘Fluxions’ of Maclaurin, the 
Yaloulus’’ of the Bernoullis and the various con- 
ibutions of Euler, Lagrange and others, was 
weary to prepare the way for the period of 
rorous formulation which followed. But the 
ll story is told vividly and fearlesaly by Carl 
xyer, who traces the development of the basio 
moepte upoh which the modern caloulus is 
unded, from the earliest times to the present 
«y. The eight chapters are filled with interesting 
cta welded into a continuous narrative “which 
vets the reader’s attention almost like a romantic 
evel. According to the preface, the author’s theme 
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andard Methods of Chemical Analysis 
Manual of Analytical Methods and General 
ference for the Analytical Chemist and for the 
Kvanced Student. By Dr. Wilfred W. Soott. 
{th edition, edited by Prof. N. Howell Furman 
collaboration with Eminent Specialists. Vol. 1: 
„e Elemente. Pp. xxxi + 1234+ 97. Vol. 2: 
ecial Subjecte. Pp. xxi -+ 1301-2618+ 97. (Lon- 
n: The Technical Preas, Ltd., 1939.) 2 vols.. 
s. 6d. net. 


“HE rapid growth of analytical chemistry in 
modern times necessitates that any text- 
ok which hopes effectively to cover the fields 
both pure and applied analysis shall assume 
nost encyclopedic proportions. The oconsider- 
le increase in the size of this fifth edition of 
ott’s well-known manual is at least outward 
idence that it has attempted to deal adequately 
th these recent advances, a conclusion which is 
iply confirmed by a study of the contents. The 
o volumes of the present edition now cover 
me 2,700 pagee—an inorease of nearly 1,000 
gee over the fourth edition. 
In the first volume, which deals with schemes 
‘the analysis of the more important chemical 
ments, practically all the chapters have been 
panded and, in many cases, re-written. In 
dition, there have been included, for the first 
16, methods of analysis for gallium, germanium, 
drogen, oxygen and rhenium. Of these, the 
t two are not quite as complete as they might 
, there being missed from the chapter on gallium 
os camphoric acid method, which is quite 
iable, while no colorimetric procedures are given 
germanium. Also, in the determination of 
ygen in organic compounds, it is unfortunate 
„t the method given, although neat, is applicable 
materials containing carbon, hydrogen and 
ygen only. Apart from these points, the new 
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—well described by the sub-title—has not before 
been satisfactorily dealt with. The book is “not 
a history of the calculus in all its aspects, but a 
suggestive outline of the development of the basic 
concepts”; and a very stimulating outline, too! 
The author almost makes the infinitesimal, Osgood’s 
“abominable little zeroes”, or “the ghoate of de- 
parted quantities”, the indeterminate ratio 0/0, eto., 
seem like living characters in a work of fiction. 

A oomprehensive bibliography is provided at 
the end and the complete volume is both an 
important and valuable addition to the literature 
of mathematics. F. G. W. B. 


ANALYSIS 


ohapters cover the ground adequately. The 
second and third parts of volume l are sub- 
stantially the same as in the previous editions, 
although it is to be regretted that the tables of 
gravimetric factors have been omitted. 

The second volume has undergone even greater 
changes and is now divided into two parts. Part 1 
deals with sampling and applied analysis, and 
here all the chapters have been brought up to 
date, while many of them have received con- 
siderable expansion, particularly those on alloys, 
petroleum products, rubber and soap. The section 
on paper and paper-making originally found under 
‘Miscellaneous Analyses” has been enlarged and 
raised to the dignity of a separate chapter. 

Part 2 deals with special techniques applicable 
in diverse cases, and here are to be found the 
chapters on acidimetry and alkalimetry, gas 
analysis, metallography and solubility. New 
material which has been introduced consists of 
sections on the determination of pH by oolori- 
metric and electrometric methods, potentiometric 
methods, conductometric methods, chemical micro- 
scopy, quantitative microanalysis and spectro- 
graphio analysis. All these provide excellent 
surveys of the various procedures, while m some 
of the chapters are to be found numerous references 
regarding the application of the methods to special 
problems. 

The manual is commendably free from errors, 
although one or two have crept in as & result of 
rearrangement of the text; also Figs. 25, 243 and 
267 do not correspond with the legends beneath 
them. There has been a typographical change 
which makes for easier reading, while another 
weloome change has been the provision of an 
author index. Altogether, revision has consider- 
ably enhanced the value of a work that had long 
established iteelf as a necessity to analytical 
chemists. 
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SCOPE AND LIMITATIONS OF PHYSICAL- 
ANTHROPOLOGY* 


By Pror. W. E. Le Gros CLARK, F.R.S., . 
University COLLEGE, LONDON 


FoR many years now it has been established 

beyond doubt that man is one of the terminal 
products of organic evolution, and that he achieved 
his humanity at a comparatively recent date in 
geological time. He was an animal dominated by 
the primitive instincts of the wild creature before 
he was a man capable of controlling his own 
destiny by his intellect. He must be studied as 
an animal before he can be properly appreciated 
and appraised as a human being. The subject 
which is concerned with the study of man from 
this point of view is physical anthropology, and 
it may perhaps be claimed that, of all the sub- 
divisions of anthropological science, physical 
anthropology is the most fundamental, since it 
concerns itself with the physical nature of man, 
and the physical nature of man underlies ultim- 
ately all those intellectual, æsthetio, and social 
activities which supply the material for other 
branches of anthropological study. 


ZOOLOGICAL POSITION oF MAN 


The resulta of the extensive researches carried 
out in recent years have served to substantiate in 
general the views held by most anthropologista, 
namely, that man has relatively close systematic 
affinities with the anthropoid apes; in other 
words, that the human phylum was derived (in 
the evolutionary sense) from a common ancestral 
group which also gave rise to the modern anthro- 
poid apes. In a number of detaila, however, a 
thorough inquiry into morphological comparisons 
has led to certain modifications of this generally 
acoepted thesis. The reason for this is that com- 
parative anatomists and palmontologista have 
come to realize that parallelism has played by no 
means an insignificant part in organic evolution. 
Now this conception oonsiderably complicates 
phylogenetic problems, for it makes it necessary 
to distinguish between morphological similarities 
betokening real genetic relationship and those 
which are secondarily acquired as the result of 
convergence, that is, of evolutionary differentiation 
which may have occurred in the same direction 
in different groups independently. 


Te ete ne ie H 
of the Briiwah Association delivered at Dundee on 


Antropology) 


It is interesting to note that, in recent yes» 
detailed and careful comparative anatomic 
studies have led more and more students to t 
inevitable conclusion that the evolutionary histo 
of man and the anthropoid apes has been cor 
plicated by the effecta of paralleliam. The 
remains no justification, however, for taking t! 
extreme view that these higher primates are in 
way related to each other. Such a conclusion do 
violence not only to all the evidence of co 
parative anatomy, but also to the availal 
palwontological evidence. The very fact th- 
paralleliam has occurred between man and t 
apes indicates that they are uliimately deriv: 
from & common ancestral stock which endow: 
them with similar evolutionary potentialrti 
Moreover, even if it be accepted that the rep 
sentatives of this ancestral stook could scarce 
have manifested the aberrant specializatio 
characteristic of the modern anthropoid apes, 
remains reasonably certain that they must ha 
shown in the structure of their brain, skull a» 
dentition, anatomical characters which wow 
demand their inclusion in the zoological catego 
of Anthropomorpha. In other words, it remai 
true to say that man had a simian ancestry. Tl 
relationship ia well emphasized in a new clasa» 
cation of mammals recently put forward by G. 
Simpeon, for he includes man and the anthropc 


apes in one superfamily, Hominoidea. 


PALAONTOLOGICAL EVIDENCE OF HUMAN ORIGI 


Between the Miocene genera of anthropoid ay 
and the earliest fossil record of man there rema> 
a large gap in the palwontological sequence. T 
oldest representatives of the Hominidæ of whi 
we have any real knowledge are Pithecanthror 
from Java, and Sinanthropus from the ca» 
Pleistocene of Chins. The fact that some anthi 
pologists have classified the remains of these ea 
representatives of man as two different genera 
a good example of the results of the difficult 
encountered in the study of rare foesils of t 
type ; for, since such fossils usually turn up sing 
and often at- intervals of several years, each c 
is made the subject of intensive study without * 
advantage of adequate material for comparis 
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msequently, the anthropologist tends to exag- 
rate in his own mind the significance of small 
‘uctural differences which, after all, may be 
erely an expression of interspecific or even of 
dividual variation. This now appeara to be 
rtainly the case with Pithecanthropus and 
oanthropus, for, since the initial discovery of 
e type specimens, the remains of a number of 
her individuals have been found which emphasize 
e wide range of variation in both groups. Indeed, 
e overlap in variation between the two is quite 
siderable, and it is clearly desirable that they 
ould both be included, for purposes of classifl- 
tion, in the one genus, Pithecanthropus. 

The range of variation among members of this 
oup may be illustrated by reference to the cranial 
«pacity of adults, which varies from 750 o.c. to 
200 c.c. Now such a range of variation in the 
ail number of individuals which has been 
und is very remarkable, for in so ancient a type 
‘man it can scarcely be attributed to the effects 
` extensive intermixture. The knowledge that 
ds variability does occur should therefore guard 
ithropologists against making too hasty assump- 
ons on the basis of the study of isolated specimens. 
The variability manifested by these early repre- 
ntatives.of the Hominidm serves to emphasize 
ie fact that the range of genetic variation in man 
quite exceptional in contrast with lower animals. 
1 other words, man is distinguished physically 
om other mammals not only by the possession of 
‘tain general anatomical characters, but also by 
«© degree of variability which they show. The 
ctent to which these genetic characters can be 
<odified by environmental influences is also a 
istinctive feature of man. This variability 
ndoubtediy has far-reaching implications in the 
sudy of all branches of anthropological science. 
; seems certain, for example, that it has been 
a important factor in the evolution of human 
ciety, for it allowed a wide range in the develop- 
xent of individual abilities, and also provided for 
16 considerable plasticity which is a pre-requisite 
x the building up of complex types of social 
ganization. 


FUTURE oF PHYSICAL ANTHROPOLOGY 


Apart from paleontology, it may be doubted 
hether physical anthropology is likely to advance 
ar knowledge of racial origins and differentia- 
ion very much beyond its present state with 
úe techniques now available. The reasons for 
his somewhat peesimistic prognosis include the 
iffculty of acquiring adequate skeletal material 
rom which the racial composition of populations 


1 the past can be inferred; the frequent im- ` 


ossibility of identifying racial types by the 
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examination of skeletal material only; the 
fallacy which may be involved in the assump- 
tion that oertain ‘ocfaniometrical similarities 
necessarily indicate a true genetic affinity; and 
the difficulty of eliminating the effects of environ- 
mental influences in modifying physical characters 
which otherwise have. a genetic basis. 

A valuable aspect of the study of present and 
past populations from the historical point of view by 
the rigid application of biometrio technique is that 
it permits the testing of the popular conceptions so 


commonly held to-day regarding the equivalence 


of race and nationality. No one will doubt the 
need for the olarifioation of such ideas. The 
physical anthropologist, indeed, has an important 
duty to fulfil in the discussion of modern social 
problems, by providing objective evidence to show 
whether there is any truth at all in the tenet that 
‘nation’ and ‘race’ in Europe are in any instance 
comparable terms. Such studies as have been 
made on this question have hitherto led in general 
to negative reaulta. 

In so far as history can be said to provide a 
basis for prognostication, physical anthropology 
as & historical science has a considerable practical 
significance. The study of the bodily changes 
which man has undergone in the past gives a olue 
to the nature and extent of the changes which 
may be anticipated in the future. But what ts far 
more important for the same purpose ts the study of 
man as he is to-day. Sociological problems are 
becoming more and more forced on our attention 
and demand for their solution a conscious con- 
trol of processes whioh have hitherto been left to 
chance. The improvement of health and physique 
and their relation to nutritional and dlimatio 
factora, the effects on physical type of the ‘redis- 
tribution of the populations of the world, the 
resulta of the hybridization of different racial 
types, the relation of changes in the reproductive 
rate to human variability and the composition of 
regional populations, all these are practical 
problems which can be approached systematically 
and scientifically only if we have adequate data 
regarding the physical nature of man in the oon- 
ditions under which he now lives. 

We still lack this essential knowledge. In Great 
Britain, for example, there are no proper 
records which show the variability of different 
sections of the population living under different 
nutritional conditions and in different environ- 
ments, Still leas is there any real knowledge of 
the potentialities for growth and development of 
native populations living under optimal conditions 
of nutrition and hygiene. Yet a study of the 
normal variability of man to-day, and of his 
bodily reactions to environmental influences, must 
clearly be a necessary basis for any assesament of 
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changes which are te be anticipated in the future. 
Let us note briefly the lines along which physical 
anthropologista may most’ profitably seek for this 
information. 

Human genetics. The study of human genetios 
offers practical: problems of considerable urgency, 
for no one doubts that the.mode of transmission 
of hereditary defects, which may be manifested 
in structural abnormalities, metabolic disorders, 
or susceptibility to diseases of one kind or another, 
should be elucidated in all possible detail, The 
problems of human heredity form the basis of the 
whole acience and practice of eugenics, and the 
eugenist requires to have all the data of human 
heredity at his disposal if he -is to exert any oon- 
scious control over the destiny of mankind in the 
future. 

Apart from the practical significance of human 
genetics in relation to the health and progress of 
mankind, thig study has also a direct relation to 
the more academic problems of. the anthropologist. 
Physical anthropologists have on several oocasions 
been criticized for employing as criteria in their 
studies of racial affinities physical characters the 
genetic basis of which is unknown. No doubt such 
criticiam is often justified, for it is clear that only 
those characters which are the expression of genic 
differences have any validity in taxonomic prob- 
lems. There is evidence that the shape of the 
head is certainly in part determined by heredity, 
but there is algo evidence that it can be modified 
by post-natal influances. Similarly, it is well 
recognized that the height of an individual- is 
closely correlated with nutrition, but it is known 
that it alo depends partly on heredity. The 
relativé importance of genetic and environmental 
factors must ultimately be determined for all such 
characters as these. 

The question of the poasible linkage of pheno- 
typic characters is another problem of human 
genetics which demands intensive investigation, 
since this phenomenon may permit the recognition 
of latent defecta in cases where they are linked 
with a physical trait detectable by superficial 
‘ observation on appropriate measurement... The 
possible relation of physique to susceptibility to 
disease is particularly important. It is commonly 
supposed that,a relation of this kind does in fact 
exist. Physical types; such as those termed 
‘asthenio’, ‘pyknic’, and ‘athletic’, have been 
defined, each -with their particular advantages 
and -weaknesses ; but, so far, the evidenoe in favour 
of such a sharp ‘classification is equivocal, and the 
same doubt still applies to the supposition that 
certain racial types are particularly susceptible to 
infections of one kind or another. For example, 
there is a current belief that the Negro, as the 


result of an inherited predisposition, is specially 
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liable to tuberculosis, and that certain types - 
racial miscegenation likewise lower the resistans 
to such diseases. Yet in a recent and carefr 
survey by Williams and Applewhite, the conolusic 
is reached that there is little if any differen: 
between the White and the Negro in resistance * 
tuberculosis (given equal opportunities for medic. 
treatment), nor do miscegenetic types of the Neg: 
really show & greater incidence of tuberculosis. 

The possibility of a genetio linkage of characte 
also raises the question how far inherited physic 
traits may be related to an inherited mental di 
position. It is common enough, in text-books c 
anthropology, to find different varieties of ten 
perament assigned to different racial types. Fc 
example, it is stated in a recent comprehensi\ 
work on human heredity (by Dr. Lenz, profesa 
of racial hygiene in the University of Munio! 
that the Mediterranean race (of which, in Europ 
the southern Italians are perhaps the beat repr: 
sentatives) is volatile and frivolous in temper 
ment, has lesa sense of truth and honour than tj» 
Nordic, and, in respect of rational endowme! 
and character, occupies an intermediate positio 
between the Nordic and the Negro. The Nord: 
race, on the other hand, is supposed to be endowe 
with creative energy, with a vigorous imaginatio» 
high intelligence, and an unusual degree of sel 
control. 

Physique and nutriton. The problems of hume 
genetics and the supposed association ‘of ment. 
traites with demonstrable physical characters a» 
complicated by the growing recognition durin 
recent years that nutrition plays a highly importar 
part in determining the physical variations seen i 
different races and in different individuals. It 
unnecessary to state that a broad relation betwee 
nutrition and physique has always been accepte 
by anthropologists. Stature, weight, chest 
dimensions, and so forth, can all be correlated wit 
nutrition. But the suggestion is now put forwar 
by competent dietitians that the effects of mal 
nutrition may be much more extensive, not onl 
as causal agents underlying many types of varis 
tion in physical characters, but also in determinin 
susceptibility to differant types of infection. | 
this is true (as it undoubtedly appears to be) +» 
clearly demands the serious attention of physics 
anthropologista. 

In Great Britain, indeed, evidence has been pu 
forward which suggests that malnutrition may b 
far more extensive in the lower economic levels o 
society than has hitherto been suspected. Clinics 
and anthropometric comparisons of the ohildre» 
of relatively wealthy parents with those of’ poo 
parents have demonstrated a marked contrast i 
physique, general health, and susceptibility t 
infections. There is evidence, for example, tha 
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xe infantile mortality from respiratory infections 
considerably higher in the poor districte of large 
‘wos than in the residential areas of the richer 
ctions of the population, and there is also 
ridence that the predisposition to respiratory 
fections is related to under-nourishment. More- 
rer, direct experiments (although of a limited 
vture) have been carried out on human material 
i which the effects of different diets on growing 
uildren have been recorded. 

It will not be donbted that, if there is mdeed 
idespread malnutrition, it is a matter of national 
„terest that it should be corrected as soon as 
oasible. But an essential preliminary to any large- 
‘ale plan of action is to collect precise information 
garding the extent, distribution, and degree of 
ader-nourishment. Here is a problem in the 
Mution of which the physical anthropologist 

uld play a predominant part. He has at least 
ae experience and technique which will enable 
m to seek an answer to one of the moet urgent 
‘eliminary questions: By what somatometric 
ethod, which is both reliable and convenient of 
yplication, is it possible to assess nutritional 
atus 4 

It is perhaps a matter for surprise that in Great 
ritain we still have no adequate standard of 
hat may properly be called normal physique, a8 
basis for comparison when seeking for evidence 
€ malnutrition. This is partly due to the fact 
eat available anthropometric data apply to 
uxed populations from different parte of the 
yuntry, in which no attempt has been made by 
areful clmical examination to eliminate those 
adividuals who may be under-nourished, or other- 
ise. unfit physically. It is also a fact that the 
bysical standard is by no means fixed and 
nchanging. There is evidence, for example, that 
16 average height of the population, not only in 
reat Britain but also elsewhere, is rising rather 
vpidly, and it has been recently estimated that this 


icrease may be as much as one centimetre in_ 


very 124 years. It is possible that this increase 
ı directly referable to improved nutrition, though 
here are some ressons for supposing that this 
xplanation may not be completely adequate. It 
mains conceivable that it may possibly represent 
definite orthogenetic trend in human evolution 
‘hich is manifesting itself in statistical analysis. 
In order to obtain a basic standard of physique 
series of standards) for comparative studies, it 
sin the first place necessary to carry out a com- 
dete survey of the country by the systematic 
ramination of samples of the population from 
afferent districts. Such a survey would require 
te close collaboration of physical anthropologists 
ith clinicians, medical officers of health, dietitians, 
nd social workers, in order to attempt a correla- 
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tion between physical development and tho 
normal healthy condition of body and mind, 
and, if possible, to relate this also to the social 
conditions of life. In fact, an attempt should be 
made to extend the health surveys which have 
been recently carried out in Great Britain and 
a number of other countries, the aim of which 
has been to correlate also the clinical assess- 
ment of nutritional status with anthropometric 
observations. 

Observations on the relation of nutrition to 
physique, capacity for work, and susceptibility to 
disease are also waiting to be carried out among 
native peoples in many parta of the world. Some 
excellent work along these linee has been started 
in India, Africa, and also in China, where informa- 
tion has been collected regarding the composition 
of the diet of different sections of the native 
population. Here the fleld anthropologist must 
necessarily give his aid, since he is in the beat 
position to obtain a detailed record of the food 
elements of the diet which are ordinarily obtain- 
able at different seasons, to study the local customs 
in the preparation of the food for consumption, 
and also to collect samples of the various foodstuffs 
for analytical study by the biochemist. It has 
already become evident from such observations 
that in some cases the native diet is hopelesaly 
deficient in certain essential food elements which 
are necessary for the development of a normal 
physique and for the maintenance of health. The 
elucidation of such defecte in the diet must surely 
in the future be a powerful factor for success in 
colonial administration. 

To carry out nutritional surveys in, native 
populations, the physical anthropologist will also 
require to examine the somatometric indexes which 
have been worked out by reference to European 
peoples, for they will probably need modification 
to adapt them to different types. 

The fields of research to which we have directed 
attention serve once more to emphasize the fact 
that the physical anthropologist of the future 
must be essentially a fleld-worker if he is going to 
develop his subject along progressive lines. He 
must also be a man of sound biological training if 
he is to acquire a real insight into the problems 
which are set for him. Some of these problems 
have a very intimate relation to human happiness 
and human suffering, and their investigation is a 
matter of urgency. 

` The science of physical anthropology has oon- 
tributed much to the study of the past history of 
the human species. By the study of modern 
populations it has a still more important function 
to fulfil : the acoumulation of data on the basis of 
which it will be possible in some measure to control 
the destiny of mankind in the future. 
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SOLAR AND TERRESTRIAL RELATIONSHIPS 


DISCUSSION on solar and terrestrial rela- 

tionships had been arranged to take place on 
September 5 as part of the programme of Section A 
(Mathematical and Physical Sciences) of the 
British Association meeting at Dundee. The 
meeting was not held, owing to the internatignal 
situation, and the following account contains the 
subject-matter of contributions from Dr. E. V. 
Appleton (radio effects), Mr. H. W. Newton (solar 
phenomena and terrestrial magnetism), Dr. A. D. 
Thackeray (solar phenomena), Prof. L. Vegard 
{auroral phenomena and the physics of the upper 
atmosphere), Prof. W. M. H. Greaves (the 27-day 
recurrence tendency of magnetic storms) and 
Prof. F. J. M. Stratton (general summary). 


Many attempts have been made in the past to 
correlate solar and terrestrial phenomena. Until 
quite recently, the only one that was found to 
show a clearly measurable relationship was that 
between sunspot activity, auroras and magnetic 
activity. There is no direct meteorological effect 
of any serious importance, although in some 
climates tree-rings suggest a connexion of a com- 
plex type with the sunspot cycle not shown up by 
ordinary data. The recent study of the ionosphere 
has shown a new relation, involving an increase in 
ionisation in the upper atmosphere accompanying 
increased magnetic activity at times of maximum 
sunspot activity; this relation appears in 4 
peculiarly clear-cut fashion at times of chromo- 
spherio eruptions which closely coincide with 
short-wave radio fade-outs. The correlations so far 
found can all be attributed either to a stream of 
corpuscles ejected radially from the sun’s surface 
or to an increase in ultra-violet solar radiation. 

Nearly every type of solar activity is capable of 
emitting a stream of particles or high-frequency 
radiation which may ultimately strike the earth’s 
upper atmosphere. In the lowest levels of the 
sun’s atmosphere, direct observation reveals sun- 
spota, facule and granulation; with the speo- 
trosoope, high-level floconli and prominences are 
detected (chiefly in hydrogen or ionized calcium 
light); still higher, coronal streamers suggest a 
permanent outward flow of particles. LEruptive 
prominences, which may ultimately attain velo- 
cities of the order of 600 km./seo., form a specta- 
cular example of the sudden expulsion of matter 
from the sun, presumably through radiation 
pressure ; the motions of prominences, however, 
as revealed by cinematography, show many 
characteristics which are difficult to explain even 


in terms of a complex interaction of radiatie 
pressure, gravitation and electrical forces. 

Radiation pressure is insufficient to support t) 
whole mass of chromospherio gases, but the dynar 
ical concept of turbulence has partially solv 
this difficulty. A turbulent velocity of 16 km./se 
in the chromosphere is indicated; in the low 
layers it is on a much smaller scale. The shor 
lived granules, with æ life-time of only thr 
minutes, represent permanent activity all over ti 
sun's surface, independent of the ll-year sunep 
cycle, while chromospheric eruptions represex 
temporary localized activity on a large scale. Tha 
eruptions consist of intense brightenings in hyd 
gen and calcium light which sometimes last only 
few minutes. Thanks to the spectrohelioscop 
perfected in 1924 by Hale, a practically continuo 
watch for these short-lived phenomena is now key 
throughout all longitudes by international o 
operation. It has been found that 50 per cent + 
the brightest eruptions are associated with simu 
taneous radio fade-outs ; with the fainter eruptio1 
the association is much less direct. 

The statistical relationship between sunspo' 
and magnetio storms may be summarized 1 
follows: (a) there is a general aimilarity in th 
frequency curves of the two phenomena in tb 
ll-year cycle ; (6) the largest sunspots, at the tim 
of their passage across the central solar meridia: 
are often associated with large magnetic storms 
(c) the most favoured position of the associate 
sunspot at the time of the magnetic storm is abot 
one day past the central meridian. The time-la 
suggests the time of travel of a stream of partiole 
from sun to earth. The relationship become 
progressively more obscure when smaller spots a1 
studied. 

It is natural to inquire whether this relationshi 
is due to the presence of chromospheric eruption 
which are most commonly observed in or nee 
large active sunspots. A distinct relationship he 
been established between eruptions and magnet» 
storms, similar to that with sunspots. Of tb 
twenty-nine greatest eruptions observed since 189% 
twenty-one were found to be followed withi 
4:0 days by a magnetic storm, and half of thes 
storms were classified as ‘great’. Magnetic storm 
do in fact appear to be more closely associated wit 
chromospheric eruptions than with sunspots. 

The association of chromospheric eruptions wit 
ionospherio disturbanoes is of a different character 
(a) there is no time-lag ; (b) the eruption oan b 
effective wherever it occurs on the solar disk 
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-) the ionospheric disturbance is practically 
mfined to the earth’s sunlit hemisphere ; (d) there 

an accompanying small perturbation of the 
wth’s magnetic field. These four facts are oon- 
stent with the suggestion that the solar agenoy 
| ultra-violet radiation emitted from active 
gions of the solar surface. The agency respon- 
ble for maguetic storms, however, is to be looked 
T in a radially ejected stream of high-velocity 
erticles. The observations favour a common 
cigim of radiation and particles in an active 
ortion of the sun’s surface, which may also but 
ot necessarily be marked by a large sunspot. The 
ssociation of terrestrial phenomena with sunspots 
aust be regarded as an indirect one; it is only 
ecause they are so easily observed that sunspots 
ave been taken as a convenient index of solar 
itivity. 

A further relationship between sunspots and 
irrestrial magnetism is shown by the fact, known 
r many years, that magnetic storms tend to recur 
& intervals of one synodic solar rotation (about 
7 days). A catalogue of 403 storms based on 
reenwich records for the years 1874-1927 has 
een used to study this relationship in detail. 
hese were divided into five groups according to 
atensity, represented by the mean of the three 
mponents D, H and V. The history of storm- 
ays following each storm was followed up and the 
mndency to recur after 27 days was found to be 
mnfined to the leas intense storms (less than 
30 y): in the weakest storms (leas than 150 y), 
1ere is a definite additional tendency to recur at 
itervals of 54 days. 

This result can be expressed in another way : if 


ttention is confined to storms which tend to recur. 


fter 27 days, it is found that the ratio ‘sequence 
torms’ to all storms decreases progressively from 
25 to 0-05 as one passes from weak to great 
orms. This result does not contradict the con- 
lusion that magnetic storms are due to radial 
sreams of corpuscles from active regions of the 
an; it merely suggests that the most intense solar 
isturbances which eject such streams are com- 
aratively short-lived and will not survive a solar 
station. The 27-day recurrence has been found 
> persist throughout spotless periods of minimum 
ctivity ; thus, as implied previously, the spots 
hemselves must not be regarded as the origin of 
he corpuscular streams. 

The frequency of auroras has long been known 
9 follow the cyole of solar activity ; there is also 
alight tendency for intense auroras to occur near 
he times of the equinoxes, when the earth lies in 
he plane of the equatorial belt of the sun where 
tivity is greatest. The spectrum-of auroras 
onsiste of bands (chiefly due to nitrogen) and lines 
lue to atomic oxygen and nitrogen, neutral and 
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ionized). The wave-lengths of the strong green 
and red lines have been measured with great 
accuracy, and, with the help of knowledge of atomic 
energy levels, attributed to ‘forbidden’ transitions 
of neutral oxygen. 

The presence of ionized oxygen and nitrogen 
indicates the action of particles of high energy. 
The work of Stérmer has shown how the streamers 
may be identified with the paths of electrified 
particles entering the earth’s magnetic field. 
Analysis of the intensity distribution within 
auroral bands yields a mean temperature deter- 
mination of — 44° Q. There is no evidenoe of any 
increase in temperature with height either from 
band analysis or from measures of interferometer 
fringes of atomic lines. Further, the observed light 
intensity along auroral streamers suggests that the 
density of atmospheric gases diminishes but slowly 
within the auroral region from 100 km. to 800 km. 
It is suggested that matter is driven to these 
heights by electric forces in an ionized or partially 
electrified atmosphere. 

A theory proposed by Vegard in 1923 accounts 
for the main facts on the assumption of a stream 
of photon radiation, the wave-length of which 
corresponds to soft X-rays, in addition to the 
ordinary temperature radiation and corpuscular 
rays emitted by the sun. The incidence of this 
radiation on the extreme upper atmosphere 
produces a sort of terrestrial corona. The theory 
has been very successful in explaining the chief 
layers of ionization in the upper atmosphere. The 
soft X-rays will produce two ionization maxima ; 
the first, formed at a high altitude by high-speed 
photo-electrons, is identified with the Fa layer, 
which surrounds the whole earth, but is higher by 
night than by day; the second, at a low altitude 
where the absorption per unit length is a maximum, 
is identified with the # layer, which is confined to 
the sunlit hemisphere. The energy of the photons 
must be about 1000 volts to account for the 
observed heights of the W and F, layers. Finally, 
the absorption coefficient for rays in a large range 
of wave-length (100-1000 A.) is a maximum, Bo 
that these rays will produce an ionization maximum 
at about the same height—oalculated to be 
200 km.—which will be confined to the sunlit 
hemisphere. This maximum is identifled by 
Vegard with the F, layer. 

The variations in ionization in theese three layers 
may be very efficiently studied by means of the 
radio sounding method, developed by Appleton 
and others. The ionosphere may, in fact, be 
regarded as a solar laboratory in which the effects 
of high-frequency radiation and particles emitted 
by the sun may be analysed. By timing echoes 
of vertically transmitted waves, a relation is ob- 
tained between equivalent height of reflection and 
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radio-wave frequency. At a critical frequency, 
echoes from the ionosphere are lost, and this gives a 
clue to the maximum electron density in any layer. 
Layers E and F, show comparatively smooth 
diurnal, seasonal and sunspot-cyale variations, all 
of which confirm the supposition that these layers 
are produced by high-frequency solar radiation. 
The long-scale variations in ionospheric reflectivity 
do, in fact, give a very perfect reproduction of the 
l]-year cycle of solar activity. The ionization in 
layer F, however, suffers remarkable irregularities, 
particularly during magnetic storms, when the 
ionization maximum is less than normal. The most 
striking type of ionospheric irregularity is that 
known a8 an irruption or fade-out, which is usually 
associated with a chromospheric eruption. Here 
the absorption is ao great that the echo may be 
entirely lost, but the height of reflection is not 
usually greatly affected. 

The question of the ultimate character of the 
short-wave solar radiation associated with these 
disturbances (for example, its frequency and 
whether it consists of continuous or line-emission) 
is still quite unsettled. The spectrum of chromo- 
spherio eruptions in the observable range has been 
found to consist of lines due to H, He and Cat. 
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Photometric measures show that during an eruy 
tion, the total Ha radiation from the sun increase 
by only a few tenths of one per cent; it is qui» 
clear that what the spectrohelioscope observer se 
is a secondary effect, and that the primary distu 
bance consista in the leakage of unobservab 
ultra-violet radiation. As Milne has pointed ou 
given an increase of radiation, the.ejection of 

stream of high-speed particles is easily accounte 
for by radiation pressure. Lyman emission « 
hydrogen is insufficient to account for all tł 
observed effects, and it is probable that we hav 
to deal with a mixture of line and continuo 
radiation. Continuous emission is not normall 
observed in the visible region, although a sma 
increase at wave-length 3220 A. has been detecte 
in one exceptional eruption. 

Further analysis of ionospheric disturbances k 
radio sounding probably holds out greater hope 
for the ultimate solution of the problem than tk 
observation of secondary: solar effects in the visibl 
spectrum. Finally, the spectra of ‘sunlit aurora 
recently observed by Stérmer promises a fruitfr 
field for research into the uppermost region 
where the solar rays first strike the earth 


atmosphere. 
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Sir William Pope, K.B.E., F.R.S. 

Wee JACKSON POPE, the great chemist, 

was the eldest son of William and Alice Pope 
who at the time of his birth (March 31, 1870) lived in 
New North Road in the City of London. On leaving 
the Cowper Street Endowed School, Pope proceeded 
to the Finsbury Technical College, where he was one 
of H. E. Armstrong’s earliest pupils. He followed 
Armatrong to the Central Institution (now the City 
and Guilde’ College of the Imperial College of Science 
and Technology), where the scheme of scientific 
studies having no reference to outside examining 
bodies did not lead to a university degree but gave 
Pope a rigorous training in chemistry, classical 
crystallography (under H. A. Miers) and in research 
methods admirably suited to his genius. From that 
time dated the unique friendship between Armstrong 
and Pope which was only broken by the former’s 
death in 1987. 

While still a student, Pops began his own crystal- 
lographic investigations of organic compounds. He 
also collaborated with F. 8. Kipping, then Armstrong’s 
assistant, in important Investigations in the chemistry 
of camphor and:on the constitution and characteriza- 
tion of externally compensated compounds. 

Pope’s first appointment (1897) was that of head 
of the Chemistry t of the Goldsmiths’ 
Institute at New Cross, and at the same time he was 


lecturer on crystallography at the “Central”. L 
1901 he became profeasor of chemistry and head c 
the Chemistry Department at the newly built Schoc 
of Technology, Manchester, becoming professor c 
chemistry in the University of Manchester in 190 
when the School was made the centre of the Facult, 
of Technology, and on that oocasion Pope receive 
his first university degree; he had been elected t 
the fellowship of the Royal Society in 1902. Pop 
was elected to the professorship of chemistry in th 
University of Cambridge in 1908 in succession t 
J. D. Liveing, who had held the chair for forty 
seven years, and in the following year he was electe 
to a professorial fellowship at Sidney Sussex College 

Pope’s enduring fame will reat chiefly on his wor 
on molecular diasymmetry. Pasteur had laid tb 
foundations of stereochemistry in 1849, and up t 
the time of Pope’s work at the Goldamiths’ Institut 
all the optically active compounds studied: b 
Pasteur and his successors contained in the molecu} 
at least one carbon atom having an asymmetri 
environment. The presence of this ‘asymmetri 
carbon atom’——a carbon atom united to four differen. 
atoms or groups tetrahedrally arranged round. it— 
in the molecule was up to then regarded as bein 
easential for the particular compound to be capebl 
of exhibiting optical activity. As Pope has frequent: 
pointed out, it ia probable that the use of thi 
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articular phrase with ita narrow implication tended 


r many years to delay progress in stereochemistry, 
106 it became usual to correlate the exhibition of 
stical activity with the asymmetry of a particular 
om present rather than with the dissymmetry of 
e molecule as a whole. By the optical resolution 
externally compensated compounds in which the 
oms nitrogen, sulphur, tin and selenium had 
ymmetric efivironmente, Pope was the first to 
ow that the presence in the molecule of a carbon 
om having an asymmetric environment was not 
sential for the exhibition of optical activity. In 
is classical work he had as oollaborators 8. J. 
echey, A. W. Harvey, E. M. Rich and H. A. D. 
oville, and ite sucoess and that of numerous chemical 
id stereochemical investigations carried out aimul- - 
meously depended on Pope’s knowledge and use of 
ystallography and aleo on his introduction of the 
e of the camphorsulphonic acids, first adequately 
scribed by Kipping and himself, for the resolution 
externally compensated bases. 
During the Manchester period, Popo had as 
sistanta O. 8. Gibson and John Read. With 
sachey he prepared the first organic compounds of 
vinum and with Gibson those of gold, and this 
ark, Bo novel and aimple in ite conception, was 
pical of Pope’s knowledge and gentus in attacking 
wndamental problems. Another striking example of 
«s was the elegant work carried out with Read 
nich resulted in the resolution of externally com- 
nsated chloroiodomethanesulphonic acid, CHOL. 
5H. This work showed that it is only necessary 
e the attachment of four different atoms or groups, 
ane of which need contain a carbon atom, to a 
agile carbon atom to condition stable optical activity. 
1is compound is still the simplest substance showing 
rmanent optical activity. At this time also, Pope 
ad Read began the work which resulted in the 
¢roduction of optically active oxymethylenecamphor 
s alternative to the use of the camphorsulphonic 
ids for the resolution of externally compensated 
imary and secondary amines. 
Since his student.days, Pope had been profoundly 
¢erested in the relation between chemical constitu- 
m and crystalline form. For many- years he and 
*. Barlow worked on this subject, and beginning in 
#06 they published a series of long and detailed 
«pers in which the valency volume theory was 
rveloped, After some time-it became evident that 
«© fundamental conceptions on which the theory 
az based were too circumscribed, but the work 
ney carried out has considerable value in the history 
` the subject which bas been so ably developed by 
r William and W. L. Bragg and other workers. 
Following Pasteur, van’t Hoff had realized that 
ganic substances can be formulated which have 
aantiomorphous configurations and yet contain no 
arbon atom having an asymmetric environment. . 
o showed that. on account of the- tetrahedral 
Tangement of .the atoms or groupa attached 
' @ carbon atom, allene derivatives of the type 
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related forms and therefore be capable of exhibiting 
optical activity. Pope realized that the compound 
1 T eau acid, - 
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which has an enantiomorphous ses aes -and 
contains no carbon stom having an asymmetric 
environment, resembles the above type, and he and 
W. H. Perkin (then colleagues in Manchester) com- 
menced ita synthesis in 1903 and completed it in 
1906. Later they were joined by O. Wallach, and 
adequate quantities of the compound became avail- 
able for the resolution experiments. In the latter, 
Read played a leading part, and the successful 
acoomplishment of. this difficult piece of work con- 
stituted a most important development in stereo- 
chemistry. Actually, as Pope also showed, van’t Hoff 
might have stated the case more generally because 
» a a 

the above compound is of the type 0:0: 0K ; 
tee b -`C 

a a 
and compounds of the type orci cK a are = 
b 
theoretically capable of eee optical A 
In immediate extension of this work, Pope and his 
co-workers obtained striking proof that organic com- 
pounds can retain their configuration throughout a 
series of reactions in which the molecular symmetry 
undergoes profound change. A further example of 
this is his work with J. B. Whitworth on spio-5 : 5- 
NH---00 NH--CO 


bo ac Soola" 


probably the most complete and detailed stereo- 
chemical and crystallographic study published in 
recent years. Pope’s work on 1-methylcyolchexylidene- 
4-acetic acid haa bean responsible for almost all the 
developments in stereochemistry by many workers 
during the last twenty-five years, owing to the faot 
that he defined the conditions of mirror-image 
isomerism, namely, that for mirror-image isomerism 
tho molecular configuration may powes any elements 
of symmetry excepting a centre of symmetry or a 
plane of direct symmetry. 

Apert from his acknowledged pre-eminence in 
crystallography and stereochemistry, Pope carried 
out outstanding -work on photographic sensitizers 
(with W. H. Mills), on the direct synthesis of ‘mustard 
gas’ (with C. 8. Gibson) and on the extension of 
Werner's theory of the ig eae of complex 
co-ordination compounds to those containing tri- 
amines and tetra-amines (with F. G. Mann). 

Pope was president of Section B (Chemistry) of the 
Britiah Association (1914), president of the Chemical 
Society (1917-19), president of the Society of Ohemi- 
cal Industry (1920-21), president of the Union inter- 
nationale de Chimie (1922-25), president of the 
Federal Council for Obemistry (1918-835), president 
of the Solvay Chemical Conferences (1922-36) and 
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Prime Warden. of the Goldsmiths’ Company (1928~29) ; 
he bad been chairman of the City and Guilds of 
London. Institute since 1932. He was created Knight 
Commander of the Order of the British Empire in 
1919 and Grand Officier de Ordre de Léopold two 
years ago. He was honorary member of no leas than 
twelve foreign academies and a member of at least 
ten British scientific societies. He received the Davy 
Medal (Royal Society), the Longstaff Medal (Chemical 
Society), Dumas Medal (Société de Chimie indus- 
trielle), Lavoisier Medal (Société chimique de France) 
and Mesel Medal (Society of Chemical Industry), 
besides the honorary doctorate of seven universities. 

All who had dealings with Pope, whether as friends, 
collaborators or pupils, could not fail to be impressed. 
by the true greatness of the man. He was extremely 
well informed in English and foreign hterature and 
in affairs generally ; his judgment and advice were 
invariably sound. Actually Pope was very shy, but 
in conversation he was brilliant and witty and few 
could tell a good story better than he. He was a 
charming host and loved the company of his friends 
and life generally. He was a connoisseur and his 
collections of alchymical pictures, chemists’ mortars 
and drug pots are unique; his library of chemical 
and general literature has long been the envy of 
many colleagues. Pope was a most graceful speaker 
in English as well as m French and German; he 
could easily translate the spoken word from French 
directly to German. 

For some years Pope had been in poor health, 
against which he struggled with amazing fortitude, 
and he continued to carry out his duties and perform 
extra tasks which must have taxed him greatly. 
During the last three years he suffered intensely and 
he bore his sufferings in silence. “The end came on 
October 17 and, after a quietly dignified service taken 
by his friend, the Master of Sidney Sussex College, 
his body was cremated in Cambridge. 


“Post tenebras tux” 
CHARLES 8. GIBBoN. 


Prof. Albert Gilligan 


By the death of Albert Gilligan at Storth, near 
Milnthorpe, an October 14, the science of geology 
has lost an able exponent. Born on July 26, 1874, 
he was educated at Wolverhampton Grammar School 
and at University College, Cardiff. After service as 
science master at Glossop County School, Gilligan 
joined the geological staff of the University of Leeds 
as agsistant to Prof. P. F. Kendall. Under the 
influence of Kendall he became interested in physical 
geology, particularly that of Yorkshire, and his first 
published work recorded the denudational effecta of 
@ severe storm in that country. Thus interest re- 
mained with him throughout his life. 

Gilligan had the ability to lecture in a clear and 
enthusiastic manner, easily understood by non- 
geological audiences, and in so doing, perhaps, he 
rendered his greatest service to the science of geology. 
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For many years he gave series of lectures throughor 
Yorkshire, many to the mining community, others 1 
societies of many kinds, and through these mac 
many converts to geology. Gilligan also encourage 
the work of local geological societies, and his servio 
were always at their disposal for a lecture or 
description in their journals of a local section. 

Later, Gilligan became interested in sedimente 
petrology, a branch of geology then* overshadowe 
by the igneous side of petrology. He developed 
technique of heavy mineral analysis, and turning b 
attention to the Millstone Grit, continued the wor 
on ita sedimentation initiated by Sorby. In 19% 
he read the resulta of this pioneer investigation befo 
the Geological Society of London, and in 1921 } 
was awarded the Murchison Fund of that Societ 
He had.in 1920 been made reader in geology in tm 
University of Leeds and in 1922 he succeeded Kende 
in the chair of geology. 

His work on the Millstone Grit had led Gilligan 
the problems of Middle Carboniferous palmogeograph 
and in 1929 he gave, as his presidential address 
the Yorkshire Geological Society, an address entith 
“A Contribution to the Geological History of tm 
North Atlantic Region” in which he summarize 
the evidence for a Palsozoic and Pre-Palmozo 
‘Atlantis’. 

From 1922 Gilligan was curator of the Ca 
Duncombe Observatory, and he did much to fost 
the study of astronomy. He also played his part » 
the administration of geological societies, serving c 
the council of the Geological Society. In universit 
administration he was closely concerned with stude: 
activities especially in athletics, and he did much $ 
promote friendly relations between staff and student 
He had a sincere understanding of the difficulties « 
studenta whose lack of means handicapped the 
studies, and many have cause to be gratefr 
for the ready help which Gilligan so often generous? 
Save. - 

Gilhgan was a delightful companion in the fek 
keenly interested in archmology and natural histor) 
It is the regret of all his frends that he was nc 
permitted to enjoy, in the foothills of the Lak 
District, his retirement from academic labours. 

R. G. 8. H. 


We regret to announoe the following deaths : 


Prof. A. Busi, professor of radiology in tł 
University of Rome, aged sixty-five years. 

Vice-Admiral Sir Percy Douglas, K.0.B., O.M.G 
hydrographer of the Navy during 1024-32, o 
November 4, aged sixty-three years. 

Mr. R. C. Lambert, librarian at the Athenmu 
Club during 1922-85, on November 5, aged seventy 
one years. 

Prof. C. F. Shaw, professor of soil technology i 
the University of California, on September 12, age 
fifty-eight years. 

Dr. J. H. T. Tudsbery, honorary secretary, former} 
secretary, of the Institution of Civil Engineers, o 
October 10, aged eighty years. 
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THE SEVENTH INTERNATIONAL CONGRESS 
OF GENETICS 


CHE Seventh International Congress of 
Genetics was unique in more than one 

y. As described by Prof. Crew in NATURE of 
tember 16, p 496, it was held during a period 

high political stress, and it accomplished some- 

ng that perhape no other international congress 
| be required to attempt again. The enthusiasm 
the six hundred men of science present, 

«bined with a well-thought-out organization, 
ained the attention and support of all geneticists 
o were present in Edinburgh during an eventful 

ek of turmoil. The following pages provide 
curvey of the proceedings. 

Che Congreas not only achieved success in the 
rk of the sections, but will also be remembered 
at leest one other direction. The exhibita, 
ich included charta, diagrams, photographs, 
tether with dead and living material of plants 
qd animals, ocoupied the laboratories of the new 
ological and Engineering Departments of the 
diversity of Edinburgh. Under at least a hundred 
1 fifty microscopes (probably many more) were 
les illustrating most of the branches of cytology. 
ese exhibita enabled one to see for oneself how 
at was the advance in cytological technique, to 

perhaps for the first time heterochromatin or 

‘omosome splits, and to judge the grounds on 
ich controversial matters were based. The plant 
üïbit in the laboratory ranged from magnificent 
nonstrations of the origins of maize, the genetics 
wheat hybrids, and the cyto-genetios of Datura, 
the illustration of scientific method in the 


ysis of the peculiarities of fruit crope and 


nt pigments. In addition, there were living’ 


iibita of genetic characters in a number of plant 
cies. One laboratory was filled with charts and 
grams recording the genetics of Drosophila and 


physiological actions of the genes, while another 
laboratory contained exhibits on the inheritance 
of colour in the cocoon of the silkworm, and the 
diseases to which man is subject. A large exhibit 
of animal genetics covered the inheritance of 
characters in rodents, rabbita, and other animals. 
A notable feature was the organization by Dr. 
Koller of an exhibit of living planta of Pisum, 
Lycopersicum, Primula, Antirrhinum, Nicotiana 
and other genera. These were arranged to illustrate 
the characters which are controlled by known 
genes. One of the crops was so well grown that 
members of the Congress who were specialists on 
this crop were able to use the planta for observa- 
tional purposes. 

It is obvious that the success of the Congress 
was due to the excellent organization of Prof. 
F. A. E. Crew, his committee and staff. Both 
previous to the Congress and during the Congress 
in normal times the position of the general secre- 
tary is an onerous one. When each day of the 
Congress brought more news and rumours of war, 
it was doubtful whether the Congreas could oon- 
tinue. By a complete reorganization, only 
possible by excellent team work, the sections were 
able to complete their work, the exhibita were 
received, erected and dispatched in safe custody, 
and each individual member of the Congress who 
was directly or indirectly affected by the political 
upheaval was made to feel that he was being per- 
sonally looked after by the general secretary and 
his able staff. 

Science will not falter so long as the spirit 
initially engendered by the staff of the Institute 
of Animal Genetics at Edinburgh and propagated 
by the members of the Congress continues 
among the research workers of the world. 
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GENE AND CHROMOSOME THEORY* 
By Dr. H. J. MULLER 


f ki treatment of gene and chromosome theory 

was on à far more analytical plane than ever 
before. Thus, the multiform variations of behaviour 
of chromosomes at meiosis, and the rules govern- 
ing these variations, were shown by Darlington to 
trace back to variations in two primary factors: 
the region (centric or telio) in which palring begins, 
and the time limit set to the pairmg process ; 
normally, these must be adapted to each other, 80 
that s mixing of two systems tends to disturb the 
balance. 

Regarding the mechaniam whereby structural 
changes in chromosomes come about, a series of 
experiments by the present author and co-workers 
was reported, substantiating and extending, for 
Drosophila, the earlier conclusions of Stadler, of 
McClintock and of Sax on plant material, and of 
Muller and Belgovaky on Drosophila, to the effect 
that the manifold kinds of structural changes 
capable of surviving indefinitely are all caused by 
two distinct primary processes, succeeding one 
another. These are: (1) breakage of the chromo- 
nema at two or more pointe, followed (2) (though 
not until after the spermatozoon stage is passed) by 
two-by-two junction between the adhesive broken 
ends, giving a new linear order. Distant breakages, 
giving gross changes, were shown to result from 
separate individual ionizations, but nearby ones, 
giving minute rearrangements, to result from one 
and the same ionization by a spreading of ite 
effect. The reporta and demonstrations of a 
large series of separate investigators—Bauer, 
Fabergé, Demereo, Camara, Catcheside, Oliver 
and Belgovaky—in one way or another agreed with 
or led to one or more of the same conclusions, 
although some investigators had until then held 
contrary views. Further light was thrown on 
chromosome structure and on the changes to 
which it is subject, in a special evening lecture 
by Metz, recounting his notable findings in Sciara. 


+ Although the Rumian gensticits bad withdrawn and most of 
the Germans had left before the tame for their add reeees, their abstracts 


of reading all such papers in absentia. They 

RIE nity tes pants oe ONda nectar wt ke 
printed in the Proosedings Also included bere are papers given Ip 
joint meetings of this and the next Section. 


A considerable group of papers analysed t 
special, though not absolutely distinctive, p» 
perties of heterochromatic regions of chromosom: 
In this connexion, further illustrations were giv 
of the high breakability of these regions by Kai 
mann, Camara, Prokofyeva and Sidorov, and 
their somatic variability (correlated in relat 
cells) in respect to manner of chromatin staini» 
manner of aggregation of chromonematsa and ge 
functioning. It was noted that all theso propert 
extend, although to a degree diminishing w 
distance, beyond the originally heterochroma 
regions into regions lying near to them in * 
chromonema, by a kind of ‘position effect’ (Sahu 
Prokofyeva, Panshin, Khvostova), and the i 
portant new point was brought out that the var 
tions in staining—-which, as proved by Casperse 
and Schultz’s studies of ultra-violet absorptm= 
spectra, fairly represent nucleic acid distributior 
and the variations in gene activity are oorrelat 
with one another. Evidence was also adduced, 
Prokofyeva and by Kaufmann, that small int 
stitial regions haying some degree of hete. 
chromaticity are scattered rather widely throughc 
the chromatin, and often coincide with regions th 
apparently originated relatively recently as dupli- 
tions (which suggests that genes may become hetes 
chromatic by a kind of denaturizing degeneratio) 

Analysing the mechanism of gene mutation 
the basis of a great series of experiments, Timofée 
Ressovaky brought out its causation (1) by » 
dividual atomic activations, apparently resulti 
from the accidental peaks of kinetic energy 
thermal origin, as well as (2) by individual ioni; 
tions, resulting from radiation. The dependen 
on single ionizations was further strengthened | 
Rai-Choudhuri’s finding that even radiation of > 
tensities so low as 0:01 r./min. (a hundred tin 
lower than the lowest previously used in su 
work) is so effective, ion for ion, as radiation 
higher intenstties. At the same time, the generale 
of the gene mutation effect of radiation w 
strengthened in another important way, by 
definite extension to mammals (mice). in expe 
mente of P Hertwig. 


- 
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In earlier work, no dependence of the frequency 
-f the gene mutations upon the closeness of spacing 
f the ions within the radiation-paths could be 
letected, but newer work by Timoféeff-Ressovaky 
nd his collaborators, reported at the meeting, 
uggested that a perceptible influence of this kind 
night be found by the use of the extremely clogely 
‘paced ions resulting from some neutron radiation. 
f 80, it should be possible to estimate the ‘sensitive 
rolame’ for a gene mutation, that is, the amount 
$ contiguous space occupied by material so oon- 
tituted that one ionization, occurring anywhere 
vithin it, is capable of producing some one or 
nore of a given series of alleles. Similar work, 
itilizing the frequency of chromosome breakage 
astead of that of gene mutations, was reported 
ay Marshak. In this connexion, however, it should 
ee noted that if, as seems likely, only a small 
sroportion of the ionizations occurring within the 
egion in question actually resulted in the effect 
ooked for, this method would tend to lose its 
fficacy. Moreover, we have no basis for identify- 
og the volume or area in question with that of 
he gene or chromonema itself., 

In addition to the seemingly simple thermal 
ffect of van t’Hoff type, above-mentioned, there 
vere shown—by Plough, Timoféeff-Ressovaky, 
Serkis and Zuitin—-to be decided increases in muta- 
ion frequency attending the abnormal physiolog- 
cal states of organisms subjected to temperature 
‘hanges too rapid or too extreme for the organiams 
o adjust to them. This makes the search for special 
hemical influences affecting gene mutations seem 
more promising, despite certain negative resulta 
eported by Auerbach with carcinogenic sub- 
tances. The sensitivity, as well as the intricacy, 
f the chemical complexes conditioning mutation 
vag further evidenced by the strong dependence 
£ the general mutation frequency upon the 
netic complex’ present, as reported by Plough 
nd by Tiniakov, and more especially by observa- 
ions of Rhoades and of Harland showing oertain 
normous and highly specific mutational effects on 
„articular genes, not previously known as ‘mutable 
ene’, by other particular genes and gene- 
om binations. i 

The series of papers dealing with the production 
{f mutations by ultra-violet light showed the 
oteble progress made in this field since the last 
congress. It was shown by Stadler that the curve 
spreeenting the effectiveness of different wavo- 
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lengths in producing gene mutations and defici- 
encies in maize pollen begins at about 313 my 
and rises to a peak at 254 my, declining thereafter. 
This is suggestively similar to the absorption 
spectrum of nucleic acid and quite different from 
that of protein. Both Hollaender, working on fungus 
spores, and Knapp and Schreiber, on spermatozoids 
of Sphmrocarpus, reported resulta substantially 
similar to this, although their peaks of mutational 
effect (as well as of directly lethal effect) were at 
265 mu, which corresponds more exactly to the 
absorption peak for thymonucleic acid. In 
Hollaender’s work, however, there was also 4 
secondary peak, at 238 mu ; and another peculiarity 


- in his results (one suggesting differential sensitivity 


of different spore stages) was a falling off in the 
mutation frequency of surviving individuals at 
very high doses. 

In Stadler’s work, a basis was found for drawing 
qualitative distinctions between several different 
glasses of radiation effects. Thus, the frequency 
of abortive embryos at different wave-lengtha, 
unlike that of gene mutations and deficiencies, 
failed to follow the nucleic acid curve, as it showed 
too high frequencies for the shorter wave-lengths. 
While these abortive embryos may after all repre- 
sent some kind of non-genetic effect, the same 
cannot be said of sectional rearrangements of 
chromosomes (translocations). Stadler found that 
the latter were not produced by ultra-violet light, 
or were produced with a markedly lower ftequency 
than by X-rays of the same gene mutation- 
producing strength. 

This result, which was corroborated for 
Drosophila sperm by experiments carried out by 
Muller and Mackenzie, gives some ground for 
supposing that ultra-violet does not act by break- 
ing the chromosomes, and that therefore gene 
mutations may not consist merely of linear re- 
arrangements of ultra-small size, involving ‘intra- 
genic’ breakage and reunion. The latter idea, 
which is not yet actually refuted, would have 
tended to make the concept of the segmentation 
of the chromosomes into discrete ‘genes’ a mere 
matter of verbal convenience. Possibly connected 
with the same series of problema was Stadler’s 
farther finding that the gene mutations produced 
by ultra-violet are far oftener ‘fractionals’—that is, 
confined to one of the chromatids derived from a 
given treated chromosome—than are those pro- 
duoed by X-rays. 
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For the first time in the history of genetics oon- 
gressos a seasion was included on virus and protein 
studies in relation to the problem of the gene. A 
peculiar case of non-chromoesomal, probably virus, 
‘Inheritance’ in Drosophila, was reported by 
L’Héritier and Teissier. As was brought out by 
MaKinney, by Gowen and by Kausche, viruses, 
now known to be orystallizable nucleoproteins, 
have the distinctive combination of properties 
characteristic of genes, namely, mutation and 
{despite mutation) self-duplication, thus sub- 
stantiating the concept, (Muller, 1921, 1926) that 
viruses represent relatively free genes, and that 
the gene constitutes the basis of life. 

An illuminating acoount was given by Astbury 
of his and other modern studies of the chemical 
structure of viruses and other proteins, with 
especial consideration of those features which 
might help to explain the gene’s property of 
mutable self-dupHcation. He, as well as Caspersson 
and Schultz, (who reported an increase of nucleic 
acid during periods of growth, both for chromo- 
somes and for cytoplasm), directed attention to the 
role which nucleic acid may have in this process. 
The significant fact was reported by Astbury that 
the nucleic acid spacings are of the same magnitude 
as those within the protein (polypeptide) chain, a 
feature which would allow the nucleic acid to 
unite in parallel with the protein and so perhaps 
to serve as an intermediary in ite synthesis. The 
paper of Mazia also was of interest in this con- 
nexion, since it showed that in salivary chromo- 
somes the framework is not disintegrated by 
digestion either by pepsin or by nuclease, though 
it is by trypsin; henoe it probably consists of 
protamine or histone chains, bound together 
laterally in some other way than by nucleic acid 
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cross-connexions. Other chemical studies «< 
nuclear material were reported by Gulick, whic 
among other things oast doubt on the presence c 
iron in chromosomes, thus bringing their compos 
tion closer to that of the virus. 

Our present knowledge of the internal structur 
of the tobacoo mosaic virus particles, as disclose 
by the pioneer X-ray diffraction studies of Berna 
Crowfoot et al., was described by D. Crowfoot a 
well as by Astbury. It was shown that in thes 
rods, which are 15 mp thick and at least ten time 
as long, the smallest possible chemical unit—tha 
associated with one nucleotide—must oontai 
about fifty-four amino-acid radicals, althoug 
there may be a geometrical sub-unit as small a 
one eighth of this volume (that is, about 1m 
each way). But these units (or sub-unite) ar 
grouped according to a regular pattern into large 
aggregates, about 7 mu long, and the latter in tur 
are grouped in a regular way to form the aggregat 
of high order—the virus rod iteelf. The globule 
protein insulin, as well as the fibrous proteins. a 
show elementary unite of about the same size, bu» 
the mode of aggregation varies both with tb. 
protein and with the conditions (pH, amount o 
water, eto.) under which it is being kept. Tht» 
this type of analysis is already bridging, the ga, 
between the structures of the chemist and thos 
of the microbiologist and geneticist. 

A series of special conferences were held o» 
problems of the gene, presided over chiefly b 
J. B.S. Haldane. These were very well attended@ 
At these ‘gene conferenoes’ many of the report 
of those unable to attend were read, and many o 
the above and related questions concerning gen: 
and virus structure and gene mutation were sub- 
jected to animated and searching discussion. 


CYTOLOGY 
By Dr. C, D. DARLINGTON 


Palar the most significant feature of the 

cytological discussions was the difficulty of 
separating them, except in an arbitrary way, 
from the discussions of experimental breeding. 
This was due to three general trends. First there 
wag an increasing use of the direct etudy of 
meiosis a8 a basic of genetic prediction and as a 
means of testing the reproductive methods of 


particular species. The work of White and Kolle 
with sex chromosomes and of Huskins and New 
combe with the relations of chromatids at chias 
mata were examples of the one, the studies o 
Levan on Allium, of Cleland on (Knothera, and o 
Janaki on Saccharum were examples of th 
other. 

The second trend was the increasing application 
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` experimental methods to cytology, both to 
Ive problems that are of immediate cytological 
«terest and to produce results of practical impor- 
mice in breeding. The different kinds of upset 
iduced in oell-division are of interest in both 
‘ays. The diplochromosomes produced by 
‘arber’s heat treatment represent the mode of 
ction of colchicine described by several workers 
ı giving rise to polyploids. The third trend was 
he increasing linkage of Drosophila genetics with 
minute study of salivary chromosomes, so that 
e found leading geneticists in America and 
ingland, like Demerec and Muller, offering papers 
«anbodying accounts of the breakage and reunion 
K chromosomes related to the direct observations 
cytological workers like Kaufmann and Bauer. 
This last development showed its widest bearings 

i the kind of population study described by 
“obzhanaky. The interlocking action of gene 
hange and chromosome change now discovered 
t field genetics is evidently making it possible 
> bring the scheme of variation in Drosophila 
ato the closest relationship with plant cytology. 
a gives the whole body of genetics and cytology 
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a unity which is enabling them to be used as a 
joint tool of evolutionary research. 
A word should be said of the technical side of 


cytology. The great advances of recent years 


were represented by an extensive microscope 
demonstration of chromosomes of Drosophila, Zea, 
Osmunda, Paris, Trillmm, of various Orthoptera, 
and of Mammalia including man. A show of 
photomicrographic lantern slides brought home 
these exhibita to a larger audience and made it 
possible to compare the merita of different new 
methods of treatment. 

A combined gene and chromosome session 
opened by Dr. W. T. Astbury was devoted to 
protein and virus studies in relation to the gene. 
It showed the resulta of applying new technical 
methods in protein and virus chemistry. It also 
showed that these, combined with the study of 
X-ray mutations on the genetical side and the use 


of ultra-violet photography and microchemical 


testa on the cytological side are producing a practical 
convergence of biology and the physical sciences, 
a convergence that will probably mark the begin- 
ning of & new epoch. . 


PHYSIOLOGICAL GENETICS 


By Dr. C. H. WADDINGTON 


aa of the most active branches of genetics at 
the present time is the study of the ways in 
rhich genes affect developmental processes, and 
the section devoted to physiological genetics had a 
all and interesting programme. The problem of 
enic action is so complex and many sided that 
ery many different methods of approach are 
-ossible, and examples of most of these can be 
ound in the papers presented at the Congress. 
The embryological approach was well exempli- 
«ed in a paper by Landauer, in which he reviewed 
he correlated effects on different organs which 
re found both in fortuitous teratological specimens 
nd also m abnormalities which are known to be 
lependent on genes. He suggested that many of 
hese phenomena can be explained by the hypo- 
hesig of a general deleterious effect, often on the 
rowth-rate, acting at a period which is critical 
or a certain set of developmental processes. A 
eneral embryological approach of a rather different 
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kind was presented by Waddington, who discussed 
the relation of genes to developmental processes 
of the kind exemplified by the organizer reaction. 

The importance of nuclear factors in particular 
steps of differentiation was analysed in more 
detail by Baltzer, who gave a summary of his 
well-known and important work on bastard 
merogons, in which an enucleated egg of one 
species of newt is fertilized by a sperm of a different 
species. He showed that some tissues are able to 
develop to late embryonio stages, while others die 
presumably owing to disharmonies of nucleus and 
cytoplasm during particular proceases of differ- 
entiation ; still other tissues, such as some of the 
anterior mesoderm, while able to live, lose their 
normal power of inducing other organs—in this 
instance the balancers and gills. Similar studies 
of the importance of particular elements in the 
nucleus were reported by Poulson in his studies 
of the abnormalities produced by total absence of 
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certain genes (homozygous deficiencies) on the 
early development of Drosophila. 

Several reporte dealt with gene effecta on pro- 
ceases which are chemically more or less defined. 
Thus we had further chapters in the important 
and rapidly developing researches of Price, 
Lawrence and others on flower pigments, and 
Beadle, Ephrussi and others on Drosophila eye 
colours. Perhaps the most important new con- 
tribution in this field was a fresh study bý Sewall 
Wright of guinea pig coat colours, which he dealt 
with in a preliminary way many years ago. He 
was now able to suggest a scheme for the relations 
of the numerous genes which are known, and to 
present a mathematical theory of their quanti- 
tative interactions. 

Quite a different method of approach to the 
same problem was reported by Schultz and 
Caspersszon, who, by studying the chromosome 
iteelf, obtained data which allow of some specula- 
tion as to the chemical changes occurring under 
the immediate influence of genes. Owing to their 
strong absorption in the middle ultra-violet, the 
distribution and changes of the substances belong- 
ing to the nucleotide group can be followed in 
the living cell by spectrophotometric methods 
elaborated by Caspersson. It is found that in the 
nucleus the nucleic acids seem to be indispensable 


for the development of chromosomes, and that 


they are synthesized mainly in earliest prophase 
just befdre the chromosomes split. Schultz studied 
translocations of parts of the heterochromatic 
regions of the chromosomes, which are rich in 
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nucleic acid, into normal euchromatic regions ir 
Drosophila. In certain of these translocations the 
adult flies show variegation for characters affectec 
by genes near the position of the break im the 
chromosome, as though frequent mutations of the 
genes had occurred in late stages of development 
Schultz showed that this variegation.is correlate 
with cytological effecta in the salivary chromo 
some bands oorresponding to the variegate 
genes; these effectes ranged from appearance o 
exceas nucleic acid to the assumption of a hetero 
chromatic character and finally apparent dis 
appearance. It is suggested that the appearance 
of excess nucleic acid is correlated with an inactiv 
ation of the gene as a developmental agent 
The nucleic acid metabolism can be follow 
somewhat further, since it is found that th 
presence of extra heterochromatic material (fo 
example, supernumerary Y-chromosomes) affect 
both the degree of variegation, the oytologice 
correlates of variegation mentioned above, ane 
also the nucleic acid content of the cytoplaam. Th: 
different types of nucleic acid occurring in chromo 
somes, nucleolus and cytoplasm can be deter 
mined spectroscopically and suggestions made as t» 
their functional relations with the fundamenta 
proceases of gene action and gene reduplication 

It is possible, as Schultz suggests, that we may i! 
this way obtain some insight into the changes o 
gene activity in different chromosome regions i 
the different tissues, which may provide : 
mechanism for the primary differentiation of th: 
nuclei in development. 


ANIMAL BREEDING IN THE LIGHT OF GENETICS 
By Dr. J. E. NicHoLs 


[HE opening sesion was devoted to general 

considerations of animal genetios. H.C. MoPhee 
described the United States Department of 
Agriculture’s long-term inbreeding projecta with 
pigs, sheep, and poultry, and the emphasis now 
being laid upon measuring the more complex 
physiological characters; and in reviewing the 
work at Wiad, Sweden, G. Bonnier mentioned the 
economy in numbers of experimental animals 
made possible by the use of monozygotic twins, 
and the similarity to plant breeding techniques 


now being obtained with poultry, where th 
mixed sperm from many males can be used it 
artificial insemination. W. K. Hirschfeld anı 
G. M. van der Plank struck notes for many suc 
ceeding speakers in directing attention to th: 
distinction between frugal and less frugal breed: 
and families relative to production, and to the nex 
of precise studies on differential demands upor 
the componente of a ration. Their advocacy o 
the progeny test was pressed further by A. L 
Hagedoorn, who suggests restricting to éla 
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iclei’ of breeding stook the function to be sole 
sgenitors of their kind. 
Whe section got into ita stride of discussion on 
gust 24 in an all-day sesion on live-stock 
provement in tropical and relatively low 
tritional plane conditions. J. H. R. Bisschop 
ve a comprehensive acoount of the interesting 
ytechnical studies on Afrikaner, imported, and 
ude cattle being conducted in South Africa, with 
s objectives of defining a type and performance 
*ted to semi-arid conditions and of asseasing the 
teneration of the pure imported types therein. 
ing the Australian.Merino sheep as an example, 
E. Nichols discussed the practical difficulties of 
austing type to environment when artificial 
sction is heaviest in more favoured and natural 
xotion in poorer conditions, where commercial 
«duction is expected. A. O. Rhoad described 
; experimental determination of adaptability’ of 
tle to unfavourable conditions in America by 
ans of body temperature reactions, and revealed 
aetio differences in respect of physiological 
aracters; while Manresa and his collaborators 
nonstrated significant differences in the hemo- 
bin and other constituenta of the blood in 
tle in relation to atmospheric temperatures 
ad thereby to adaptability to the local environ- 
mt) in the Philippines. The economic and 
tal backgrounds of breeding problems in the 
“mal industries in countries from the Gold Coast 
Madras were presented in several communica- 
ns, and R. B. Kelley lodged a strong claim for 
> importance of ecological and economio studies 
prerequisite surveys to constructive breeding 
licies in tropical Australia. Later, G. Pontecorvo 
‘eased the influence of agricultural conditions on 
lici of selection in beef and draft cattle in 
scany. 
The use of artificial insemination as a ratiorial 
ihnique in animal breeding was discussed in a 
ecial session at which were described the methods 
uployed, and their accompanying problems, in 
aly, the United States, Rumania, Kenya, and at 
7ow. ‘The necessity of adequate criteria of sperm 
ciency was strongly streased by J. Edwards 
<i A. Walton in presenting an account of recent 
vestigations at Cambridge in which the respire- 
n rate of sperm has taken a prominent and 
omising position. 
Statistical safeguards and interpretations’ in 
aetical experiments with animals and in the 
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analysis of records of performance and progeny 
testa were discussed notably by F. Yates and J. L. 
Lush. not only in formal papers, but also in 
relation to other contributions, especially those on 
the inheritence of milk yield. This problem. of 
great practical importance, stimulated one of the 
most effective discussions of the section, in which 
particular attention was given to the question of 
persistency in lactation. The lability of the several 
phases of a lactation in response to environmental 
influences of nutrition, management, etc., leads 
to difficulties in evaluation of records, but empha- 
sizes the need for detailed analysis as well as 
ultimate resolution in terms of the physiological pro- 
ceases affecting the component parts of the curve. 
In other sessions lethal factors and defects in large 
animals and genetical characters in small animals 
were discussed ; F. W. Dry presented a case of 
linkage between horns and abundance of halo 


‘hairs in New Zealand Romney sheep, and R. C. 


Bamber an interesting instance of the operation 
of a time factor in the inheritance of white spotting 
in cats. 

Breed differences and the recognition of the 
physiological substrate received further prominence 
in the session on poultry genctics when F. B. Hutt 
presented evidence of differential reactions and 
performances, A. W. Greenwood advanoed indica- 
tions of a genetical control of egg-laying per- 
sistency, and A. Ghigi’s contribution on cerebral 
hernia in the fowl evoked discussion ón the 
relationships of skull form, ‘crest’, and hernia. 

Again, in the sessions concerned with nutrition 
and genetics, and with pig breeding, the same 
fundamental approach was manifested ; as in the 
demonstration by C. P. McMeekan and J. Ham- 
mond that the plane of nutrition exerts a profound 
effect upon not only general form but also the 
growth components so that the direction, as well 
as the possibility, of selection is influenced by 
environmental thresholds. That this aspect of 
the “problem of livestock improvement deserves 
further scientifically determined discrimination at 
all stages of growth and in regard to practical 
breeding policies was emphasized by H. P. Donald 
and by H. R. Davidson. 

It may be said, in fact, that the central 
theme throughout the proceedings of this section 
was the evaluation of genetic differences and 
responses to environmental conditions in relation 
to the requirements of practical husbandry. 
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PLANT BREEDING IN THE LIGHT OF 
GENETICS 


By Dr. K. MATHER 


"TRE following conclusions may be drawn from 
the section of plant breeding in the light of 
genetics : first, that genetics and cytology can afford 
valuable assistance to the plant breeder, and 
secondly, that the geneticist needs a better under- 
standing of the problems of plant breeding, and tho 
breeder of the possibilities of genetical research, 
before really fruitful collaboration will be achieved. 
The breeder requires, for example, detailed 
information about the mode of reproduction and 
the cytological behaviour of his material. Cytology 
and genetics can and do give him such information. 
But he also needs very detailed knowledge of the 
inheritance of quantitative characters, and this 
the geneticist cannot at present supply. It is 
highly significant that in horticultural breeding, 
where genetics and cytology have most fally 
proved their value to breeding programmes, the 
geneticist is also frequently a breeder. The 
breeding problems can in such cases be attacked 
immediately with the full resources of the genetics, 
and on the other hand, the value of any new 
genetical technique for breeding work is imme- 
diately appreciated. As a case in point, Crane and 
Thomas have encountered the necessity for deter- 
mining the mode of reproduction of Rubus species, 
and have been able to obtain the necessary 
information by a series of simple genetical and 
cytological observations. There is also col- 
laboration between breeders and geneticists in- 
terested in maize, and for the past fifteen years 
maize breeding methods have been developed at 
a rate far exceeding that found in any other 
cereal crop, as described by Lindstrom, Singleton 
and Jenkins. The problems of the root-orop 
breeder closely parallel those encountered in the 
case of maize, and in overcoming them Rasmusson 
adopts a similar technique based on like genetical 
experience. 

It is in the field of self-fertilixing cereals that 
there has been least collaboration, and it is here 
that opinion is most sharply divided on the question 
of the practical value of genetical work. Cytology 


r 


has provided essential information about t3 
causes of sterility in wheat species croases and 

Triticum-Agropyron crosses, but it is clear th 
the real need of the cereal breeder is guidance 

his varietal crossing and selection programm: 
This guidance can only be given when mo 
genetical research has been done on inheritap 
in quantitative characters. ' 

Perhaps the most difficult and least develor 
aspect of plant breeding is the production of wh 
are essentially new species of crop plants | 
hybridization and polyploidy. The discovery 
the action of colchicine in bringing about chrom 
some doubling has given a stimulus to research 
this field, as shown by the number of papers 
the subject. It is, however, too early to ass 
accurately the practical possibilities of colchici 
treatment. In this connexion, also, the study 
the origin of our present cultivated plantes is 
prime importance in indicating how such ni 
forms might be made. Mangeladorf’s analy: 
of the origin of maize materially adds to o 
knowledge in this direction, besides affordi 
another example of how genetical analysis œ 
be used in the solution of an evolutiona 
problem. 

All breeding work involves varicty trials, a» 
both these and the development and use of tl 
theory of quantitative characters will requi 
rather complex statistical analysis. The use 
statistics in plant breeding was the subject of 
joint meeting of this and the statistics seoti 
opened by Yates. It was apparent that the f 
benefit of statistics, as of genetics, has not y 
been realized in plant breeding. 

Though the task of organizing genetics, cytolop 
and statistics in the service of plant breeding 
unquestionably difficult, the Edinburgh meetin; 
especially that of Frankel’sa committee of pla 
breeders, have been of service in showing not om 
what has been done but also where the diffloults 
are to be found. Further meetings of the sar 
kind should be of even greater value. 
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HUMAN GENETICS 
By Pror. R. RuccLes Gartes, F.R.S. 


UMAN genetics was well represented at the 
Congress. Abstracts of a large number of papers 
re prepared, but like other sections their pre- 
itation was somewhat deranged by the approach 
war. At different seasions the section discussed 
3h topics as mental inheritance, feeble-minded- 
ss, blood groups, statistical methods in human 
netics, selection in human populations, twinning, 
«mal and abnormal human characters. 
E. Lenz showed that the twin method and the 
relation method may give different results as 
ards the relative shares of heredity and environ- 
nt in the formation of a character. Dr. R. J. A. 
«ry presented the resulta of a study of mental 
ect in 163 families with parents of normal 
ntality and 202 families in which the parents 
«ec mentally defective, insane or of very low 
ntality. Mental defectives were twice as 
quent in the second group. The problem was 
arded as one of the inheritance, not of mental 
tes but of normal standards of growth. Dr. 
ugger agreed that the majority of mental de- 
tives show only retarded mental development, 
1 concluded from the investigation of 2,380 sibs 
at there is a unified recessive inheritance, 
ble-mindedness and imbecility generally appear- 
together. 
Or. Fraser Roberts pointed out that most 
ectives fall at the minus end of the normal 
tinuous series and he believes there is multi- 
‘tor inheritance, the low-grade defectives form- 
‘ a very heterogeneous group. He concludes 
at there are a number of genes, any pair of 
ich can determine idiocy or imbecility, abnormal 
weptibility to non-genetic influences frequently 
ng present. From a study of 3,400 school 
Idren by intelligence testa he concludes that 
thal intelligence is also graded and very largely 
Armined by multifactor inheritance. 
2. K. Henderson recognized a hereditary basis 
the manic-depressive and schizophrenic states 
l emphasized that a eugenio programme mist 
largely educational. Helgi Thomasson, on the 
er hand, from a nine years study of manic- 
rreesives in Iceland, was doubtful about the 


inheritance element. He diagnosed 859 canes of 
manic-depressive psychosis, only 15 per cent of 
whom were treated in hospital. Probably his 
oriteria of diagnosis differed from those of others, 
and perhaps the general climatic conditions in high 
latitudes may also account for the high incidence. 
Dr. F. J. Kallmann emphasized that the practical 
goal of human genetics is the determination of the 
various physiological, constitutional and dis- 
positional factors governing the phenotypical mani- 
festation of hereditary predispositions and the 
description of their structural equivalents in proper 
morphological terms. From a study of 500 pairs 
of schizophrenio twins and their families, he con- 
cludes that the schizophrenic genotype is specific, 
autosomal and probably single-recessive. Ite mani- 
festation is inhibited m about one quarter of the 
homozygotio taint-carriera by the aid of a strong 
constitutional resistance or by the lack of further- 
ing dispositional factors. 

In a discussion of rare psychological defects in 
a population, G. Dahlberg concluded that the 
affect of selection on ita incidence is very small, 
that the effect of prevention of cousin marriage is 
also small, but that the breaking up of fsolates 
in the population is most important. 

Various workers have shown that an injection 
of cardiazol produces epileptic spasms in animals 
and man, but a hereditary epileptic will have 
fits after a smaller dose than a non-hereditary 
epileptic or a non-epileptio. Hans Nachtsheim 
finds that a strain of white Vienna rabbits has a 
gene, X, for leuciam and an allele Xe which causes 
increased liability to spasms, X being dominant 
over Xe. Among 250 animals given minimal doses 
of cardiazol, 83 per cent of the homozygous XeXe 
rabbite but only 3 per cent of normal controls 
react with spasms. 

Pick’s disease was studied by J. Sanders in 
a family with sixteen affected members. The 
symptoms begin at 40-50 years of age, so that 
early diagnosis is important. The inheritance is 
dominant, and it was found that persons who 
gave queer answers in the ink blot testa developed 
the disease twelve to eighteen months afterwards. 
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In a study of twenty-nine families showing tooth 


deficiency, Barbara, Burks found evidenc of linkage 
with hair colour. D. J. Finney also obtained 
statistical evidence of linkage between allergy and 
the ABO blood groupe ; while Munro, Penrose and 
Taylor, from analysis of twenty-five sibahips, found . 
an indication of linkage between the blood groups 
and phenylketonuria. 


As regards disorders, R. C. Robb reported on 


100,000 hospital patients, and D. P. Murphy on 
935 malformed children studied in relation to birth 
order, sibs, maternal age, reproductive rate, eto. 
H. Madissoon cited cases of absence of kidneys (in 
the foetus) conditioned by heredity. D. Ferriman 
found that oxycephaly and acrocephalosyndactyly 
are dominant conditions, probably allelomorphio, 
and that a third allele may be acholurio jaundice. 
Race, Taylor and Vaughan showed that a latent 


form of the latter disease can be demonstrate? 
investigation of the blood. Dr. I. Lundholm sho 
that hypochromio ansmia, which is commor 
women in Sweden, is conditioned by a domin 
gene which prevente the normal absorption of > 
through the digestive tract. 

J. B. S. Haldane pointed out that natı 
selection in man may act through survival, sex 
selection or reproductive selection (fertility), ı 
that in theory four types of selective process 
be distinguished, involving alow or rapid select 
of genes, selection of heterozygotes or eliminat 
of rare mutants. 

P. J. Waardenburg showed that the X-chro» 
somal eye defects, dystrophia retineg pigment 
and extraocular nystagmus can be inherited 
dominant or recessive sex-linked or dominant 
recessive autosomal characters. 


GENETICS IN RELATION TO EVOLUTION AND 
SYSTEMATICS 


By Dr. W. B. TURRIL 


T Organizing Committee of the Congress, at 


the suggestion of the Association for the Study of 


Systematics in Relation to General Biology, arranged 
for a special section to be concerned with the wider 
aspecta of genetical research. In spite of the 
numerous difficulties caused by the international 
situation both in arranging and carrying out the 
programme, the results not only justified the attempt 
but showed the desirability of making a general 
rule to include in specialist biological congresses a 
section devoted to overlaps of the special subject 
with other branches of biology. 


The programme of the section was so arranged 


that papers were grouped under the following 
general titles: Hybridization, Comparative Gene- 
tica and Evolution, Micro-evolution, Experimental 
and Wild Populations, and Polyploidy and Repro- 
ductive Mechanisms. In the plenary session of 
the section, Th. Dobzhansky dealt with the 
genetic structure of natural populations. -He urged 
~- that “according to the genetic theory the pressure 
of the evolutionary factors, such as mutation, 
selection, isolation, and migration is constant and 
unrelenting. A living species can hardly remain 


statico for any length of time. It is a task of 
investigator to observe evolutionary changes } 
only post factum but also in statu nascendi, 
nature as well as under laboratory oondition 
There is a hidden fleld of variation, detectable » 
through observations on the phenotype but o 
by genetic and cytological means, and this m 
engage the attention of studente of evolution: 
mechanisms. The main part of-his paper de 
with Drosophila pseudo-obsewra, and it was sho 
that this is a dynamic species of local color 
which can pursue, within certain limits, indep 
dent evolutionary courses. Only seconda 
through migration and selection of superior ge» 
types formed in such colonies can the texture 
the species as a whole become gradually alter 
G. Tischler, under the (translated) title the “R 
of Chromosomal Race Differences in Systemat 
and Plant Geography”, stated that at least 4 
wild-oosnospecies of Angiosperms are known whi 
contain races with chromosomal differences. Ma 
species become capable of surviving in a climatica 
unfavourable environment through polyploic 
but within these species many type plante he 
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mained diploid. Numerous species have become 
«eds with a world-wide distribution, but their 
tploid races have only a local significance. Allo- 
alyploids may inhabit wider areas than either 
arent. Polyploids may develop a perennial habit, 
momixis, or seasonal dimorphism. 
J.§. Huxley, in a general paper on “Systematics 
1 Relation to Genetics”, gave a valuable summary 
m the tendencies of modern taxonomy, illustrated 


y many examples. He showed that the progress 


f taxonomy iteelf, and its contacts with other 
eanches of biology, are converting it into the 
asis of the study of evolution in action. In the 
«st place, cytogenetio analysis is shedding light 
1 particular taxonomic problems; secondly, 
«xonomic advance is suggesting important ques- 
ons for experimental analysis; and thirdly, a 
ymbination of all linea of approach is moreasing 
oth the scope and the precision of the general 
einaiples underlying taxonomy and making it 
osaible to forecast the course of differentiation 
end evolution in different kinds of taxonomic 
roups. It is not only cytology and classical 
anetics which are needed to oo-operate with 
«xonomy, but also ecology and embryology are 
qually essential. 

W. B. Turrill considered “Taxonomy and Cyto- 
anetics in Planta” and pleaded for close co-opera- 
on between taxonomista and cytogeneticists. He 
Mustrated the most desirable linea for such co- 
peration by examples of problems of mutual 
iterest under the following headings: classifica- 
xons of characters, degree of correlation of char- 
ctera, constitution of taxonomic groupe, the 
cudy of polymorphio groups, geographical and 
«ological problems, hybridization in Nature and 
xperiment, problems of sapomixis, problems of 
thylogeny, and general suggestions. 
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8. C. Harland read a paper under the title 
“Genetical Studies in the Genus Gossypium and 
their relation to Evolutionary and Taxonomic 
Problems”. Within the widespread species of this 
genus in both the Old and New Worlds he traced 
the consequences of isolation for several millions 
of years. Species crossing and the study of their 
cytology in Gossypium has led to the accurate 
delimitation of the genus, has shown that species 
may be regarded as systems of modifiers, has re- 
vealed the taxonomic position of species in relation 
to other species, and has proved that species inter- 
crossing results in the disintegration of the co- 
ordinated modifier systems possessed by each ; it has 
shown that geographical isolation causes profound 
genic change, has indicated that genes may become 
mutable when transferred to the genetical back- 
ground of other species, and has suggested that 
the number of alleles at a given locus differing 
only slightly in their reaction with the genetical 
background is probably large. 

It is impossible in this article to deal with 
contributions to the ordinary meetings of the 
section except in a very brief and most generalized 
manner. The recognition of much more hybridiza- 
tion in the wild amongst animals than has usually 
been admitted by szoologists was stressed in 
several papers. The importance of population 
studies in throwing light upon the actual 
mechanism in evolution was also emphasized 
The geographical distribution of ‘races’ +in both 
animals and plants is obviously receiving increased 
attention and proving a connexion ‘between genes 
and geography’. The wide occurrence of poly- 
ploidy and apomixis in plants is being shown to 
be one of the causes which make it difficult to 
acoept the species as a clear-cut taxonomic 
unit. 


GENETICAL ASPECTS OF GROWTH, NORMAL AND 
ABNORMAL 
By Dr. A. Happow 


HE fandamentals of this subject were outlined 
in a paper by E. B. Ford, who demonstrated 
ow growth may be determined genetically by the 
10st diverse means. Thus it may be under the 
ontrol of a single factor-pair, or very numerous 


genes, approximately equal in offect, may oo- 
operate. Again, while the genetic situation can 
influence ocell-size or oell-division directly, the 
effect on growth is frequently indirect. For 
example, genes controlling the endocrine glands 
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will modify total body size in mammals, as in 
recessive dwarfing in mice due to a factor-pair 
uffecting the development of the anterior pituitary. 
Dr. Ford further discussed (1) the production by 
heterosis of increased size in the offspring of a 
wide crogs, and (2) excess or reduction in hybrid 
size caused by mal-adjustment of the gene- 
complex. Similar considerations apply to differen- 
tiation, a8 in the case of a sex-linked factor pro- 
ducing dominant black-spotting in Platypoecilus 
and tumour formation in the hybrid between this 
and another form (Xiphophorus). 

In a discussion of dominance in spontaneous 
cancer, P. A. Gorer dealt with the genetic basis of 
the inheritance of lung cancer in mice, mentioning 
evidence that the appearanoe of lung tumours is con- 
ditioned by three or four genes with additive effect, 
the degree of dominance thus depending upon the 
number introduced by the high-cancer parent. In 
those cases where the onset of tumours is delayed 
in the heterozygote, he regarded it as probably 
incorrect to speak of a change of dominance with 
age (Bernstein), since it is likely that the reactions 
preceding tumour emergence simply occur more 
slowly in the heterozygote. 

Considerable interest oentred round the inter- 
play of genetic and environmental factors in the 
origin of different cancers. Acoording to N 
Dobrovolskaia-Zavadskaia, the failure of external 
carcinogenic agents to produce mammary canoer 
in mioe; even in strains of high susceptibility, 
indicates that the onset of such tumours is almost 
entirely dependent on genetic constitution. On 
the contrary, sarcomata and squamous-cell epi- 
theliomata appear to depend pre-eminently on 
environmental influences, a view confirmed by 
W. F. Dunning and M. R. Curtis when they 
reported that variation in the concentration of a 
chemical carcinogen is much more effective in 
influencing the probability of malignant change 
than is the genetic nature of the host. In another 
paper on the effect of genetic constitution in 
determining the response to carcinogenic agents, 
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G. M. Bonser described the gradation of tumou 
response by male mice to castrogens as reflectir 
the ability of the females to develop spontaneor 
mammary tumours, although when castrats 
females of high-cancer strains wero tested wit 
œstrogens, their ability to develop mammar 
canoer was reduced. 

In a communication dealing with spontancoi 
and induced tumours in eight inbred strains « 


‘mice, H. B. Andervont stressed (1) the correlatio 


between the susceptibilities to spontaneous am 
to induced pulmonary tumours, and (2) the absenc 
of any correlation between susceptibility to th 
induction of subcutaneous tumours by carcinc 
genic hydrocarbons and susceptibility to spor 
taneous breast tumours. 

Other contributors included G. W. Woolley o- 
reduction in the incidence of mammary tumours j» 
female mice in parabiosis with males, and H. « 
Bagg on his method for early selection in mic 
and rate, by forced breeding coupled with th 
prevention of suckling, of those individuals oo1 
stitutionally prone to the development of breas 
cancer. W. Cramer and E. 8. Horning describe 
the association in inbred strains of mice betwee 
brown dégeneration of the adrenal and the inc 
denco of mammary canoer, although L. Kreyber 
found no difference in the occurrence of brow 
degeneration in two homozygous lines, one man 
festing a high and the other a low yield of spon 
taneous Mammary tumours. 

R. J. Ludford discussed somatic mutation i 


relation to growth, while P. A. Gorer also examine 


the choice between this concept and “anomalow 
differentiation’? in the origin of tumours. ( 
Auerbach reported work on various carcinogeni 
hydrocarbons in respect of their influence o! 
mutation in Drosophila melanogaster. None > 
the compounds used produced any increase i» 
mutation-rate. a result which could not be ascribe» 
to insufficient substance, although it might com 
ceivably be attributed to factors such as tim 
allowed for action or penetration to the tissues. 
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| NEWS AND VIEWS 


oyal Society Medal Awards 


Tun following awards of medals have been made 
y the president and council of the Royal Society : 
pley Medal*to Prof. T. H. Morgan, For.Mem.B.8., 
arector of the William G. Kerckhoff Laboratories, 
elifornia Institute of Technology, for his establiah- 
«ont of the modern science of genetics, which has 
woluticnized our understanding, not only of 
eredity, but of the mechanism and nature of 
volution ; Davy Medal to Prof. J. W. McBam, 
B.S., professor of chemistry in Stenford Uni- 
sraity, for his i work in the study of 
Noidal electrolytes, for providing the elements of 
«o guiding theory, and for developing the subject ; 
ughes Medal to Prof. G. P. Thomason, F.R.8., pro- 
or of physics in the Imperial College of Science 
id Technology, London, for his important dis- 
‘veries in connexion with the diffraction of electrona 
7 matter. 


igineers in War-time 


Taar a special degree of responsibility falls on 
“088 called to high office in a professional capacity in 


ame of war was apparent from “the presidential 
idreas of Sir Clement Hindley to the Institution of 
vil Engineers. Instead of devoting himself, as he 
id intended, to recounting the cultural history and 
svelopment of the Institution, he found it more 
ypropriate to put before the members the picture 
> had in mind of the duties now to be taken up by 
«© Institution as a corporate body, and by ita 
embers as individuals. The regular forms of ita 
tivities being very largely curtailed by the exigen- 
es of war conditions, its first duty lies in the main- 
nance of high standards, both educational and 
‘actical, for the admission of members. This 
volves an active interest in the education and 
gaining of young engineers and, as a matter of 
omediate concern, in conjunction with the colleges, 
ne adjustment of curricula to war-time oanditians. 
m the Institution, too, is placed the responsibility 
‘seeing that studies are pushed on as far as possible 
afore military service has to be undortaken, and 
wat those with technical training are employed in 
iitable unite. In all this there is the ultimate fact 
‘importance that when the period of reconstruction 
reached, Great Britain will need a well-trained and 
ell-equipped body of young engineers. 


THe second duty of the Institution is that falling 
4 individual members to contribute their experience 
ad knowledge to the common stock of the pro- 
æn, in which the part of the Institution will be 
+ publish in the Journal such contributions and the 
wrespondence to which they give rise. The third 
ad main function to be conserved is that of giving 
wntinued support to those scientific organizations 
hich have undertaken research and investigation 


t 


for the Institution. While certain portions of this 
work have to be suspended, the Research Committee 
remains in being in order to deal with problems sug- 
gested, and the resources of the Institution are held 
available for any work the Government may oonsider 
can best be carried out by ita members. Sir Clement's 
final remarks may be quoted as a measage to all 
engaged in the pursuit of science and ita application : 
"We may be sure that when we have passed through 
the present ordeals, and have achieved the victory 
for freedom for which we are now fighting, there will 
be unjmagined opportunities for applying for the 
benefit of the human race those advances-in science 
which are even now taking place under the stimulus 
of war. It ia necessary for all engineers to continue 
to keep abreast of developments in engineering 
science and practice, and so to fit themselves for this 
great work of the future.” 


Fuel Industry in Great Britain 

CoLoret, W. A. Brisrow, on his installation as 
president of the Fuel Luncheon Club, spoke on 
modern fuel problems. After indicating the cost in 
foreign exchange of refined oil producte and other 
material such as carbide, silicides, eto., which can 
be made in Great Britain, he mentioned other 
products capable of synthesis more or leas directly 
from ooa]. From the products of the carbonization 
and gasification of coal he indicated that a great 
range of chemical products can be made, and, in 
view of Great Britain’s adverse balance of trade, 
must be made.- The obstacle, he said, is not lack of 
skul, knowledge or courage, but an absence of plan- 
ning at the centre. Another deterrent is the financial 
system by which the ‘financial whiporackers’ oon- 
trolling public companies insist on immediate divi- 
dends and frown on efforts made in the national 
interest. He thinks the State should establish a 
‘Commercial Research Foros’ not merely for pure 
research but also to operate plants of capacity and 
bring processes to fruition. If these ideas are vitally 
important, it is only logical that the citizen should 
make his due contribution. There is another reason 
why an early start should be made in this direction. 
An effort should be made to prepare for creative 
work for the young men who return from the war. 
After the last war, the ooal industry paased through 
tragic years. Moreover, none was more severely hit 
than the technicians left redundant by the cessation 
of munition manufacture. This time we should not 
leave the fate of returning armies to luck, but safe- 
guard the future of the coal, oil and allied industries. 


Projected Antarctic Expedition 

A nova feature of the new antarctic sepeaition 
which Admiral R. E. Byrd proposes to lead from the 
United States to the Ross Sea area is the snow cruiser 
which, according to Science Service, has been designed 
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by Dr. T. ©. Poulter of the Armour Institute of 
Technology. This mobile base is to be 55 ft. long 
and will travel on wheels 10 ft. in diameter. Pro- 
pelled by petrol, it will have a cruising speed of 
twelve miles per hour and a top speed, on favourable 
surfaces, of twenty-five miles. Its range of action 
should be about five thousand miles. There are 
quarters for four men, a control cabin, engine room, 
machine shop, galley and laboratory. Supplies for a 
year can be carried. The scientific equipment of the 
- snow cruiser includes seismic sounding outfit, gravi- 
meter, and dip circle as well as survey instrumenta. 
The builder claims that this mobile base will allow 
more work to be done in one season than other 
expeditions have been enabled to do in several years. 
Ita weight is not given but must be considerable, 80 
that ita range of movement will clearly depend much 
on surface conditions, which are always a deciding 
factor in any form of antarctic travel. 


Arrival of the Reincarnated Buddha at Lhasa 


THe veil of secrecy which for so long hid the 
religious life and ceremonial of the sacred city of 
Lhasa from European eyes may be said to have been 
lifted finally by the account of an eye-witness, accom- 
panied by photograpbs, of the arrival in that oity of 
the new Dalai Lama, the four-year-old child in whom, 
according to Tibetan belief, has been re-incarnated 
the living Buddha. The story is told ın an article 
which is contributed to The Times of Novem- 
ber 4 by a special correspondent. Although the 
essential features of the installation of a living 
Buddha reincarnated in tbe person of a small child 
destined to become a Grand Lama were reported by 
the Abbé Huo, who travelled in Tibet in 1844-48, it 
was on hearsay only, as the Dalai Lama of that day 
had already attained the age of nine years. The 
present ‘ooount is fully confirmatory of Huc, but 
with much added detail. On October 7 the new 
Dalai Lama was met by the Regent at Rigya, two 
miles east of Lhasa, where he had rested for two 
nighta, and was escorted in proceasion to the Peacock 
tent, which had been erected in the centre of a triple- 
line, square enclosure. ‘There he was seated on & 
throne, covered with white silk and fronted with the 
emblem of the double thunderbolt, to receive the 
homage and offerings of scarves from the officials, 
headed by the Regent, and representatives of British, 
Nepaleso, Chinese, and of the Lhasa Moslems, who 
filed before him, receiving his blessing from either 
both hands, one ‘hand, or a tassel pendant from a 
silver rod. At the cloue of this ceremony, which lasted 
for about an hour, tea was brought for the Dalai 
Lama in & golden-teapot, of which he partook from 

a jade oup after it had been tasted by a household 
official. 

Ow the following day the Dalai Lama entered 
Lhasa, the procession passing through the streeta of 
the city to the sacred residence, the route, as on the 
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preceding day, being lined with crowds of reverent. 


spectators, monks and others, holding banners and 
auspicious emblems. One of the more interesting 
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incidents recorded took place when, as the yelloy 
palanquin in which rode the Dalai Lama, formin 
the centre of the proceasion, reached the entrance o 
a temple, it was met by the Oracle of Nechung in 
state of pomseasion. A god who sots as the guardie 
of religion is said to enter into him, and when he j 
so possessed he dances with convulsive movements 
bending his body quickly to the ground, forward 
and backwards. He wore a high headdreas of whit 
plumes over e golden crown, and brandished a swon 
and a bow. Similar devil-dances are characteriati 
of Tibetan Buddhism, more especially ın the easten 
parts of the country, where primitive animistic form 
of belief survive in conjunction with the more orthc 
dox mtual. On this occasion the Oracle, described e 
a “terrible figure’, rushed to the Dalai Lama’ 
palanquin, and thrust in his head so that the spir 
within him could do reverence. The young Dal 
Lama, it 18 said, was quite unperturbed. 


Pacific Entomological Survey 

JUDGING from correspondence which has recent 
appeared in Sctence, some misunderstanding as i 
the purpose and position. of the Pacific Entomologia 
Survey has arisen. A brief statement relating to tt 
Survey appeared in Natrurs of January 29, 193: 
p. 196. Mr. E. P. Mumford, director of tL 
Survey, in connexion with the Hope Departmer 
of Entomology, University Museum, Oxford, he 
been for some years working out the collection 
with the co-operation of specialista in all pare 
of the world. More than two hundred pape 
have already been submitted for publication 1 
Hawaii and elsewhere. It is important to recogniz 
that the work at Oxford was made possible b 
grants from the Leverhulme Trustees and the Britis 
Museum (Natural History); the name ‘Pacif= 
Entomological Survey’’ was used to maintain tb 
continuity of the work, and will not be used in com 
nexion with the present investigations -associate 
officially with Oxford. The only object in view is t 
obtain, and make known, facta which will help 1 
elucidating the problems of the Pacific Islands; tb 
Marquesan collections and certain other material no 
under the charge of Mr. Mumford will be deposite 
in the Bernice P. Bishop Museum, Honolulu, whe 
the final results have been obtained. To further th» 
end the Hope Department of Entomology of tb 
University of Oxford, by means of grante from- th- 
University for five years from October 1038, fror 
the Royal Society and the British Association, an 
from private benefactors, is obtaining from sundr 
little-known islands in the Pacifico, new collectiop 
which it is hoped will aid in elucidating problem 
revealed by the Marquesan work that Mr. Mumfor 
has been completing at Oxford. 


Ancient Tests for Pregnancy 


In a recent paper (Proc. Roy. Soo. Med., 32, 1527 
1989) on this subject, Dr. H. P. Bayon showed ths 
the existing translations of Egyptian papyri reveale 
directions for the performance of several testa fo 
pregnancy ; some of the testa seemed superstitiow 
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ers were based on signs and symptoms, and a 
z could be described in modern terminology as 
ormonal germination testa made with pregnancy 
ne”. Similar teeta for pregnancy, fertility and 
gnostication of sex are to be found in the Hippo- 
tio writings, their survival for more than a thou- 
id years indicating that there was some connexion 
swoon Egyptian and Greek medicine. These testa 
1 also be traced in various medieval authors, such 
Moecius, Trotula, Michel Scot, and Albertus 
menus, though they were modified in substance and 
sthod. At the end of the sixteenth century they 
gan. to be distrusted, though their practice has 
am recommended even in recent popular worka. 
. Bayon maintains that the original Egyptian 
t for pregnancy and its modifications, though 
mingly absurd in theory and certainly erroneous 
practice, represent the first diagnostic testa on 
ord, while their employment throughout the 
e Ages and later indicates a persistent effort to 
oly biological experumentation to the needs of 
dicine. The Egyptian test was also a striking 
ample of instinctive antimpation, which proved 
«at im the development of medicine, intuition pre- 


wed practice, and was followed by understanding, 
«ch cubninated in reasoned and demonstrable 


owledge. 


ence and Animal Welfare 


\s was noted under the above heading in NATURE 
October 22, 1938, a committees was formed by 
a AW (The Universities’ Federation for Animal 
ifare) in an attempt to bring scientifico reasoning 
some of the outstanding problems concerned with 
» welfare ‘of animals, and a short résumé of the 
yposed functions of the committee was given. It 
«aow possible to review the progress of the first 
«ar, which has been distinctly encouraging. In 
inexion with rabbit control, a grant was made 
vards the costa of research upon ecological aspects 
the problem, which is being carried out at the 
«oau of Animal Population, Oxford. The Preven- 
eo of Damage by Rabbitas Act was promoted by 
€ A W. On Skokhohn Island, off the Pembroke- 
te ooast, the Federation has participated in the 
empt to carry out a wholesale cyanide fumigation 
the warrens, and it is intended, if poamble, tô oom- 
te the eradication of the rabbits this winter and so 
der the island suitable for farming. Another area 
dication experiment is being supported in Oorn- 
a. 


(xe problem of anæsthetios for animals has 
aived considerable study. It is felt that the 
«mals Anesthetics Act of 1919 is in need of careful 
ision, and the National Veterinary Medical Associa- 
a has agreed to appoint a committee of experts to 
lew the whole position of ansssthesia in animals, 
i to make recommendations for the drafting of a 
7 bill. Animal euthanasia has also been studied ; 


» suggestion which is being discussed concerns the - 


sible use of drugs which, although potent narcotics, 
e. not been marketed for clinical use on account, 
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of their high toxicity or narrow therapeutic margin. 
While the war will almost certainly lead to a great 
diminution in the tradmg of pet animals, every 
effort is being made to provide, by educational means 
and otherwise, for an improvement in the care of 
such animals before and after purchase. The use of 
the electric goad for droving has been considered, 
and field testa are being carried out at an agricultural 
college to determine its efficacy. All who are in- 
terested in the work of the committee, are asked to 
communicate. with the honorary secretary, A. N. 
Worden, at the Federation's headquarters, Gordon 
House, 29 Gordon Square, London, W.C.1. 


Communications on Spectrochemical Analysis 


Owina to the war, the publication of papers in 
the Enghsh language in Spectrochemica Acta is no 
longer practicable and Mr. F. Twyman, formerly 
English editor of the journal, has put forward a 
suggestion that there be an agreed single medium 
for the publication of such papers ın England. 
Briefly, the proposal is that papers, articles, and 
notes on spectrochemical analysis should be sent to 
the Journal of the Society of Chemical Industry, and 
that if the communication deals with some special 
subject such as an application to botany, soil analysis, 
mineralogy, etc., the author should at the same time 
communicate to his own specialist society an abstract 
or companion peper dealing particularly with the 
application, while for details of the apparatus and 
spectrographic method reference would be made to 
the Journal of the Sooiety of Chemical Industry. 
Should the ‘specialist’ portion of the paper ba of pre- 
ponderating interest, the main paper would naturally 
be submitted to the specialist journal, and an abstract 
or companion paper sent to the Journal of the Sooiety 
of Chemical Industry. Manuscripta for the Society of 
Chemical Industry, which should ın all cases be pre- 
faced by a short introductory statement setting out 
in simple language the objects of the investigation 
and & synopels of the results achieved, should be 
addressed to: Mr. T. F. Burton, Society of Chemical 
Industry, Clifton House, Euston Road, London, 
N.W.. ` 


A Sensitive Induction Magnetograph 

A SENSITIVE induction magnetograph for measuring 
the time-rate dH jdt of the horizontal component of 
the earth’s magnetic fleld ia described by H. Nagaoka 
and T. Ikebe in Sotentiflo Papers of the Institute of 
Physical and Chemical Research (Tokyo) of August 
1939. The magnetograph embodies a design of a 
special shape for collecting the lines of force into a 
permalloy core enclosed in a oylindrical ooi. A 
record is given. of complicated magnetic disturbances 
caused by electric trams., Even at a distance of 
several hundred kilometres from a great city, the 
disturbances can be detected as mimute ripples on 
the traces. The selection of an observing station for 
observing true geophysical phenomena is therefore 
a difficult problem. The observed effect of weak 
earthguake shocks is discussed. Apart from the 
purely mechanical effects of shock, there are probably 
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some true magnetic effects due to the varying mag: 

netic susceptibility of erupting lava (the subject of 
study being the Asawa volcano). The authors think 
that it may be possible to predict violent eruptions 
half an hour before they occur. It is also anticipated 
that the new magnetograph will provide data to test 
whether short-period disturbances of a few seconds’ 
duration exist durmg magnetic storms. Provided 
that æ suitable site can be obtained, the magneto- 
graph has other applications in the study of the 
characteristics of the E- and F-layers of the ionosphere 
with respect to the height of origin of the current 
system producing the diurnal variation of the earth’s 

magnetic field. 


Apia Observatory 

Tus annual report for 1935 of the Apia Observe- 
tory, issued by the New Zealand Department of 
Scientific and Industrial Research, bears witness to 
useful systematic work in several sections of geo- 
physical research carried out at the Apia Observa- 
tory. The observations are grouped under terrestrial 
magnotiam, seismology, meteorology, and atmo- 
spheric electricity. The meteorological observations 
include pilot balloon ascents for upper air data and 
the preparation of daily synoptic charta of the 
weather in the region of the South Pacific islands. 
A time service is also maintained. A glance at the 
meteorological records shows that conditions from 
the observer’s point of view must often be difficult. 
The mean monthly temperature at 9h. usually exceeds 
80° F.; there is much rain in some months, and 
relative humidity is invariably high. On January 16, 
1985, a fall of more than 13 inches of rain was re- 
corded, the total for the month being about 41 inches. 
Apia Observatory was established in 1902 in connexion 
with the German South Polar Expedition. The 
magnetic section of the Observatory was constructed 
in 1912, the seiamograph installed in 1913, while 
the atmospheric electricity apparatus was housed in 
1922-1924 through grantas from the Department of 
Terrestrial Magnotiam, Carnegie Institution of Wash- 
ington. In 192], the Observatory was formally 
taken over by the New Zealand Government, which 
has borne throughout the greater part of the oost of 
maintenance, although substantial annual grants 
have been made by the Carnegie Instatution of 
Washington and by the British Admiralty. 


The World’s Largest Generating Station 

Fuw engineers in Great Britain know much of the 
progress that is being made in the hydro-clestric plant 
which is being ‘erected at the Samara bend on the 
Volga by Soviet engineers. The Electrical Times of 
October 26 suggesta that a study of the map of 
Ruasia will show that the lie of the land at this bend 
is ideal for the building of a huge hydro-electric plant. 
Imagine a hairpin bend of the river with the town 
of Samara containing about 60,000 inhabitants at 
the top of the bend. The two legs of the hairpin 
extend west and embrace a ridge of mountains. About 
thirty miles west of the town is & ravine in these hills, 
where a small tributary cuts through northward to 
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join the Upper Volga at Stavropol. This would ma 
an ideal site for a power-house as the pipe linee wou 
short-circuit something like 75 mules of a falling rive 
The plant when completed is to have a generati 
capacity of 3-4 million kilowatts. We know that t 
six stations at Niagara have a total water power 
1-6 million horse-power. Boulder Dam will have : 
ultimate water-power of 1:3 kilowatts but +} 
main purpose is for irrigation, and as*electric pow 
is only a side product it would therefore genera 
much leas electricity than the Volga power station 
which may therefore claim to be the world’s large 
power project. This is a case in which electric 
seems to be shaping the geography of a counti 
Much of the Samara power will be tranamitted a» 
probably, considermg the immense distances to whi 
it will be tranamitted, a voltage of 800,000 or mc 
will be used. Local industries will almost certain 
group themselves round the power station, as th 
have done in several places under Soviet control, q 
a large new town will grow up. 


Farm Forestry in the United States 


A most interesting little booklet entitled “Fa: 
Forestry’ by W. A. Rows and W. R. Mattoon b 
recently been issued by the Office of Educatu 
Department of the Interior, United States (Vo 
tional Division Bulletin No. 196, Agricultural Ser 
No. 52, U.S. Govt. Printing Office, Washingt 
1939). The material in the bulletin has been p: 
pared to provide teachers of what is termed voc 
tional agriculture with valuable - subject-mate 
written in & practical fashion to enable them 
offer more effective systematic Instruction on oerte 
forestry work on the farm. The United States, it 
said, contains some 470,000,000 acres of land whi 
is classified as forest land. In addition there s 
several million acres which economists say are 
exces of what will be required for the production 
field cropa and the raising of live-stock and whi 
are therefore available for forestry purposes. Timk 
is now & recognized crop in diversified farming p> 
grammes. Much of the booklet may be read wr 
interest In ita application to Great Britain. T 
United States has, as is well known, some diio 
problems to solve owing to excessive lumbering 
forest and excessive crop-growing on soils not appl. 
able to such treatment. The so-called dust bowls ha 
shown the direction to which such over-utilizati: 
leads. The hints given in this bulletin are theref< 
of major importance to the farmer. 


Land-grant Colleges in the United States 

AN English farmer remarked that, when he arriv 
in Honolulu in 1907, he was surprised to find ty 
experts on the spot, ready to advise on forestry w 
agriculture, supply seeds and lend money on am 
holdings. This is one result of the far-flung enterpr: 
of the United States which appears in “The Lan. 
grant Colleges’’, a paper-covered monograph prepar 
for the Advisory Committee on Education appoint 
by the President in 1936 (Washington, D.C.: G.P. 
25 centa). The authors trace the rise and broadeni 
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the movement from ita beginnings in 186%. They 


not give instances of the actual working ofthe — 


yeme In any perticular case, but ita development 
a whole is clearly indicated with tables of statistics 
d comments. As the Acta which control the 
king of the colleges are no fewer than nine, & 
«ten amount of friction with the State authorities 
inevitable. States differ in their resources and 
eds. But the authors agree that some Federal 
ntrol of the research to be made is wise. An Act 
1935 arranged that Federal funds need not be 
matched’? by the State contributions—a sensible 
ovision. Agriculture is the mam subject. Home 
momics appear to ish, from a table of time 
«nt from, 1928 until 1986. Experimental stations, 
in agriculture, can scarcely be arranged. But 
rill’ initiative in 1862 has certainly proved 
aitful for the farmer, if it has not provided the 
eral education he contemplated. One difficulty to 
faced is the duplication of work already being done 
schools and colleges. 


«istant for India at Kew 


Mr. O. E. C. Fisonee, assistant for India at the 
‘yal Botanic Gardens, Kew, is to retire shortly. 
‘joined the Herbarium in January 1925, while on 
lough preparatory to retirement from the Indian 
«test Service, which had been spent mainly in the 
dras Presidency. In the same year the death of 
.. J. 8. Gamble left the “Flora of the Presidency 
Madras” unfinished, and Fischer was charged with 
» completion of the work. > This involved the 
rking out of the seven families of Diootyledans, 
> Coniferss and the whole of the Monocotyledons. 
assistant for India in the Herbarium he was also 
ponsible for the identifloation of material from all 
«te of the Indian Empire, which during recent 
ars has been mainly from Burma, the Himalayas 
studing Southern Tibet, and the Madras Presidency. 
« Mr. Fischer’s retirement in December, he will be 
coeeded by Mr. K. N. Kaul, who has already spent 
arly six months at Kew. Mr. Kaul is a graduate 
the University of Lucknow, where he has worked 
der Prof. B. Sahni. 


announcements 


Pror. J. Gray, professor of zoology in the Univer- 
y of Cambridge, will deliver the Croonian Lecture 
the Royal Society on November 16 at 2.80 p.m. 
e title of Prof. Gray’s lecture is ‘‘Aspecta of Animal 
comotion’’. = 


DOr. Wurm W. Gravus, professor and director 
the Department of Neuro-peychiatry, St. Louis 
hool of Medicine, has received the Award of Merit 
St. Louis Medical Society for his studies on 
writed variations in relation to the problems of 
> human constitution. 


AN institute for industrial medicine and particu- 
ly for the prevention and control of diseases 
ə to dust will be opened shortly at Iglesias in 
dinis. 


e 
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THA community education section of the American 
Dietetic Association has recently published a 
bibliography of normal nutrition. It can be 
obtained at the office of the Association, 185 
North Wabash Avenue, Chicago, at 10 cents a 


copy: 


Tue work of the Eugenics Society will be carried 
on at 69 Eccleston Square, London, 8.W.1, during 
the war, aid an emergency committee has been 
appointed, with full powers to act on behalf of the 
council. The quarterly publication of the Hugemes 
Review will be continued under the editorship of 
Dr. Maurice Newfield. 


AcoonpING to æ aircular recently issued by the 
International Academy of the History of Sciences, 
the fifth International Oongrees of the History of 
Sciences will be held at Lausanne in September 1940, 
if the political and social situation of Europe permits. 
The permanent secretary of the Academy, M. Aldo 
Mielli, having now settled at Santa Fé in the Argentine 
Republic as director of the history of science in the 
University of Santa Fé, M. J. A. Voligraff of Leyden 
has been appointed assistant secretary for Europe 
and the Mediterranean countries. The review 
Archeton, the official organ of the Academy, will 
henceforth be published at Panta Fé instead of at 
Rome as hitherto. 


Tos Finney-Howell Research Foundation, Ino., 
announces fellowships for 1940. This Foundation 
was provided for in the will of the late Dr. George 
Walker of Baltimore for the support of “research 
work into the cause of causes and the treatment of 
cancer’. Fell carrying an annual stipend of 
2,000 dollars are awarded for the period of one year, 
with the possibility of renewal up to threa years ; 
when deemed wise by the Board of Directors, special 
grants of limited sums may be made to support the 
work carried on under a fellowship. Applications for 
fellowships for 1940 should be made at the office of 
Foundation, 1211 Cathedral Street, Balttmore, Mary- 
land, by January 1, 1940. 


REFsRENOS was made in Natune of October 21, 
p. 714, to the British Association Research Committee 
on Blood Groups among Primitive Peoples ; it should 
have been stated that the work referred to was done 
by, and under, Prof. R. Ruggles Gates. 


UNDEB the title ‘Prehistoric Indian Village, New 
Mexico” reference was made in Nature of September 
28, p. 542, to the work of an expedition under the 
leadership of Dr. Paul S. Martin. We are informed 
that Dr. Martin is, and has been for several years, 
chief curator of the Department of Anthropology of 
the Field Museum of Natural History, Chicago, and 
the expedition referred to ıs the ninth that Dr. 
Martin has undertaken for the Museum. The state- 
ment that the expedition was sent out by the 
American Museum of Natural History of New York 
is incorrect. 
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LETTERS TO THE EDITORS 


Ths Editors do not hold themselves responsible for opinions 


They cannot underiake to return, or to 


expressed by their correspondents. 
with the writers of, rejected manuscripts 


wniended for this or any other part of NATURB. No nottoe is taken of anonymous communioations. 


Novas ON POINTS IN SOME OF THIS WEHK'S LĦTTARS APPHAR OW P. 836. 


CORRESPONDENTS ARE INVITHD TO ATTACH SIMILAR SUMMARBINS TO THEIR COMMUNICATIONS. 


Delayed Neutron Emission accompanying Uranium 
Fission 
As first observed by Roberts, Meyer and Wang’, 
the fission of uranium is followed by an emission of 
neutrons with a delay of about 12 seconds. As this 


e without Uranium. 
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So 
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period corresponds roughly to a f-ray period of 
about 10 seconds previously found by Meitner, 
Hahn and Strassmann? in their study of the uranium 
neutron reactions, it was suggested that the neutron 
emission is directly connected with the of 
B-ray emiasion. Further experiments” oo this 
conclusion and led to an estimate for the croes- 
section for the production of such delayed neutrons 
of about 4 x 10-** om.*. The. t work of 
Booth, Dunning and Slack‘ established the existence 
of an additional period of about 45 seconds, which 
could also be brought into connexion with a known 
B-ray period of the uranium products. 

The theoretical analysis of the problem by Bohr 
and Wheeler’ pointa to a simple explanation of these 
results, and also the possibility of still 
shorter periods both for B-ray and neutron emission. 
The existence of two additional f-ray periods of 


x with Uranium. 





0-3-0-9 and 3—4 seconds was, in fact, established W 
the recent experiments of Barschall, Harris, Kann 
and Turner’. Experments were then initiated 
this laboratory to ascertain whether the correspond 
neutron periods occur. 

In these experiments, 1} 
of uranium nitrate surround 
paraffin were exposed to the ne 
trons from a lithium t bo 
bearded by a deuteron 
900 kv. and .20 microamper 
The beam was mtermittently « 
off by means of a switch in t 
power supply to the ion sour 
The neutrons emitted from t 
uranium were detected in a borc 
lined ionization chamber plac 
immediately under the uranit 
container. The pulsea from t 
ionization chamber were amplif> 
and recorded on an ogoillogra 
operated synchronously with t 
ion source. 

-The yog Daue gis 
the result of DEARI AEEA Me 
after irradiation periods” of 
seconds and interspersed with oc 
trol measurements without uree 
ium. ‘The 12-second period p» 
viously reported is clearly show 
In addition, a decay of the neutr 
emission of shorter iod is è 
parent with @ starting intens» 
somewhat larger than that giv 
for the 12-second period. Besic 
showing the presence of a period 
about 3 seconds, the figure giv 
also some Indication of a per» 
between 0-1 seco. and 0°8 sec. However, the defin 
establishment of such a short period is render 
difficult by the large background shown in the cur 
taken without uranium. This background is due 
electrical disturbances from the high-tengion equ: 
ment img when the ion source is turned off, a 
it is hoped that by more careful shielding of t 
amplifier the effect may be reduced in continu 
experiments. 

Recently, Gibbs and Thomson' have report. 
similar investigations with an tmtermittent i 
source of special construction allowing the study 
periods as sbort as 10° sec. Because of the k 
neutron. intensities available to them, they could p 
detect any definite neutron period in the range fre 
10+ to 10 seconds, and were only able to conalu 
that the total croas-section for the ion of gu» 
periods was at any rate notmuch larger than 10-“cm 





as Seconds 
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suming that the cross-section for the 12-second 
wciod* ia 4 x 10-* omt, 
ven by our experimenta for periods down to about 
1 sec. is lees than 2 x 10-*am.*. The experiments 

Gibbe and Thornson are, therefore; in no way m 
agreement with ours, and indicate further that 
ere are no intense periods between 10 sec. and 
~l gec.; in accordance with theoretical expectations’, 
ensidering the on of very har §-rays accompanying 
< flasion 

We are obliged a Prof. Niels Bohr for suggesting 
e problem, and to Prof. T. Bjerge and Dr. O. R. 
isch for valuable advice in the setting up of the 
periments. 
K. J. BOSTRøM. 


stitute of Theoretical Physics, J. Koon. 
University of Copenhagen. T. LAUBITSAS. 
Oct. 7. 
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sonance Capture of Slow Neutrons and Emission 
of Gamma-Rays 
THe determmation of neutron resonance energies 
nuclei which are made radioactive after neutron 
apture is possible by uti their activities, and 
veral such cases are known; for example, silver, 
«dium, iodine, indium, gold, ete. But in the cases 
nuclei which are not made radioactive, it is much 
re difficult to discover the existence of resonance 
«tron groups and to determme their energies. 
A. Bethe! has suggested several methods for such 
aes, but no noteworthy resulta have been obtained 
«wept that of A. E. Dowing and C. D. Ellis". 
S. Nishikawa and others! have pointed out that it 
le to detect the resonance groups by an 
ysis of the activity curve as & function of thick- 
as of paraffin layer interposed between a radon plus 
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beryllium source and a detector which became radio- 
active by neutron capture. A snnilar experiment 
was carried out by Y. Sugiura and O. Minagawa‘ 
with a D + D neutron source. 

In the oase of non-active substances, however, it 
may be possible to utilize the rays emitted 
in the capture process iteelf. Following this idea, 
the gamma-ray intensify was measured for iron, 
cadmium, mercury and biamuth by a Geiger-Miiller 
counter ag a function of the thickness of paraffin 
layer i between a D + D neutron source 
and a detector. When thermal neutrons were inter- 
rupted by a cadmium filter interposed m an appro- 
priate position, the gamma-ray intensity curve should 
have one maximum at & certain thickness of paraffin 
if the detector had one resonance level. The positian 
of the maximum would depend on the energy of the 
resonance level. 

Gamma-ray intensity curves obtained for cadmium 
and. are shown in Figs. 1 and 2. As gamma- 
rays are excited also by fast neutrons, it is necessary 
to subtract this part of the gamma-rays in order to 
get the effect of slow neutrons only. The number 
of fast neutrons which can excite gamma-rays is 
calculated aa a function of paraffin thickness on the 
assumption that a fast neutron can excite gamma- 
rays only when its energy is greater than 1-9 Mev., 
an average of the values of maximum quantum 
energies of fast neutron gamma-rays obtained by 
if. The result of the calculations is shown in 
Fig. 1 or 3 (broken line). An experiment was‘ per- 
formed to test this calculated result by absorbing 
slow neutrons by a thick layer ‘of boric oxide 
(0-78 g@m.jam.* of boron). The result is shown in 
Fig. 2, after being corrected for the residual effect 
of slow neutrons. 

From analyses of gamma-ray intensity curves and 
measurements of energy by the boron absorption 
method, it can be shown that mercury has a olear 
resonance group of about 10 ev. in energy, cadmium 
has several oe from several tens to a 

postion ole ata mean energy of these 
groups, plus the residual part of the first resonance 
group (Er = 0-17 ev.) not absorbed by the cadmium 


filter, is about 2 ev. Bismuth has a resonance group 


giving a flat maximum of gamma-ray intensity at 
about 5-7 om. thickness of paraffin. Tron has no 
distinct 


groups. 
For thermal neutrons the maximum of gamma-ray 


~ intensity was found at 9 om. 
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In conclusion, I wish to express my thanks to 
Mr. Masamichi Tanaka for encouragement throughout 
this work, and also to Mr. O. Minagawa for discussions. 
A detailed report will be published shortly by the 
Physico-Mathematical Society of Japan. 

Irago NONAKA. 
Research Laboratory, Matsuda Division, 
Tokyo-Shibeura Electric Company, 
Kawasaki, Kanagawaken. Aug. 29. 
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A Solid Naphthenic Acid from Iranian Petroleum 


Tums importance of the study of the naturally 
occurring acidic constituenta of petroleum, both in 
the recognition of the individual hydrocarbons from 
which they are derived and in their application in 
the domains of medicine and technology, has been 
stressed by v. Braun'. Although, however, the 
naphthenic acids have been ized for more than 
sixty years, owing to the fact that many isomers are 
possible, it ia only comparatively recently that pure 
individuals have been isolated, many, which had 
previously been reported as pure, having been proved 
to be mixtures. v. Braun, Mannes and Reuter! are 
usually considered to have bean the first to isolate a 
homogeneous naphthenic acid by a rather indirect 
route. tion of mixturea, of acids of the 
general formula O,,H,,0, from different sources gave 
the same 3.3.4—trimethy tanone, which was 
reconverted to 3.3.4 -trimethyloyelopentylacetic acid. 
All the higher acids C, H,,, Os out of which the 
above ketone could be obtained by ing one 
or more times, therefore correspond to the formula (1) 
(v. Braun et alta, loc. ott.) 


CH, CH, CH,.CH, 
CH, CH, g 
| D COOH 
CH, 
(1) (m1) 


Recently, Nenitzesou, Isacesou and Volrap*® have 
isolated and identified tane, cyolopentyl- 
acetic and 3—methyleyclopentylacetic acids from 4 
Rumanian, source. 

During an investigation of the caustic washing 
liquors after use in removing traces of acid from -a 
kerosene sulphur dioxide extract derived from Iranian 
petroleum, the presence of naphthenic acids in an oil 
from this source was proved for the first time. A 
subsequent investigation showed that naphthenic 
acids occurred in the kerosene sulphur dioxide extract 
to the extent of approximately 0:025 per oent by 
von of which about 10 per oent was removed by 
the light caustic washing. The spent caustic washing 
liquors after washing 2,000 gallons of kerosene sulphur 
dioxide extract were neutralized and the precipitated 
oll worked up in the usual manner into acidic, 
phenolic, mercaptan and hydrocarbon fractions. The 
acidic material was esterified three times by means 
of methyl alcohol and hydrochloric acid, whereby all 
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the primary and secondary acids could be remow 
from the diffloulthy esterifiable tertiary aocids. - 

The residual tertiary acids on standing for a fe 
days yielded a white crystalline solid which aft 
many crystallizations from low boiling petrol hi 
constant m.p. 82° (found, ©, 70:90; H, 10-7 
C,.H,,0,. requires O, 70°52; H, 10°66 per cen 
mol weight by titration: 178; Oy, tit 
requires 170). The anilide c in oolourle 
flat needles from us methyl aloohol, m.p. 188- 
(found C, 78:82; H, 9:38; N, 5-78; C,.H,,O 
requires ©, 78:30; H, 9-45; N, 5-71 per a I 
fractional orystallization of the mot liquors 
total yield of 3-3 per cent of the acid was obtain: 
on the original acid mixture from the caustic washi 
liquors. The acid proved to be saturated, and mt 
therefore contain a closed carbon ring. 

In line with the resulte of Nenitzescu es alia (L 
ow.) and of v. Braun ef alia (loc. cw.), it is suggest 
that the above acid possesses a polymethylcyolopens 
structure, possibly (a). Further information will 
published elsewhere when larger amounts are ave 
able for study. 

I wish to record my thanks to the chairman of t 
Anglo-Iranian Oil Company, Limited, for permisai- 
to publish these resulta. 

Since this work was completed, a publication 
Hanoock and Lochte has appeared‘ describing the ir 
lation of & solid tertiary naphthenic acid, m.p. 1% 
194°5°, from a California straight-run gasol» 
distillate which they have shown to be identical w 
camphonanio acid (1.2.2—trimethyl-cyclopentanec: 
boxylic acid). THOMAS Kenwapy 

Anglo-Iranian Oil Co., Ltd., 

Research Station, 

Sunbury-on-Thames. Oct. 4. 

: “Bornos of Petrojeum”, £, 1014 (Oxford). 
t Ber., GBB, 1490 (1953). 

* Ber.. TLB’, 2066 (1988). 

“J. Amer, Cham, Soc., 1, 2448 (1030). 


Carbamates of a-Amino-Acid Esters and their Po 

; ton art 

On a stream of carbon dioxide throw 
strongly ooo pure a-amino acid esters or th 
solutions (for example, in ether) with certain p 
cautions, new crystalline products have been obtain 
After careful purification the products give analyti 
data which correspond to the formule of carbama 
of the a-amino acid esters of the general form» 


ROH.NH.COOH 


| 
OOOR, 

A number of them, for example, glycine carbam: 
ethyl ester, alanine carbamate ethyl ester, phen 
glycine carbamate ethyl ester, have now been 
pared and analysed. The new compounds ah 
various degrees of stability at low temperature. 
room temperature they decompose more or ] 
rapidly, giving off carbon dioxide; the dissociat 
is considerably increased on Ing in vacuo. 

Besides being of interest in itself, this class 
amino-acid derivatives is of value in carrying ' 
poly-condensations of amino-acids. 

As has been shown in & previous communicatic 
amino-acid esters exhibit a tendency to condense, for 
ing, *nter alta, polypeptide esters of varying ch 
length. This tendency of the amino-acid esters soe 
to be enhanoed by the introduction into their mole 
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the readily cleavable O0O-group, removal of which 
bound to leave an NH,-group in waiu nascendi 
hind. 

Aocording to Curtius and to E. Fischer, the 
a 
zhest condensation product the biuret base, the 
raglycine ethyl ester. Under similar conditions, 
Jaime ethyl ester carbamate yields a mixture which 
cording to the analytical date seams to contain, iter 
ia, yome peptide esters of considerably higher chain 


From alanine carbamate ethyl ester a product was 
tamed which gave the biuret reaction. From this 
ixture, tetra-alanine ethyl ester was isolated. 
Systematic experiments on the synthesis and 
operties of carbamates of the various 

zæ amino-acid and peptide esters and on their 
mdensation are in progress. 


The Hebrew University, 
` Jerusalem. 
Sept. 15. 


‘rankel, M. and Katobalekd, H., NaTvms, 144, 380 (1030). 


LSOCTURERS wishing to demonstrate the existence 
' periodic may be mterested in 46 
scription of a periodic action that can be set up in 
few minutes. 

The surface of a sheet of lead was amalgamated 
sth mercury and while it still possessed some fluidity 
drop of concentrated nitric acid was placed on it. 
weeding started immediately, but ceased when the 
ameter of the area of wetting reached about 1:5 am. 
ater an induction period of about a minute, durmg 
Sich time there was no apparent action, a consider- 
le evolution of gas occurred at the mercury surface, 
it this continued only for a fraction of a second. 
riods of apparent quiescence and gaseous evolution 
mn followed regularly, at intervals of about a 
»sond. Pulsations continued for some minutes, until 
ad nitrate crystallized from the liquid phase. 
The presence of mercurous nitrate in the nitric acid 
sailitated the initial amalgamation, but the surface 
ad to be dried before the acid was placed upon it, 
therwise spreading too far. Some factor 
ot yet identified caused variations in the period of 
289 cycle. With some specimens of lead of doubtful 
arity it was necessary to dilute the acid with up to 
ae third of its own volume of water in order to get 
ee ant ene PORDE t0 be tegany 


The reaction seems to be that lead (not mercury) 
as0lves, with liberation of nitrogen peroxide or 
ther oxides of nitrogen. 


E. E. WARK. 
University of Melbourne, I. W. WARE. 
Carlton, Melbourne, N.3. 
Aug. 26. 


iffect of Irradiating the Tutercle Bacillus with Radon 


ImwuxTry against the tubercle bacillus seems to be 
lue to the presence of living bacteria in the body ; 
b is then of importance to obtain non-virulent but 
ving bacteria. The virulence of pathogenic bacteria, is 
enerally attributed to their power of multiplication. 


NATURE 


. reproducible results 


833 


In actual fact, this is the result of two indepen- 
dent variables : 

(1) The toxicity factor T or the mean toxicity 
potential of the bacteria. This potential for a stable 
strain is first of all dependent on the host and secondly 
on the mode of innoculation (excipient, medium, 
rhythm). Specificity might be connected to this factor. 

(2) The numerical factor Ne or the number of 
bacteria tn vivo at a given moment of the infection. 
Sohematioally, V = T.N: Ny being iteelf a function 
of N,, the number of bacteria injected and of their 
time “of generation in vivo. 

The virulence of a bacterram may then be influenced 
by. acting on. either of these factors or on both of them. 
Oalnette acted on the toxicity factor, obtaming 
B.0.G. ; we preferred to act on the numerical factor, 
inhibiting proliferation without modifying, so far as 
possible, ihe other cellular functions. Among 
the physico-chemical agentas available, we selected 
the ionizing radiations, as most suitable for our 


purpose. 

We have irradiated aqueous ions of human 
tubercle becillus (1 mgm./c.c.) using the whole of 
the radiation of radon dissolved in the culture. The 
technique we have elaborated enables us to obtain 
i exclusively on the 
doses employed, given m microcurie destroyed ya sed 
cubic centimetre rd the bacterial emulsion. ( 
microcurie disintegrated (1 uo.) corresponds to the 
emission of 5-5 x 10% q- icles, 38-6 x 10° B. 
particles and to the formation of 10'* pairs of ions 
or 5 x 10° r. An area of 0:5 u?! (mean cross-section 
of a B.K.) is traversed at this dosage by 1-2 a-particle 
and 88 8-particles. The ;-radiations are negligible.) 
The following results are observed. 

(1) More than 9 po. radon disintegrated. Pro- 
liferation on Löwenstein medium is regularly sup- 
poe The form of the curve showing the relation 

the number of surviving bacteria and the 
dose employed could not be traced with precision 
owing to the uncertainty of counts on this medium. 
If, as it seems, this curve is of exponential form, the 
effect of 1-5 po. ee ee 
the 

(2) Canara ties k thus irradiated remain virulent for 
the guinea pig up to 1410. Above 15 po., guinea pigs 
which received under the akin of the thigh 6 mgm. 
of irradiated B.K. remain unaffected. 

(3) Persistence of respiration of irradiated non- 
virulent B.K. It was ofi rtance to assure oneself 
that the bacterie the ala and. proliferation of 
which were destroyed, still possess vital properties. 
This has been done m the following way. 

An emulsion of livmg B.K. was divided into three 
parte: one was irradiated at 20 pc., the second left 
untouched and the third killed at 120° O. These sus- 
pensions, to each of which 5 per cent of buffered glycer- 
ine (pH 6-8) was added, were placed in the vessels of a 
Warburg respirometer. The experiment was conducted. 
under sterile conditions, each veasel being separated. 
from its manometer by a piece of sterilized cotton 
(Rapkine). It has been established that the irradiated 
bacteria still respire for about five days. The oon- 
sumption of oxygen during this is about 20 per 
cent that of an weight of li bacteria. Thus 
there remains at eee ee E 
in the irradiated suspension. 

While we cannot report fully here on the anti- 
tuberculosis immunity obtained -with irradiated 
apii we may nevertheless ehumerate the follow- 
ing facts 
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(1) Guinea pigs vaccinated with such bacteria and 
EREE of virulent B.K. show a survival 
(250 + 40 days uble that of controls (133 + 80 


tee) es ee a significant. 

(2) A regular decrease of temperature and an 
improvement of the lesions have been observed in 
most of the cases of tuberculosis, bony, ganglionar, 
kidney and pulmonary, under treatment (60 cases). 
The complete harmlesasness of the vaccine has been 
established even imm very serious cases ; the radio- 
vaccine never caused recrudescence. 

Thus the action of: ionizing radiations enables us 
to obtain living human tubercle bacillus which are 
non-virulent; this would seam to be of particular 
interest to ummunologista. 


Laboratoire Curie P. Bonur-Mavry. 
Institut du Radium, H. R. Orv. 
ll Rue Pierre-Curie, 
Paris, 5. 
Sept. 15. 
PEOL of Bia (csc in the Pyruvate Oxidation 
System of Brain* 


Tia dibboaiey OF Matias enxymic reactions in- 
volving transfer of phosphate groups through the 
adenylic acid system is well known. More recently, 
Mn++ has also been shown to be active m reactions 
of this type’. Further, Auhagen* and later Lohmann 
and Schuster? showed that the decer ion of 

yruvic acid by yeast requires Mg++ (or Mn++). 
This made it likely that these ions are also necessary 
for the oxidative breakdown of pyruvic acid in animal 
‘tissues, the more so as this breakdown is related with 
reactions involving the adenylic acid system‘. 

Stimulation by Mg++ of the oxidative decarboxryla- 
tion of pyruvate by washed muscle preparations was 
reported by Annasu and Erdde*’. Addition of Mg++ 
has little or no effect on the oxidation of pyruvate 
by dispersions from brain‘ after short dialysis 
periods (2-3 hours), but the effect is more marked 
wf the dialysis is extended for periods of 8 hours. A 
clearer demonstration has, however, been obtained 
by adding to the enzyme an excess of sodium pyro- 

hosphate (0-0067 M.) to precipitate magnesium. 

hosphate is then removed to the extent of 
90 per cent by 8 hours dialysis, when its concentration 
ia of the order of 0-0007 M. and is, by itaelf, without 
Spa aOR enna a eae ons. 
The preparations which have, however, 
as described above give with pee nearly one 
third of the oxygen uptake whi obtained by 
adding Mg++. T beas facta urs ildstestad make labh 
below. Samples contained 1:5 ml. enzyme (dialysed 
8 hours), brought to a volume of 2 ml. with additions 
includmg phosphate buffer pH 7-3 (0-05 M.), 


fumarate (0-005 M.), adenylic acid (0-0007 M.), and 
ooxymase (0:00007 Af.). 


NATURE 





Nov. 11, 1939, vor. 144 


Mg++ (or Mn++) is therefore a component of th 

pyruvate oxidation system. 

I am indebted to the Nuffield trustees for gran 
in aid of this work. 


Department of Biochemistry, 
Oxford. Sept. 80. 


Ohlmeyer and Ochoa, FHschem. $., 833, 335 (1937). 
. Physiol. Chem., 909, 20 (1932). 
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Sex Difference in the Response of the Pigeon 
Prolactin 


Crop-Gland to 
Ir has been thought that there is 1 
detectable sex difference in the of the pigec 


crop-gland to prolactin. Folley and White’, howeve 
ae able to demonstrate a significantly- saat 
response in males than in females, a 
Fin cies pei a be Bete aad Rid 
subcutaneous but not for intramuscular Injections. 
Preliminary examination of more extensive resul 


sight to indicate no sex difference in response. Sins 
however, re-examination of the original records « 
Folley and White revealed that their groups oo 
sisted almost entirely of immature birda, a furthe 
analysis of the above-mentioned data, in which tl 
birds were classified as mature and immature on tł 
basis of gonad size at autopsy, was undertaken 
Details of the experimental technique are given els 
where‘, the birds referred to below comprising tl 
prolactin and oil-injected controls together with 
group of birds used for canstructing a doge-respont 
curve. 

The following results relate to two groupe of birc 
receiving the same daily dose of prolactin but differer 
doaa oF oder sie l Chae wees clas cmb editors 
a third group on the reasonable aasumption that tł 
sesame oil injections had no effect on the prolacts 
response) and a fourth group receiving a lower dos 
sa apen For groups of ‘mature’ birds the mea 

crop ts exceeded those of females by 0-1 
0-06, 0:08 and 0-17 gm. per 
respectively, the nding 
‘P test) being 0-3—0-4, 0-5-0-6, 0:3 and 0:2-0.: 
For immature’ birds the mean crop weights of mak 
were 0:30, 0-81, 0-36 and 0-11 gm. per 100 gn 
body weight than those of females. Here th 
values of P were 0-14, 0-076, 0-01-0-02 and 0-1-0:5 

It will be seen that for ‘mature’ birds the difference 
between the male and female weighta wer 
amal and apparently not si t. On the othe 
hand, in ‘immature’ birds receiving the higher doe 
of prolactin the differences were much. larger and tbh 

levels much higher. it therefore appear 


8. J. Foring. 
National Institute for Research m Dairying, 
Shinfleld, Reading. 
- Oct. 1. 


1 Rowlands, I. W., Quart. J. Pharm. ond Pharmacol., 18, 216 (1937 

t Folisy, oe aa air hg edges 

"pat J. Bi. Chem., 183, Pros Ame 

1 Folley, 8. 

* Fisher, R. 
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Histological Effects of Diabetogenic Anterior 
Pituitary Extracts 

AT the request of Prof. C. H. Best, in whose 
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epartiment studies were being made on other aspecte ` 


£ the diabetogenic effecta of pituitary extracta, we 
«deo a histological study of the tissues of dogs 
hich were receiving daily injections of an anterior 
be extract. The clinical evidences of diabetes as 
ell as the resulta of insulin assays on the pancreases 
f these aninthis is reported elsewhere (Best, Campbell 
nd Haist}. For our work, pancreas tissue was 
btained under anæsthesia, other tissues shortly 
fter death. Tissues were fixed in Zenker-formol and 
Roum’s solution and sectioned in Three 
lecron pancreas sections were stai by the Mallory- 
zan technique, Bowie’s stam and other methods 
Iving islet cell differentiation. Heamatoxyim and 


‘he histological findings are summarized in the 
ollowing le. 
Number of days z 3 and 4 7 14° 


eta cell granules Sight Moderato Moderate Marked 
deplet. deplet. cept. 
lpha calle Mo Nochange No change No 
itoses in miats Oneseen A few Several Mone 
geen 
Not seen Trace Trace Marked 
-actiokte in dust 
Not een Marked Marked Marked 
m duet 
Not een <A few Many - A few 
acini Noteeen A few Many None 
seen 
ype of thyroid High High colum. High oolum., Ouboldal 
content Hod. Mod rednet. 
pele, tesa rata. 
itoees Many Many Many None 
hyrd zoen 
{Homes adrenal Many Kany Many None 
aon, 
tomes parathy Many Many Many Kot 
tror degen. Notseen Abouteant. Bevare Not #0 
Ctoecs liver Kot een Kot seen Not 
Gios kkiney Notecen Mot seen in Loop Nons 
of soen. 
* Two dogs ware injected for elewen days. of one were 
e AE Shares great Injooted seven days, findings of 
gills Sere 
Nora. (1) first seven itame aro concerned with the pancreas; 
o adie in eek WEEN cn ais are oe seated: (cee Ge 
2 findings In them aimiler ere ideantion! ; one 
nieoted pane Ect ei te Oe pare ao 
jae’ le) of the thyroxi ; (4) eaoh dog was 
twenty-four hours after ths 
Although islet tion is pronounced in 


and Young’, Campbell and Best’), our 
raggest that rary diabetes has a much more 
licated histo basis. In the early 


f condition we did not find a great deal of i 
fegencration ; moreover, there were profound changes 
a many other organs related to oarbohydrate 


The remarkable amount of cell division in the 
hyroid, parathyroid and adrenal cortex mdicates— 
hat the extract contained these glands’ respective 
ropic principles. Cell division in the ducts, acini 
nd islets of the pancreas likewise indicates a pan- 
Treatropic principle in the extract. Anselmino, 
Ierold and Hoffmann‘ first ted such an 
sxtract and Richardson and Young’ have shown 
hat injections of a crude saline extract of anterior 
obe causes both the islet and total pancreas tissue 
af the rat to Increage in amount. Our oon- 
irm the view that there ia such a 
odicate that its action is by no means limited to 


and - 
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isleta as is so often assumed, but affecta acini as well. 
This is only to be expected as the is both 
an exocrine and an endocrine I 


ion. It therefore does not seem unreason- 
able to attribute the extensive bydropic degeneration 
we observed at eleven days to overstimulation by the 
pancreatropic principle in the extract. Thus we think 
there is no justifloation at present for postulating 
any pituitary principle which is primarily degenera- 
tive with regard to islet tissue. The paradox of a 
diabetogenic effect being 
containing & pancreatropic principle 
explained (1) by the extract containing many tropic 
principles which early in the course of the injections 
affect carbohydrate metaboliam by acting on organs 
other than the pancreas, for example, thyroid and 
adrenal cortex, and so obscure the effect of the 
pancreatropio principle, and (2) by the probability 
that bete cells do not respond to tropic stimulation 
with such sustained vigour as most cells, but tend 
to become exhausted and even permanently injured 
as the injections continue. 


A. W. Ham. 
Departments of Anatomy R. E. Hatsr. 
and Physiology, 
University of Toronto. 
Sept. 22. 
1 Beat, C. H., Campbell, J., and Halisi, R. H. (in the press). 
* Richardson, K. O. and Young, F. G., Lancet, |, 2 


~ 


ea O., and Young, 


Occurrence of Wax-like Substances in Peaty Fireclay 
ASBOCIATED with the usual type of fireclay in the 
Eoea Series of the Karroo System in the Witwaters- 
rand area, are certain chocolate-coloured, very plastic 
and fine-grained refractory clays. The colouring 
matter is organic and mainly colloidal. The clays 
are difficult to disperse, unless the organic matter is 
totally destroyed. Owing to the fine state of division 
of the organic phases, mechanical separation from the 
io material is I ible. Extraction tests 
in a Soxhlet ap with solvents specified gave 
the results in the table below. 

In general, the extracted substances are waxy, 
oxidizing rapidly on heating to 110°C. to a dark 
brown translucent material. The green colouring 
matter in the alcohol extraction is not due to the . 

of vanadium, a fairly commonly occurring 
element in clays. 
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Reilly and others! record their resulta on the 
extraction of waxy materials from pesta, using an 
azeotropic petroleum mixture. Their yields were 
much greater, and the pests certainly contain much 
more organic matter than the fireclays. 

It is noteworthy that the fireclays after extractian 
show no colour change, and all attempts to extract 
the pigmentmg material have failed. Micro- 
incineration teste show that the organic matter 
burns off readily at 500-600° O. and leaves a dirty 
white residue. It chars far below this Owing 
to the rapid oxidation and small amounts of material, 
accurate melting point and other physical deter- 
minations were im ible, but the substance melts 
at about 90-100° 

YV. L. Bosarma. 
University of the Witwatersrand, 
Johannesburg. 
Sept. 20. 


i Reilly, J., Kelly, D. F., and Duff, J., Sol. Prec. Roy. Dudtin Soc, 
98, 140-155 (1939). 


A New Record of Phoronis hippocrepia Wright 

I younp many colonies of Phoronis happocrepia on 
limestone boulders uncovered at low water of the 
biggest spring tides in July and August 1939. This 
was on the collecting ground known in our laboratory 
as Black Rocks, at the eastern end of the Menai 
Strate. Most of the individuals had embryos attached 
to the lophophore. 
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species must be widely distributed around the 
weet ooast of Great Britain and the English Channel 
for it has been recorded from the Clyde', Tenby* 
lifracombe?, Falmouth‘, Plymouth‘ and Sheernees* 
and also from several places on the French coast 
On the other hand, anyone requiring freah specimen 
might have difficulty in obtaining them. Th 
Plymouth Fauna List does not record it as occurring 
on the shore although, according to Oori’, this is the 
usual habitat. Mr. D. P. Wilson tells me that it i 
occasionally dredged at Plymouth to-day, sometime 
in considerable quantities ; but that it is not alway: 
easy to obtain. As for its occurrence elsewhere wi 
have only the old records. Since the other Britial 
forms, P. ovals Wright and a form resembling 
P. psammophila Cori, are probably rarer still, th 
presence of this species near Bangor ap worth 
of note, as it is desirable that material of so interestin, 
an animal ss Phoronis should be readily availabl: 
for study. 


This 


E. W. KNIGHT Jonas. 


Department of Zoology, 
Univermty College of North Wales, 
Bangor. 


Oct. 8. 


1 Kodlhoker, Warrberg Natures, %., 8 (1864). 

* Dyster, Trens. Iann. Soc. Lond., AR (1859). 

*\WWnght, Pree. Roy. Phy Soc, Mdin., 1 (1856). 

t Garstang, J. Mar. Biol. Assoc, $% (1891). 

t or, “Bronn’s Klasmen”, 4, Abt 4, Buoh 1, Teil 1, Leipzig (1059 


Points from Foregoing Letters 


K. J. Bostrem, J. Koch and T. Lauritsen have 
found short periods for the delayed neutron emission 
accompanying uranium fission in addition to the two 
previously known periods of 12 seconds and 45 
seconds. The resulta can be related with the measure- 
ments on short f-ray periods from uranium fission, 
and can be explained by theoretical considerations 
recently published by Bohr and Wheeler. 

An ettampt has been made by I. Nonaka to deter- 
mine the neutron resonance energies of nuclei which 
are not made radioactive by neutron capture, 

the rays emitted in the capture 
process iteelf. The intensity of gamma-rays pro- 
duced by slow neutrons plotted against thickness of 
paraffin interposed between source of neutrons and 
the detector shows maxima representing resonance 
levels in the cases of mercury, cadmium and iron. 


T. Kennedy reports the isolation of a solid naph- 
thenic acid from an Iranian petroleum fraction. The 
acid has the formula C,,H,,0,, is saturated, contains 
a tertiary carboxylic acid group and one closed carbon 
ring. A cyclopentane structure is tentatively suggested. 

It has bean found by M. Frankel, O. Neufeld and 
E. Katchalski that on passing carbon dioxide through 
pure a-amino-acid esters or their solutions carba- 
mates of the a-amino esters of the general formula 
RCH.NH.COOH 

are formed. These compounds are 
OR, 
also valuable in carrying out poly-condensations of 
a-amino-acids. They form polypeptide esters of 
varying chain-length. 


P. Bonet-Maury and H. R. Olivier describe . 
method which should be of value to immunologist 
whereby non-virulent human tubercle bacilli ar 
produced. The non-virulent bacilli are obtained b; 
irradiating aqueous ions of human tuberel 
bacilli, using the whole of the radiation of rado: 
dissolved in the culture. 


8. Ochoa reporta that the pyruvate oxidation 
system of brain requires the presence of magnesiun 
(or manganese) ions. 


A. W. Ham and R. E. Haist have made a histo 
logical study of the tissues of dogs injected dail 
with a diabetogenic anterior pituitary extract. / 
complex histological bemus for the early phases ọ 
temporary diabetes waa indicated by a lack of seven 
islet damage and profound changes in many othe 
organs related to carbohydrate metabolism. Z 

creatropic principle in the extract was indicate 

mitotic figures in islets, ducts and scini. Th 
hydropic d tion which develope later in the 
course of injections may possibly be explained bi 
the continued action of the pancreatropic princip) 
on beta calla. 


The occurrence of wax-like substances from peat 
fireclays of the Karroo System in South Africa i 
described by V. L. Bosaera. He was unable to extrac 
the pigmenting material. 

E. W. Knight Jones records the occurrence o 
Phoronis hippocrepia Wright in North Wales, pointing 
out the city of recent records of this form i» 
Great Britain. 


e 
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'urther Concepts of Serbian Gypsies relating to Disease 
Brai, who brings disease to Gade children, but 
‘crotecta gypsy children from every ilmess, says 
alexander Petrovič (J. Gypsy Lore Soc., Ber. 3, 18, 
1; 1989), among the gypsies of Golubmai is regarded 
wa ben. When she flies her chickens fly after her ; 
and they are devils, witches, fever, cholera, diph- 
beria, and © kind of disease. Some believe that 
sibi is in the whirlwind. They are afraid of the whirl- 
rind, and believe that when ib gets hold of a man he 
oses the use of an arm ora leg, or his speech. Bibi is 
ound in dust: we breathe or swallow dust, and 
Misease with it. Ilmness is caught at the new moon, 
and waxes and wanes with the moon. Other’ 
-lieve that cholera is brought to the 

| woman ‘‘dreased in bleck”, who carries 
nly to those houses which are unclean. They 
onclude that a man is saved from cholere who keeps 
«is house clean. The Golubinci gypetes, on the 
ontrary, with a similar belief as to the origin of the 
misease, have coms to the i _ conclusion. 
3e0ause Bibi does not like amoke, 
@irty clothes and greasy pillow 

hings stifle her, she will flee. In a house where 
verything is clean, she enters, touches cach mmate, 
«nd they die. ee E N ete., 
gin to be prevalent, small are dressed in red, one 
af which thrown into the well drowns Bibi, the other 
uspended from a high pole, is Bibi’s son, the devil 
«ho drives her away. The Golubinci gypsies believe 
hat illness comes from fever. This may acoount” 
or the belief that Bibi is a hen. A man suffering 
rom malaria trembles violently, just as a hen does, 
then she beats her wings as if shaking off something. 
mC hus it is not the sick man who shivers and trembles, 
nt the disease itaelf, the hen that is in him. 


by 


North American Indian Music 

Mise Francom DENSMORE, in continuation of her- 
studies of the musio of the i peoples of 
North America, has lished songs collected among 
ihe Nootka and ute of Neah Bay, Washington, 
m the Strait of Juan de Fuca, near 

Bureau Amer. Ethnol. Bull., 124; 1989). These 
songs of the sea’ are here compared with those 
areviously collected among Indians of the prairie, 
woodland, high plateau and desert. The people are 
hunters of the whale; they use wooden canoes, and 
n pursuit of their prey often put far out to sea. 


he heads of their enemies and displayed them on 
oles before their village. The potlach was 
with lavish generosity. Among their ipal foods 
were the oil and meat of the whale, flesh of see- 
Cowl and other birds, potatoe, farn roots, grames and 
lanta and various berries. Climatic conditions 
«re vourable to the growth of grain. Their songs, 
of which 44 per cent have a major tonality as against 
38 per cent In Pawnee and 71 per cent in the Ute 
repertoire, while they show the smallest percentage 
beginning on the octave above the keynote, are 
tharacterized by a small compass; 70 per cent have 
+ compass of six tones or less, compared with 15 per 


cent in the songs previously analysed. The songs 
recorded are connected with every department of life 
and individual and communal activity. They are 
both ritual or magical in significance as well as 
ly recreational. One of the most interesting 
frora the Geltaral kapao ip ihe wecup amisalated with 
whaling in which the skilled whaler was assisted by 
a strong tumanos (guiding, protecting spirit) acquired 
as the whaler’s first task in the course of prolonged 


Inheritance of Cyanogenesis 
R. D. Wiiriame (J. Genetecs, 88, 356-366 ; 18389) 
shows that some planta of wild white clover (Trifolium 
repens) contain & cyano-glucoaide. There is a large 
variation in the HON content of the different planta. 
1,495 plants resulting from a croes between individuals 
giving @ positive and & negative reactian to the picrate 
ee a a 2,473 plants 
crosses between acyanogenetic plants gave 
negative reactions. Further croases show that the 
presence of a cyano-glucoside is governed by an 
almost completely dominant gene Ao. Variation in 
the HON oontent between individuals is probably 
due to modifying factors. 
Genetical Analysis of Abnormal Chromosomes 
Tis value of genetics in the analysis of cytological 
abnormalities is ably demonstrated by B. MoClmtock 
(Proo. Nat. Acad. Soi., 25, 405-415; 19389). An abnormal 
chramosome 9 of Zea Mays formed aa the result of irra- 


for the 
shown that m embryo 
and plant tissue the broken ends do not rejoin, but 
in the embryo sac and endosperm there is a cycle of 
breakage—fusian of broken ends—bridge formation— 
breakage at succeeding cell divisions. This phenomena 
oan. be followed by the appearance and behaviour of 
hybrid fruits, which are sometimes as the 
result of loes of a gene through breakage and refusion 
of the chromosome. 


Position Effect in CEnothera 
D. G. Oarcnmsipsa (J. Genetics, 38, 345-352 ; 
1989) has studied X-ray dertvatives of the structural 
homozygote of Ginothera blandina. One derivative, 
blandina-a, when crossed with bandina forms a ring 
of four chromosomes involving the chromosome 3-4 
on which the gene Ps is known to be placed. Ps 
normally flower buds broadly striped with red 
separated-by narrow green bands. In the heteroxygote 
l however, there are narrow ill- 
defined bandea of red. By crossing the F, Ps- 
blandina-a.Pr blondina with Ps blandina, ono PaPs- 
blandina plant in 06 ta occurred. This 
arose as the result me paper aired 
The author therefore concludes that the activity of 
the Ps gene in blandima-a is reduced by its relocation 
in position relative to the material different from * 
normal blandma. 
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Genetics of the Garden Nasturtium 


Engen Surron (J. Genetics, 38, 161-176; 1989) 
reports the resulta of further genetical experimenta 
on the garden nasturtium (Tropæoium). The gene n 
rednoes the gize of plant and of leaves and prevents 
the anther from dehiscing. The gene m gives a sheen 
to the petals, inareases the pH value and shortens 
the flowering season. The effect of m on flower 
colour is to reduce scarlet to biscuit colour, red to 
mauve or brown, and pink to mauve. The factor ¢ 
partially Inhibits anthocyanin production. A gene g 
adversely affecta the viability of the pollen-grain 
and, being linked with B, accounts for abnormal 
ratios of B. The genes B and R are linked with a 
cross-over value of 0:125. The biochemistry and 
Interaction of characters and chromosome constitution 
of Tropaokum are discussed. 


Invertebrates from Manchoukuo 

Frys zoological reports based on material collected 
by the expedition maintained by the Japanese in 
Manchoukuo during June—October 1933 under the 
leadership of Prof. Shigeyasu Tokunaga, of Mage 
University, Tokyo, have been published (Rep. 
Sa. Exp. Manchoukuo. Takyo: Waseda University). 
The only earthworm reported is the wi 
Eisenia foetida. Four trematodes are two 
of which, Pneumonooces jeholensis and Harmostornmum 
momiyans, are new. The three leeches have all been 
recorded previously from Japan and Chima. The two 
major are those on mammals and molluace : 
both of them have the text in Japanese and i 


and both are illustrated plates, coloured and 
plain. Tamezô Mori d 21 species of mammals, 
of which three ies and two subspecies are re- 


as new. y 

y the expedition; the rest came from the Pest 

Tavestigation Institute at Tang-liao. Only four 

of molluscs were found, one of which, Veer- 

parus (Idiopoma) chengtehensis, is new. The acoount 
occupies 222 pages (187 Japanese and 85 English) 

and is illustrated by 22 plates. It contains a detailed 

account of the anatomy of the species, a good deal 

of information of interest, and & suggested 
revision of the Viviparids. 


Wax Emulsions for Deciduous Fruit 


Frorrs are still living o organisms when separated 
from the nt plant, and this fact is responsible 
for the main difficulties of storage. Citrus fruits have 
been preserved in good condition for longer periods 
than normal by the application of a thin coat of 
wax; indeed, 80-90 per cent of the crops in Cali- 
fornia and Florida are so treated. Waxing lengthens 
the effective period of storage apparently by lowering 
the rate of respiration, and research work on this 
subject in America is now bemg directed towards the 
use of the proceas on deciduous fruits. Robert M. 
Bmock, of Fornell University, reviews the progress 
of these investigations in the American Fruit Grower 
of August. Research is also in progress in the 
Universities of California and Maryland in addition 
to Cornell, and the main problem appears to be to 
diminish the rate of respiration, and check the 
evaporation of water from the fruit without stimu- 
lating anwrobic respiration, with ita accompaniment 
of bed flavour. Bitter pit and storage scald are 
reduced by waxing, under certain conditions, and 
the aroma of certain varieties like MolIntoeh is 
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conserved. Considerable possibilities are revealed . 
the paper, but the exact conditions of treatment a 
not yet sufficiently standardized for general oor 
mercial application. 


Helium-Neon Content of Sea Water 


THs vertical distribution of oxygen in the dee sep 
parts of the ocean shows & minimum oonoentrati 
(which may be very pronounced) at depths of 20+ 
1,000 metres. In parts of the Pacific there is virtual 
no oxygen, whilst in the Atlantio the minimum go 
is seldom leas than 30 per cent saturated and in tl 
far north and south there is sometimes no minimur 
Reported analyses of the helium-neon content of m 
water showed an & minimum of the helium 
neon mixture Ra with the o minimun 
N. W. Rakestraw, O. E. Herrick and W. D. Urr 
(J. Amer. Chem. Soc., 61, 2806 ; 1939), by & repetitio 
of this work under more suitable and representatir 
conditions, have shown that specimens of Atlant 
and Pacific water are practically saturated wit 
helium and neon at all depths investi (from 
to 3,000 metres) with no evidence of a minimu 
concentration at any depth. There is hence 1 
relation to the depth of oxygen minimum. Th 
result is In general agreement with other ovoean: 
graphic evidence. 


Magnetic Testing 
Raocant developments of alloys for magnet ste 
which require very high magnetigi forces fi 
magnetizing and testing have led to the productio 
of high-fleld permeameters, and R. L. Sanford ane 
E. G. Bennett, of the Bureau of Standards, descrit 
ies one S S pean which seems capab: 
Fir T TE acouracy (J. Res. Bur. Stand 
28, “No. 3 ptember 1939). It is a double-yok 
apparatus with the adjustable pole pieces place 
diametrically. The yoke is of laminated silicon stee 
The pole pieces are channelled, with filler piec 
fitting closely in the channels and capable of adjus» 
ment so as to grip the specimen to tested, or x» 
ee ee ee 
magnetizing ooils are woun 


beet pea ee The 
- y on the pole pieces with auxiliary coils on tb 


yokes. The induction is determined by reversal < 
the magnetizing current and the fiel 
by coils rotated suddenly through 180°, close t 
the surfaces of the specimen. Both may be deter 
mined at various points along the specimen. 


Mechanical Force due to an Electron Stream 


De. P. S&muényrı of the Tongaram Researc 
Laboratories, Ujpest, Hungary, has sent an saocoun 
of a measurement of the mechanical force exerte 
on an electrode by a stream of electrons. The electron 
were accelerated from a filament to a gold-leaf anoda 

as & pendulum. The preasures observe: 
were 5-20 coent higher than calculated from th 
acospted value of e/m for electrons, and this diffarenc 
is ascribed to radiometer effecte. The author com 
siders that this mechanical pressure ires for it 
explanation a ‘true’ as distinct from an ‘electro 
magnetic’ mass, for he points out that whan a singl 
electron approaches a metallic screen, the electro 
dynamic repulsion due to induced currenta depend 
on the conductivity of the screen, which is contrar 
to experience; while with a steady electron beam 
conditions are stationary and no repulsion due t: 
induced currents is to be expected. 
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THIRD INTERNATIONAL CANCER CONGRESS 


By Pror. F. C. Woop, INSTITUTE OF CANCER RESEARCH, 
COLUMBIA UNIVERSITY 


~HE Third International Cancer Congress, held 
under the suspices of the International Union 
inst Cancer, met in Atlantic Oity, New Jersey, 
3A., during September 11-16, 1989, under the 
aidency of Prof. Francis Carter Wood ‘of Oolumbia 
adversity. 
Infortunately the onset of war prevented many 
the European delegates from attending, and 
steur Justin Godart, president of the Inter- 
ional Union against Cancer, felt that he could not 
ve France. A few English delegates, among them 
William Cramer of the Imperial Cancer Research 
id of London, were able to remain. Considerable 
sgations came from South America and Mexico, 
t Prof. R. Kimoeita represented the Japanese 
reroment. The total attendance was more than 
« hundred, and approximately the same number 
papers were read. 
~ special feature was a group of evening lectures 
ich presented general surveys of various aspects 
theo cancer problem and were with the 
pose of interesting not only the specialist but also 
entire audience. In these lectures the subject of 
etic lity to tumour formation in mice 
4 by Dr. O. O. Little of Bar Harbor, 
ane. Dr. A. of Paris presented the 
stionship of hormones and mammary adeno- 
sinoma in the mouse, and, as he was unable to be 
sent, his paper was read by the chairman. The 
vr of Profs. paar a eE A tenet ar 
ir absence, dealt with the chemical 
cinc agents, and Dr. William Cramer of the 
Cancer Research Fund spoke on some phases 
he etiology of human cancer. Another i 
ning lecture was that on “Oancer and the Public 
slth” by Surgeon-General Thomas Parran of the 
ited States Public Health Service. A scheme for 
organization of a cancer clinic, with the methods 
wecording the facts concerning patients and the 
shanical sorting of the cards on which records are 
t so as to obtam the desired statistics within a 
rt period, was presented by Prof. Fred J. Hodges 
et University of Michigan. Recent advances in 
eke g al ae discussed by Dr. Frank H. 
wy of and Prof. James Ewmg of New 
A under tha Gls ot" ‘Cancer, Present and Future”’, 
marized the main features of the Congreas and 
loated the direction in which research might pro- 
1 in the future. The evening lectures were exceed- 
y well attended not only by the members of the 
«reas, but also by the local medical fraternity, 
> desired to obtain the latest information on pro- 
æ in the investigation and treatment of cancer. 
were presented in the following Sections : 
hysics ; Surgery ; Therapeutic Radiology ; Stat- 
s and Education ; Genetics ; General Pathology ; 
yerimental Pathology ; ostio Roentgenology ; 
. & General Section for titles that could 
be included elsewhere or were received too 


The Section on’ Biophysics included studies on the 
relation between concentration of ionization and the 
biological effect ; the comparative action of X-rays 
and neutrons ; & comparison of biological and physical 
measurements of X-rays produced at voltages from 
200 to 1,000 kv.; the actian of radiation on proto- 
plasm, and the effects of X-rays on different viruses 
and genes. re 

In the Section on General Pa sis Airy Rind 


changes produced. Two of the authors believe that 
the administration of these substances in physio- 
logical doses or even in fairly excessive amounts 
cannot be held responsible for the production of 
malignant tumours m man, thus differing from the 
resulta obtained on animals by Lacaseagne, Strong, 
and others, in which a carcinogenic effect, though 
perhaps not rigidly proved, is strongly suggested. 
Im papers were read in this section on tumours 
of the central nervous system, including one on brain 
tumours induced in mice haere methylcholanthrene. 
Another communication was that by Martland on 
the occurrence of cancer in persons who have received 
considerable quantities of radioactive substances 


with tumours of the ovary, pancreas, and para- 
thyroid. 

The Section on Experimental Pathology had a very 
large number of papers and of such variety that every 
phase of oancer research was included, with & as 
discussion of the recent studies on 
aa aa andl the correlabinns bolec this diseass and 
human leukemia, the possible relationship of viruses. 
to cancer, and other questions. 


Sessions of great interest to practising physicians 


and surgeons were the combined T of the 
Sections on Burgery and Therapeutio iology, with 
prolonged discussions on the value of pre- and post- 


operative radiation in the treatment of cancer of the 
breast, the proper method of handling node involve- 


statistical recorda of patients treated in different 


Ways. 
The remainder of the gramme was devoted to 
papers on roentgenological diagnosis, genetics, educa- 


tion and statistics, and other olmical and experimental 
imvestigations.- 

Owing to the present situation, it was impossible 
for the Executive Committee af the International 
Union against Cancer to make any decision as to the 
place of meeting for the next Congreas. The delegates 
from South America, however, gave @ very cordial 


invitation to the officers the suitability of 
Buenos Aires for the sit a: eae oie Canoer 
Congress in 1942. 


SAFETY IN MINES 


HE seventeenth annual report of the Safety m 
Mines Research Board for 1938 has recently 
been published*. In referring to safety instruction, 
it is pointed out that teachers, managements and 
trade union officials are convinced of the value of 
safety instruction. Safety principles classes for boys 
are established in every coalfield and similar classes 
are being formed for adults. Many applications for 
eee to attend demonstrations at the Research 
tation, Buxton, have had to be refused on account 
of lack of accommodation, but during ths year there 
ware twenty-two demonstrations which were attended 
by 5,988 visitors, of whom 3,864 were adults and 2,119 
were boys. After demonstrations of coal dust ex- 
plosions, methods of firing shota and the testing of 
electrical appliances, discussions were held, usually 
initiated by some member of the research staff. Many 
lectures have been given in the coalflelds by members 
of the staff to an estimated total of 16,000 3 
Cinema Palms, Lanian Slides and E . The 
Board has prepared cinema films, lantern slides and 
exhibits, which have been used by teachers and safety 
officers in connexion with their work. One hundred 
and twelve loans of cinema films, representing three 
or four hundred exhibitions in addition to two 
hundred exhibita, have been made, which mdiocates 
the popularity of this branch of the Board's work. 
ty of Stone Dusts. An underground 
gallery at the Station has been used for comparing 
the di ilities of dust deposite during explosions. 
Various stone dusta have been used separately in thin 
ee ee 
ork on this problem is continued, but it can 
be stated that improvements m the dispersability of 
dusta is obtained by the addition of light precipitated 


carbonates. Carbon black causes remarkable 
improvement. The mmimum of an air current 
required, to disperse gypsum is 3,400 ft. 


per minute, whereas with the addition of only 1 per 
cent of carbon black this speed is reduced to 2,100 ft. 
po ae The nature of the action is being studied, 
obviously a disadvantage in the use of the mix- 
ture is the darkening of the dust, which affects the 
illumination of roadway. 
‘Water-proofing’ of Colliery Stone Dusta. If 
stone dust comes in contact with moisture 
either in the atmosphere or on the surfaces of road- 
way in mines, it will not retain its ility. 
Both in Great Britain and in the United States, dusts 
have been produced which are not readily wetted by 
water. The dust is ground limestone, with which is 
incorporated } per cent of palmitio or stearic acid. 
These dusta are highly and resist damp 
` atmospheres extremely well. Incidentally, the fatty 
acid protector is readily incorporated during the 
grinding of the dust, and there a to be no 
reason why the process should not be applicable to 
other dusta. 
Gob-jire Hxpersments. For many years work has been 
roceeding on gob fires. In the experimental chamber, 
have taken place when warmed air haa been 


“passed through packs of coal and dirt. 
This state has been reached w the ingoing air 


* lines Department. Seventeenth Annual ré of the Safety in 
Mines Heseerch Board, meluding a dealt with 
the Health Ad Oormmittes, 1 ee 1v 4-128 +10 plates. 
(London: ILM. Office.) u. 
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has been at temperatures as low as 150° F. The he 
ings have been within a foot or two of where the 
entered the pack. 

In one experiment the chamber was filled w- 
coal from the roof coal above the Barnsley Bed l. 
than 3 in. in size, of which one third*was ground 
pass through a }-in. sieve. After ten weeks a heat 
occurred. The temperature of the air was raised 
stages from 160° F. to 212° F. and the rate of fie 
varied between 0'5 and 10 cubico feet per minu 
A ae developed when the rate of flow ~v 


5 ou. minute. 
E T E, was carried out but withi 


ko E E E Va A ee 
When the temperature of the air was raised fr 
185° F. to 200° F., the carbon monoxide content 
the return increased in six days from 0-002 per o 
to more than 0-024 per cent. 

Noises. Another interesting investigation is t 
concerned with the reduction of noise. It has b 
found that the proper maintenance of mechan! 
details and attention to the air exhaust is necess 
to obtain substantial noise abatement. A Biler 
has been. igned for use with pneumatic pie 
which adds 1} Ib. to the weight of the pick, equivale 
to an increase in weight of 7 per cent. Good res» 
have also been obtained by piping the exhaust 
from the road rippers on the surface, and whilst w 
idea cannot be applied to portable machines unc 

ground, it might with advantage be used in connex 
with stationary engines. The metallic rmg can 
reduced appreciably by drilling a }-in. diameter b 
at a distance of about 12 inches from the shank 
the pick steel and filling it with molten lead plug» 
with a steel cap. 

i ts are carried out on soi 
absorption in connexion with the silencing of elec» 
motors. 

Health Researches. Experimenta are in progi 
at the Physiological Laboratory, St. Bartho 
Hospital, on dust inhalation and rela 
problems. Cages of guinea pigs have b 
placed at selected positions at collieries work 
anthracite, and a large number of lungs have b» 
examined. It has been noticed that the lungs 
animals from the screens contain more dust tb 
those of animals kept und und. Much work » 
been done on dust suppression, and with the aid 
wetting agents it has been possible to design pl 
using : (a) a compressed air mist ; (b) a mechanice 
formed’ mist; (c) turbulent passage through wat 
and (d) filtration by means of s compressed me 
wool mattress. Under ical conditions consic 
able improvement has effected by the use 
theee appliances at loading points underground & 
in connexion with screening on the surface. 

With regard to poisonous gasos it has b 
shown that a high degree of protection agai 
carbon monoxide can be obtained with 
commercial canister. When tested against a l 
cent mixture of carbon monoxide in air satura 
with water vapour at 17° O. and flowing at a rate 
82 litres per minute, each canister had e total lealo 
of carbon monoxide of 960 c.c. in four hours, wh 
is the limit set in the official testa of the Uni 
States Bureau of Mines. J. CRO8SSLAND 
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ARCHAEOLOGY IN PERU: RECENT PROGRESS” 


“HE sequence of cultures in Peru was first 
. established on a scientific basis by the excava- 
ans of Max Uhle at Pachacamac and Moche; and 
us was in the main confirmed by A. L. Kroeber’s 
dd expeditiqns of 1925-26 and his classification of 


© Uble collections in American museums; but the` 


tecedents of the earliest and finest cultures, such 
the Early Chimu and the Early Nasca, are still 
known. Dr. J. Tello’s intensive fleld researches 
ve led him to the conclusion that the Coast cul- 
res were to some extent derived from the Highlands, 
sagreeing in this and in other respecta with the 
ale-Kroeber scheme. He regards the ‘Archaic 
adean’ as the o extending throughout the 
ighlanda. Dr. H. U. Doering bas recently found 
Pacatnamu superimposed burials, of which he 
zards the oldest as having ‘Early Chimnu’ affinities. 
In the Highlands, the Tiahuanaco cultures are 
aerally recognized as being considerably pre-Inca. 
19 oyclopean buildings of the Cuxco region have 
some to belong to a pre-Ince 


y blended, now makes it difficult to 
stain this view. H. Bingham’s in tions at 
achu Picchu provide good evidence of this blending 


stylea ; but the pottery is typically Inca. In ‘1938 
2 Peruvian Government established an Archpo- 


ee tee Panic p e oa dee ee 1 


logical Institute at Cuzco in celebration of the fourth 
centenary of the foundation of Spanish Cuzco, and 
Iaugurated an extensive of clearing, re- 
storing and excavating on the sites of the Curoo region. 

Hitherto unknown buildings have been revealed 
above the citadel of Sacsahuaman, and much pottery 
and other artefacts have been excavated. All the 
architecture is purely Inca; but the Incas used 
different styles for different purposes, often com- 
bining two or more styles in the one building. The 
pottery is almost without exception of Inca ; 

The use of radiophotography in the laboratory of 
the British Museum recently by Dr. H. J. Plander- 
leith and Mr. A. Digby has afforded interesting 
resulta regarding the technique of handle and spout 
attachment, which may prove of value in classi- 
floation, dating, and tracing influences from one 
region to another. 

Air p phy has been used in recent years and 
led to the discovery and plotting of the ‘great walls’ 
of Peru the Sante River in 1982. 

Dr. V l? has appealed recently for inter- 
national co-operation in Peruvian eee 
excavation, for which local resources are 
oe is to be bored that British Heli arcbmologists wil 
give gome attention to the Peruvian area in the 
future, and that the study of American antiquities 
may be en and placed on a sounder basis 
by the establishment of special departments for the 
subject in some of our universities and museums. 


MARINE DEPOSITS OF THE ARABIAN SEA* 


NVESTIGATING the many samples from 181 
stations the author determines the distribution 
the mam types of marine deposite in the Arabian 
a. The new data confirm the essential facts given 
Sir John Murray’s latest chart. The transitional 
Nobigerina ooze -red clay, however, is indicated 
parately on the new chart, as this mixed deposit is 
equently difficult to assign to one or other of the 
«amponent . In several cases the distribution 
' the pelagic depositas is correlated with water 
ovement, as in the Zanzibar Ares. The 
«ze in certain areas is shown to be correlated with 
se hydrographic conditions which cause a lack of 
<ygen and increased salinity resulting in a high 
vath-rate in these molluscs. Special attention is 
ven to the biological remains in all the samples as 
‘evious authors have worked mainly from the 
ineralogical and chemical point of view. The remains 
' organisms in the deposits have been out 
id the percentage remains of each of ocormmon 
yla determined. The total percentage of remains 
. the deposita is correlated with the depth, 
gh in shallow water, low in 500-600 metres, 
wen rising again in about 1,000 metres. This rae 
the deep water is mainly due to the accumulation 


* John Murray Expedtifon, 1083-34. Salentifice Reports, VoL 8, 
«3: The Martine Depostts of the Arabian Sea; an In 

© ther Dotribution and Biology. By Dr. N. G. Baabhings. Pp. 
-158-48 pilates. (London: British Museum (Natural History), 
80.) 18s, 


of Globigerina and other Foraminifera. Foraminifera 
are much the commonest constituenta of these 
deposits, Globigerina being the chief genus which 
with other Foraminfera forms enormous areas of 
deep sea oozes. It is found that the and brown 
muds have the largest foraminiferal fauna, and more 
Ghai twics as aay epociea oceans in the gross ad 
deposits than in any other. In two instances only did 
any one species occur in great numbers—Rhabdam- 
mina abyssorum from a deposit of mud in the Gulf 
of Aden where the residue after washing consisted 
almost entirely of these shells, and Dendrophrya 
ramosa from a station in the Zanxiber area occurred 


animal habitats in the 
found that green muds and the muds and sands from 
the lagoons are rich in life whilst grey muds and 
clays and light brown or yellow sands are almost 
without life. Certain groups are shown to live mainly 
or exclusively on the coarser deposita. 

It is unfortunate that the coloured key to the 

chart of the Zanzibar area is very mixed 

up, the area of Globigerina ooze out to the 
deep water and coloured pink being labelled Ptero 
ooze, whilst the coral muds and sands are labe 
Globigerina ooze and the Pteropod ooze ıs labelled 
Coral muds and sands. 
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SCIENCE NEWS A CENTURY AGO 
William Murdock (1754-1839) 


On November 15, 1888, William Murdock, the 
colleague of Boulton and Watt, died at his house, 
Syoamore Hilk Handsworth, at the age of eighty-five. 
He was buried in Handsworth Church, and his bust 
by Chantrey was placed there side by side with the 
memorials to Watt and Boulton. Murdock was born 
at Lugar, Ayrshirs, on August 21, 1754, and after 
being trained as a millwright by hia father, m 1777, 
at the age of twenty-three, entered the famous Soho 
works, Birmingham. In 1779 he was sent to Cornwall 
as an erector of p engines, and he remained 
there until 1798. Much of the success of, the firm 
in the county was due to him. He was a man of 
fine physique, cool-headed, frugal, Ingenious and 
resourceful. In those days only the principal parta 
of the were made at Soho and much remained 
to be done at the mine. Boulton spoke of Murdock 
as the finest erector he ever saw. In Cornwall, too, 
at Redruth, Murdock made his historio little model 
steam vehicle, and carried out his pioneermg work 
on gas lighting. The latter formed the subject of a 
contribution by him to the Royal Society in 1808, 
for which he was awarded the Rumford Medal, 

Returning to Soho in 1798, on the dissolution of the 
partnership of Boulton and Wait and the assumption 
of office by the sons of the founders two years later, 
Murdock became the presiding mechanical genius at 
the works, ee ee eee 
notable contributions to mechanical 
The manufacture of gas-li lighting pl 
in earnest and Soho Epica 
cradle of the gas industry. Aube te E acer 
the application of compressed air to machinery, con- 
structing air motors and pneumatic lifte. His in- 
ventions included the sun and planet motion, cast- 
iron cement, a rotary engine, an improved boring 
machine, and the long D slide valve. 


The United States Coast Survey 


Ix its column of Weekly Gossip, the Athen@um 
of November 16, 1839, said: ‘“We are glad to learn 
that at length some progress has been made in the 
survey of the coast of the United States of America— 
a subject of great interest to all maritime nations. 
So far back as 1807, a law was passed on the recom- 
mendation of Jefferson, authorizing the President to 
cause a survey of the coast of the United States . pa 
owing, however, to the external relations of the 
country at that period, the survey was, for a time, 


deferred . -In 1832, however, it was recommenced 
with increased . From the repart of the 
Superintendent, appears ‘that the work is oom- 


pleted throughout that part of the coast and adjacent 
waters lying between the eastern of Long 
Taland Sound, to the neighbourhood of Long Branch, 
New Jersey; and the necessary triangulations to 
pursue the survey have extended southerly to Cape 
May and northerly to Mount Carmel in Connecticut.” 
Ferdinand Rudolph Hassler, to whom the project 
was largely due, was born at Aarau, in Switzer- 
land, in 1770 and, beving made his mark as a 
mathematician, was engaged on a trigonometrical 
survey of his native country. Removing to America, 
in 1807 he was made professor of mathematica at 
West Point, and in the same year he submitted plans 
for a survey of the American coast. Hoe died 
while directing the survey on November 20, 1848. 
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No. 3655 


MAN-POWER AND THE NEEDS OF YOUTH 


‘EW features of the opening weeks of the War 
have received. more widespread approbation 
an the desire manifested in our general policy 
conserve human life so far as possible. If loss 
wife is inevitable in warfare, strategy and tactics 
ve been designed to secure objectives with the 
«imum of logs, and to avoid the appalling wast- 
> which so often characterized offensives in the 
wr of 1914-18. The announcements that the 
her age groups will not be among those first 


ded up for service with the armed forces and, 


«t the former militiamen are not to be drafted 
«mediately to active service units, the funda- 
ntal idea In evacuation schemes, and even the 
Mundancy or waste in certain branches of civil 
“ence against air attack which have been the 
oject of recent oriticisms, are all signs that 
sons of the last war are being taken to heart. 
is realized that the man-power of Great Britain 
a most precious national asset, and a serious 
ort is being made to conserve it. 
Weloome as such signs may be, we cannot 
rome that the lesson has been fully learned. 
«0-power is as precious on the home front as 
the field, and the uneasiness and criticism re- 
eding the Ministry of Supply which have found 
pression are indications that concern existe 
iether the wisest use is being made of the 
¢ion’s resources in labour and skill in the 
bilization of industry, to meet alike the demands 
the fighting services for munitions and of the 
Triad essential home needs of a nation at war. 
‘an more disquieting, however, is the postpone- 
mt of the raising of the school-leaving age to 
ean years, which was to have bean enforced 
m September 1 last. 


That an Act should have been passed repealing 
sections one to six of the Education Act 1936 
cannot be viewed without dismay. A trenchant 
passage in the paper by Mr. W. O. Lester Smith, 
director of education for Manchester, which was 
read before a meeting of Section L (Kducation) of 
the British Association at Dundee seems now 
almost like a prophetic warning : 

“One of the great social tragedies of our time is 

our blindness to the needs of boys and girls in the 
adolescent period when schooldays are over. The 
wanton blow struck at the day-continuation school 
clauses of the Fisher Act by the Geddes Axe was 
probably the unkindest cut our educational 
system has suffered; it has prevented local 
authorities from making a decent job of the youth 
problem.” 
Mr. Lester Smith goes on to point out that, of 
our three million young people between the ages 
of fourteen and eighteen years of age, one third 
only attend any kind of school, another third 
belong to some voluntary organization, while the 
remaining third—probably those who need it 
most—are completely out of touch with educational 
or wholesome social influences. Mr. Lester Smith’s 
argument is powerfully supported by Dr. A. E. 
Morgan’s recent report to King George’s Jubilee 
Trust on the needs of youth, where it is main- 
tained that the raising of the school-leaving age 
to fifteen years is not enough. We cannot afford 
to let even the boy or girl of sixteen slip out of 
our care and allow invaluable human oapital to 
run to waste. A system of part-time continued 
education carried on during the working day up 
to the age of eighteen years is essential. 

We are indeed far as a nation from realizing 
the difference it would have made if the Fisher 
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Act had been in force in the post-War years, or 
how far the shook given to our social life by the 
disaster of widespread unemployment might have 
been broken. The exasperating picture drawn by 
the Unemployment Board of youth going to seed 
after a flourishing beginning followed by lack of 
attention need never have been; the boys and 
girls whose lives were blighted by the effect of 
those drifting years might have found help and 
strength in the development of their minds. Nation 
and Government alike have been lacking in 
imaginative insight where youth is concerned. Bo 
far from recognizing the cruel wrong done by 
our neglect, the Government is now withdrawing 
the only big educational gain of this genera- 
tion, and there are even those whose first reaction 
to the need for economy in the financial sphere is 
to press for the further squandering of the most 
precious form of our human capital. The recent 
announcement of the President of the Board of 
Education that a special committee has been 
set up to deal with juvenile welfare is a weloome 
sign, however, that the Government is not entirely 
indifferent to the matter. 

It is recognized, of course, that under war con- 
ditions administrative arrangements necessary to 
make beneficial use of the extra year at school 
would be difficult and that the difficulties have 
been enhanced by evacuation. To base suspension 
of the raising of the school-leaving age on financial 
grounds, however, is reprehensible and dangerous, 
betraying an indifference to fundamental values 
that may well cause alarm among all who are con- 
cerned to see that our war-time effort is prosecuted 
as -effectively as possible. The contention that the 
élaborate machinery for exemptions would be 
unworkable in present circumstances is equally 
invalid. Recognition of the real value to the nation 
of raising the standard of education during the 
formative years would lead us rather to abandon 
all exemptions, as indeed most educational author- 
ities recommended originally. 

It is mdeed idle to expect real progress until 
the nation as a whole is awake to the value of 
youth as ita ultimate capital—the bedrock upon 
which alone, as Dr. Morgan remarks, we oan lay 
the foundations of real national fitness. Then 
indeed we might have the courage to repair this 
evil and not intensify it. To impose compulsory 
continuation education up to the age of eighteen 
might indeed put a strain on industry at a time 
when the war demands all ita energy. That, how- 
ever, is not the whole truth. Even more than the 
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nation needs munitions, it needs capable a 
intelligent human power. So far as the immedi: 
needs of the war are concerned, it might be t» 
economy to take all boys and girls out of indus 
for some hours every week for education. A 
loss in material output would be more tb 
balanced by the improvement in the men a 
women on whose spirit and capacity the nati 
must rely for victory. 

If we regard, as we must, the permanent nee 
of the nation, the argument is more power™ 
still. None can say how many of the difficult 
of the last twenty years are due to the destructi- 
of talent and virtue by the last war iteelf, to t 
loss of constructive minds, imaginatively alive 
the fundamental issues. But some of the dis 
culties are doubtless due to our persistent . 
difference to the nation’s larger needs, our failo 
to strengthen the moral and intellectual power 
the electorate to meet the demands made by wo» 
politics on their intelligence and imagination 

The discussion on education as a preparati 
for industry and on education in industry befc 
the British Association at Dundee afforded weloo1 
evidence that, at least in some quarters in industi 
the higher standard of education demanded in t 
leaders of industry, as well as in the rank and fi 
for the successful conduct of mdustry to-day 
now recognized. The wider recognition of t 
value of a sound general education is all to t 
good, and equally the dependence of progress up 
co-operation between industry and education 
authorities is gaming recognition. 

It is indeed from oo-operation in this way, t 
development of contacts between the education» 
and the industrialist,and the fuller understanding 
each other’s point of view, difficulties and probler 
that we may expect an informed opinion to emer 
powerful enough to resist short-sighted policies 
economies on the part of the Government. Alrea» 
many industrialists are alive not only to t 
importance of part-time continued education, b 
also to the importance of provision for the leiso 
needs of adolescents. It is for the industrialists 
join hands with the educational authorities in repr 
sentations against policies likely to undermi 
industrial efficiency and dissipate human capit 

Dr. A. P. M. Fleming’s fine presidential address 
Section L of the British Association, a portion of whi. 
is printed elsewhere in this issue (p. 852), strikes t 
right note in this orisis. Industry, he conten 
is not concerned with the education of ite person: 
in a narrow sense only. It recognizes increasing 
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nat education for those engaged in industry must 
3 characterized by broad sims and linked up-with 
ao outside world. It has proved ite willingness 
| co-operate with education and is increasingly 
irous of recruiting those well trained in fanda- 
ental principles rather than in any special branch 
` the selected science. It is turning its attention 
: the problem of finding suitable personnel trained 
: undertake the increasingly difficult problems of 
anagement. As this problem is solved, industry 
ill find itself provided with leaders imbued with 
xe realization that every industry is in fact a 


PSYCHOLOGY OF 


‘ar and Peace 

ays in Psychological Analysis. By Dr. William 
cown. Pp. xvi+ 93. (London: Adam and 
uarles Black, Ltd., 1989.) 5s. net. 


HIS book left its author’s hands a few months 
before the outbreak of war, and though he 
8 sanguine enough to say that the events at 
eanich in September 1938 “saved the world from 
«r at that time, and possibly for ever’, yet his 
“ok does not on that account lose any of ite real 
ue. Dr. Brown is a well-known psychologist of 
definitely marked type. He writes here as a 
ychologist on the subject of war and peace, and 
» would have done well if he had adhered 
«idly to the scientific point of view, and avoided 
en distant references to his political convictions. 
10 book would probably also have gained in 
eight and influence if greater care had been 
wtowéd upon olear and consecutive exposition. 
The book consists of six chapters, three of them 
dected from previous publications, together with 
number of letters contributed to The Timea. 
16 author’s claim that these parte in their sub- 
ot-matter belong together will not be disputed, 
ut it must be added that if they are to “fall 
turally into their place as stages in the argu- 
ent’, the reader must to a great extent make 
em do so. For the moet part, Dr. Brown makes 
mself quite intelligible to people who are not 
adents of abnormal psychology, but the reader 
ould be warned that, after many pages free 
m technicalities, he is suddenly informed that 
ze may cure or improve the hysterio, the peycho- 
arotio, but the psychotic still in the main 
apes ug” 
We have Baid 80 much because we believe that 
9 psychologist has an important message on the 
bject of war and peace, and because we are 


+ 
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national service, although it may be conducted 3y 
private enterprise; and as awake to the welfare of 
ita workers as they are to the technical efficiency of 
the enterprise. Such leaders will ever be vigilant 
against the betrayal or. waste of national resources, 
whether in materials or in men and women. Mean- 
while, it is imperative that the importance of youth 
as & national asset should be fally recognized, and 
that every effort should be made to prevent a 
repetition of the disastrous mistakes of the last 
war period in the treatment or even exploitation 
of youth. 


~ 


WAR AND PEACE 


anxious that he should be understood by the 
ordinary intelligent citizen. Dr. Brown holds that 
unless the world applies psychology to ite problems, 
as it has applied physics and chemistry, physiology 
and pathology, its pursuit of peace will continue 
to fail. His difficulty is that the man in the street 
thinks he knows all about psychology, as he 
thinks he knows all about economics—for has he 
not a mind of his own, and has he nof much to 
do with credit balances and deficits ? We cannot 
have a nation of experts, but we ought to have a 
far wider appreciation of the forces that make for 
war. Among the most fundamental of those 
forces are the tendencies to self-preservation, self- 
assertion or aggressiveness, acquisitiveness, and 
pugnacity. The activity of the group mind, with 
partial liberation of . repressed mental forces, 
especially under the influence of a leader, also 
stands out as an easential factor in leading to 
the outbreak of war. Such are the main posi- 
tions taken up and explained in i Brown’s 
book. 

If we interpret Dr. Brown aright, he would say 
that in spite of all that bas happened since this book 
appeared, his views remain unchanged. When the 
war ends, we must begin again to seek peace and 
ensue it, never yi ‘to a belief that war is 
inevitable. But, he holds, we shall never secure 
peace by orgies of pacifist sentiment. The more 
hopeful way is that of understanding human 
nature, especially those sinister forcea which turk 
in the unconscious of the best of us. ‘The tiger 
is there, and the wolf, and the jackal, and the 
snake, and we must not forget the donkey.” 

We conclude by expressing the hope that 
psychologists of different schools will do much 
more than has yet been done to throw light on 
the dark problems of war. Meantime, Dr. Brown 
has courageously led the way. 
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THE PLANNING OF LONDON 


The Government and Misgovernment of London 
By Dr. William A. Robson. Pp. 484. (London: 
George Allen and Unwin, Ltd., 1039.) 15s. net. 


A” soon as the international situation permits, 
there can be little question that much more 
time and thought than hitherto will have to be 
concentrated on urgent problems in home affairs, 
among which the government of London stands 
pre-eminent ; and even if international affairs are 
still pre-eminent, that indeed may be cited as a 
principal reason why this matter should receive 
immediate and intelligent consideration, with a 
view to immediate and intelligent action, for it can 
easily be shown to be a primary factor in national 
defence. Dr. Robeson emphasises this aspect with 
convincing force, and also very appropriately at 
the beginning of his book insista that the proper 
government of London is a question of supreme 
national and not only metropolitan importance. 


“A dim realisation is dawning on the public that 
the size, growth and development of London have 
nation-wide effects which are felt ultimately in the 
remote quarters of Great Britam; and many 
people have recently become aware of the sinister 

ignificance of the immense concentration 
of population, wealth, and power in London; but 
so far there is little or no understanding of the 
connection between these matters and the general 
administration and planning of London govern- 
ment”. 


Again, in the last chapter, at page 459, he 
urges the essential need for clear recognition of 
the fact that London’s government is a national 
question calimg for national leadership and 
direction ; pointing out that nothmg would be 
more fatal than a complacent delegation of this 
vital and fundamental problem to the local 
authorities to settle among themselves. — 

Dr. Robson has to deplore that for half a century 
or more no Government has exhibited qualities of 
leadership, imagination, or determination in regard 
to this much-needed re-organization. In fact a 
striking, not to say an amazing, feature of the 
history of the metzopolis during the past hundred 
years is the vast number of commissions and com- 
mittees of all kinds that have studied, with great 
trouble and expense, some aspects or other of 
London municipal organization—or lack of it— 
and made excellent and desperately urgent recom- 
mendations on overwhelming evidence; but 
nothing whatever has been done! These pages 
are a record of innumerable lost opportunities, of 


feeble drifting, of supine indifference, and of a la 
of courage and imaginative foresight that 
absolutely appalling. Doubtless the opposition 
vested interesta, municipal or otherwise, has som 
times been exceptionally powerful and w 
organized ; and the share of the City Corporati- 
in this respect is not too creditable. But the tr 
issues and their importance have been clear 
realized by acute observers from the time of t 
first emergence of the problem, long before 
reached its present huge and almost unmanageal 
shape. Among others it was thoroughly grasp 
by the Royal Commission on Municipal Corpor 
tions (second report in-l837), and by the Select Com 
mittee of 1888. In 1852 Mr. Toulmin Smith sa 
that “the present condition of this huge metropo 
exhibita the most extraordinary anomaly in Em 
land. Abounding in wealth and in inteligen 
by far the greater part of it is yet absolute 
without any municipal government whateve 
(page 56). 

Of books on London, besides innumerable BI 
Books, there is no end; and several of the mc 
important are given in the footnotes. Of planni 
and reform talk there has been Hkewise a swell 
flood, and yet, as Mr. Pick, of the London Ps 
senger Transport Board has pointed out (quot 
on page 415): ““Town-planning does not reall 
exist at all in London at present. What goes } 
the name is almost idle and useless so far, and b 
not yet arrived at a conception of the congeries 
towns that make up a metropolis.” Elsewhere | 
like many others who have serioualy studied t 
matter, fully acknowledges the need for unifi 
control of an aggregation of people in a sin 
social, economic, geographical unit. “‘Aggree 
tion”, whilst apt enough for the present hete 
geneous dismembered masa of London humanit 
is not perhaps the best term for that migh 
co-ordinated community which, despite politic 
and local differences which may persist, will y 
breathe aa one vast organism, aflame with ci 
ardour, and united in one common bond of mux 
cipal loyalty. That dream of the future shoo 
not be long delayed in ite realization ; and it m 
be said at once that it does not mean that 
local differences and governments will be who 
sunk and immersed in one dominating form 
control. : 

Dr. Robson’s main idea, in fact, is the establit 
ment of a Greater London Council, which shot 
be the one supreme authority in an administrati 
area, very much greater than that of the prese 
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C.C., and with far wider powers. It would take 
le charge of certain important fonctions where 
ified control is most essential, and would exercise 
ly supervisory powers over the local authorities 
matters which should preferably be left mainly 
der their control. There would also be a third 
kegory of activities which could be left wholly 
local control. The number of suthortties, how- 
er, would Be much leas than the present bewil- 
ringly numerous collection, and their respective 
2a8 would be correspondingly larger. Certain 
hoc bodies like the London Passenger Transport 
yard would doubtless haye to remain, provided 
me means were established for the better oo- 
dination of their functions with the general 
utrol; but the county councils on London’s 
aders would probably have to relinquish or 
dicate ‘their powers which, under the new 
rangement, would be unnecessary and merely 
structive. 
The book is a very fine piece of work, the result 
Herculean labours and research of existing 
„terial, with much original and constructive 
estion of its own. It exhibits in a marked 
gree literary qualities of a high order, and the 
on analytical powers of a trained legal mind, 
ther with a sustained interest almost unique 
studies of this kind. Interest, indeed, is intensi- 
i both by the very special and unprecedented 
ture of the subject-matter and by the method 
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of treatment. There may be differences of 
opinion in matters of detail, but as to the main 
recommendations of the author there can surely be 
little question or quibble among intelligent people. 

The difficulties in the way of reform are doubt- 
leas formidable, but that is no ground for shirking 
or further postponing the issue, which presses 
dlamorously and insistently for early action. 
The historical background as well as the sharply 
critical treatment of the present muddle and oon- 
fusion show olearly enough that action of some 
kind is long overdue. 

Among the many valuable features over which 
one would wish to linger there is only one of which 
exigencies of space will allow mention: Dr. 
Robson ‘continually emphasizes the paramount 
need for awakening the interest of the individual 
elector; but not content to leave it there, he 
suggests several ways in which this urgent need may 
bs supplied (pages 67, 171-73, 279, 314, 324-25, 
330, 351), or indicates reasons why it is lacking. 
To the suggestions already made perhaps one may 
be allowed to add another, namely, that a smaller 
and cheaper version of Dr. Robson’s work would 
perhaps more effectively reach the teeming millions 
of London who are most nearly concerned, as well 
as the general public throughout Great Britain, 
who also must give some thought to this vital 
matter of the government of London. 

W. G. L. C. 


INTRODUCING BIOLOGICAL PRINCIPLES 


umals without Backbones : 

. Introduction to the Invertebrates. By 
iph Buchsbaum. Pp. x+ 371+ 128 plates. 
aicago: University of Chicago Press ; London: 
mbridge University Press, 1938.) 25s. net. ~ 


{EEN one reads that an attempt is being 
made 


to present a zoology text-book in- 


mple, non-technical language’’, one’s first re- 
ion is invariably that of suspicion. In the 
jority -of cases the authors of elementary 
logy text-books fall between two stools. In 
) desire to preserve an easy and popular approach 
book often takes on a bias towards natural 
tory, and although serving to describe the 
bits and characteristics of many animals, is 
erally lacking in morphological detail and in 
retical principles. On the other hand, in 
der to present the academic point of view, a 
2k not infrequently becomes a mere oom- 
idijum of technical terminology and minute 
ail in which fundamental issues are obscured. 


Fortunately (for our introductions to invertebrate 
zoology are very limited) this book belongs to 
neither of the above classes. Each group of 
animals is treated in such a way that it illustrates 
some general principle of biology or some level in 
the evolution of animals from simple to complex 
forms. In this account of the lower group of 
animals, Dr. .Ralph Buchsbaum oombines an 
extensive practical knowledge of the subject with 
that rare propensity for making the ‘wood’ 
apparent without neglecting the individual ‘trees’. 
The sequence of the book is based on the course 
given to students at the intermediate grade in 
the University of Chicago, and the author has 
been fortunate in having the active collabora- 
tion of the staff of the Zoology Department 
there. 

` A particularly interesting feature of the book is 
the liberal supply of drawings. These, together 
with the numerous photographs, immediately 
command and later compel attention. The photo- 
graphs, which are intended as a sort of laboratory 
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exhibit and vicarious field experience, are ex- 
tremely profuse—there are ninety-eight insect 
photographs alone—and represent a new approach 
in the production of biological text-books. The 
drawings are original, are mostly diagrammatic 
and have been prepared as an adjunot to the 
author’s attempt to expound biological principles 
rather than to confuse the student with meticulous 
attention to detail; they are generally designed 
to convey ideas about ‘structure, function, or 
habit. Much of the attractiveness of the book is 


due to these unusual diagrams, many of which are . 


‘three-dimensional’; a tribute by the author to 
his sister, Miss Elizabeth Buchsbaum, for her 
“akilfol and artistic execution of the drawings” is 
richly merited. 

The text contributes to that clarity of outlook 
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which is revealed by the diagrams and photograr 
emphasis being constantly placed upon - 
principle involved rather than upon the de 
connected with it. Oocasionally, with a revuls 
for the use of extraneous terminology, the sut» 
carries his simplification too far; this is seen 
his disinclination to use zoological nomenclat 
as complementary to the local name. Sinoe 
book is American, some of these local nar 
would be quite unfamiliar to British studer 
There are some inaccuracies, but these are re 
and one can readily believe that this book x 
soon find its way to many bookshelves. That 
is already appreciated is borne out by the fr- 
that a second impression was printed just t 
months after the issue of the first. 

T. H. HAWKINS 


MANUFACTURE OF CALCIUM SUPERPHOSPHATE 


Calcium Superphosphate and Compound Fer- 
i 
Their Chemistry and Manufacture. By P. Parrish 
and <A. Ogilvie. Pp. xiv+ 3822. (London: 
Hutchinson’s Scientific and Technical Publica- 
tions, 1939.) 35s. net. 


ve telecon TA T is one of those chemicals 
that are almost indispensable to civilized 
man and never put by him to base uses. It 
commands our interest for several reasons. Ite 
value for increasing world supplies of food and 
fibres has been proved on all five continents, and 
the annual consumption of it now exceeds sixteen 
million tons. It was the first so-called ‘artificial’ 
fertilizer to be manufactured on a large scale, by 
J. B. Lawes in Great Britain, where also ita use 
as a simple fertilizer and as & base for ‘compound’ 
manures was first developed. 

Some thirteen years ago the present authors 
wrote a book on superphosphate ‘to which they 
gave the too general title of “Artificial Fertilisers : 
Their Chemistry, Manufacture, and Application”, 
and the present work is a revised and extended 
version of it with a more accurate title, though 
even this is somewhat invalidated by the added 
chapter on basic slag. The subject as treated will 
appeal to the technician, and especially to that 
notable example of technioal ‘hybrid vigour’, the 
chemical engineer ; the language, too, is technical, 
and the authors themselves would not claim to 
have produced a rigidly scientific or ‘a literary 
treatise. 

The bulk of the book relates to the manufacture 
of superphosphate, to the plant used and the 


operations involved in grinding and crushing + 


phosphatic raw material, ita treatment w 


sulphuric acid in various types of ‘den’, ` 
drying, storing, handlmg and bagging of - 
product. Conveying machinery is well desarib- 
and interesting data are given concerning ' 
manufacture of sulphuric acid from spent ox 
and the preparation of ‘compounds’ by mixi _ 
Apart from the omission of several kinds of fi 
grinding plant used in Britain or abroad, 
mechanical part of the subject is well done; : 
numerous photographs and linedi 
particularly good, whilst the sensible treatm: 
of financial outlay and working costs is also 
be commended. 

If the authors had confined themselves to 
above matters, and had expreased themselves 
better style, there would be nothing but pre 
for the book. It is no doubt owing to the H 
of a clear and succinct style that they se 
to tread on thin ioe when they assert that “‘me 
phosphoric acid is ẹ product of overheatin 
that “pyrophosphoric acid only ocoura in 8 
stances which have been subjected to hest”, £ 


that “the calcium salts of orthophosphoric a 


are found m all phosphatio fertilizers. . . 

The same reason can scarcely be advanced for 1 
surprising statement that water combines w 
monocalcium phosphate to form hydrated crys® 
of calcium sulphate. Recent X-ray analysis > 
shown that only a small proportion of - 
calcium sulphate which is present in su} 
phosphate is in the hydrated form, so that 

planations based upon the old view are p 
outmoded. 
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References to ‘‘concentrated fertilizers” are apt 

confuse the reader unlees he understands the 
ference between those based upon ammonium 
osphate, like the German ‘Nitrophoskas’ and 
-e English ‘Concentrated Complete Fertilizers’ 
.C.¥.’s) that were first marketed in 1926 and 
-30 respectively, and the projected new con- 
atrated fertilizers that are based upon super- 
‘osphate. The authors’ sweeping statement that 
a the early trials the concentrated fertilisers 
sre found less efficient than the compound 
anures, and their use began to decline after a 
w years’ needs correction. Apart from a fow 
lated failures, mainly with the American 
mmophos’ and with ‘Nitrophoska’ in the United 
ates about ten years ago, the early trials, con- 
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ducted on strictly scientific lines, were very 
successful. Sales of Nitrophoska increased spec- 
tacularly until the world depression in 1931, when 
they fell, but have gone ahead since, whilst sales 
of ©.C.F.’s have increased oontinuously and 
markedly from the start. 

Few of those who know the requirements of 
British crops and soils will dispute the authors’ 
opinion that there is still scope for the greater 
use of fertilizers, but the suggestion that the 
fertilizer industry, and in particular the super- 
phosphate industry, should be better represented 
in Parliament opens up, by implication, a viste of 
trade representation and commercial flag-waving 
in that august assembly which would be entirely 
foreign to its honoured traditions. 


THE STEAM ENGINE AND ITS DEVELOPMENT 


Short History of the Steam Engine 
z H. W. Dickinson. Pp. xvi + 255 +11 plates. 
ambridge: At the University Preas, 1939.)15e. net. 


“HIS is the most important work on the history 
of steam engines published since 1908, when 
. C. Matechosa’s “Die Entwicklung der Dampf- 
wschine’” appeared under the auspices of the 
rein Deutscher Ingenieure. But whereas Dr. 
«tschoesa’s work ran to two volumes each of 
re than 700 pages, and dealt with all types of 
zines, including locomotives and marine engines, 
. Dickingon’s book is on a@ much smaller soale, 
d is devoted entirely to stationary engines. 
As is well known, Dr. Dickinson spent some 
rty years as a keeper at the Science Museum, 
ndon, and the catalogue of stationary engines, 
itaining information about more than five 
ndred exhibits, was prepared by him. But he 
no dry-as-dust compiler and is as interested in 
> lives of inventors and in industrial progress as 
is in the machines themselves. In this volume 
has therefore been able to incorporate the 
malts of the researches of such as Mr. Rhys 
coking into the early history of heat engines, the 
ults of his own inquiries into the lives of 
“alton, Watt, Trevithick and others, and a 
eral review of boilers, engines and turbines 
-œ the steam engine began to revolutionize 
lustry in all its ramifications. 
There are fourteen chapters in the book, of 
«ich five deal with the work done in the geven- 
mth and eighteenth centuries, four with the 
ress of boilers and the reciprocating steam 
gines during the nineteenth century, and four 
th modern boilers and steam turbines. There 


is alao a chapter on the philosophy of the steam 
engine. In addition, there is a reproduction of a 
synopsis of eventa in the history of the steam 
engine exhibited at the Science Museum, and & 
good index. 

Though in a brief notice it is not possible to 


-touch upon the many interesting developments in 


steam machinery set out in the book, many readers, 
we think, will find entertainment in the excellent 
account given by Dr. Dickinson of the Newcomen 
engine, which proved of such outstanding value 
and importance. Belidor, the celebrated French 
engineer and architect, said in 1739 of this engine 
that it was the most marvellous of all engines: 
“Heat is its principle of movement ; in ita various 
pipes it creates a circulation like that of blood in 
the veins, having valves which open and shut 
opportunely ; it feeds itself; it discharges itself 
at regulated times and draws from ita own work 
all that it needs to subsist”. No leas marvellous 
are the boilers and turbines found in the power 
houses of to-day, and the end is not yet. 

To all the developments of the last 200 years 
a whole host of ingenious men have contributed, 
and in his well-balanced, impartial and authorite- 
tive review, Dr. Dickinson has endeavoured to 
do justice to all those who made contributions of 
outstanding merit. The portraits given in the 
book are those of Papin, Smeaton, Watt, Evans, 
Trevithiak, de Laval, Rateau, Parsons, Curtis and 
Ljungström. These were the pioneers of the 
reciprocating engine and of the turbine; but 
between these groupe of pioneers were scores of 
noteble inventors to whose labours attention is 
directed in the text. Altogether this history 
should prove a most useful book. 
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ONE HUNDRED YEARS OF MICROSCOPY 


THE Rovyvat MICROSCOPICAL: SOCIETY 
By Pror. R TANNER HEWLETT 


J Microscopical Society of London, now the 
Royal Microscopical Society, was founded 

in 1839, and it was proposed to celebrate its 
centenary this October with a special meeting. 
This function has been postponed for the present, 
but papers on the progress of microscopy during 
the last hundred years, contributed to celebrate 
the occasion, will be published in ensuing numbers 
of the Society's Journal. 7 

In the earlier part of last century, microscopy 
was beginning to attract considerable attention, 
and not only among men of science, for public 
exhibitions with the microscope were given in 
London about 1833. ‘This development owed 
much to improved instrumenta and to improve- 
ments in-the lenses about this time. The first 
English achromatio lenses for the microscope were 
made by Tulley, an instrument maker of Islington, 
in 1825, at the instigation of a Dr. Gurney. Then 
in 1830, J. Jackson Lister, father of Lord Lister, 
devised improved formule for “working [achro- 
matic] object glasses of short foci and large aper- 
ture. with a view to increase the power and ease 
of manufacture’, and his paper did much to 
stimulate the production of better microscopes and. 
their more extended use. ~ 

In 1839, several votaries of this new science of 
microscopy lived in Wellclose Square, near Tower 
Hill, including J. 8. Bowerbank, authority on 
sponges, N. B. Ward, of “‘Wardian glase-case”’ 
fame, Edward Newman, the entomologist, and 
the brothers Edwin and John Quekett, whose 
name is perpetuated in the Quekett Microscopical 
Club. These and several others met at Edwin 
Quekett’s house on September 3, 1839, and on a 
proposal by Bowerbank decided to form society 
for “the promotion of microscopical investigation, 
and for the introduction and the improvement of 
the microscope as a scientiflo instrument’’—aims 
which it has always been the endeavour of the 
Society and ita fellows to fulfil, In December of 
that year, the Society came into being, with 
Richard Owen as ita first president, Ward as 
treasurer and Dr. Arthur Farre as secretary. 
J. J. Lister was one of the original members, and 
Michael Faraday joined in 1841 and remained a 
member until his death. ‘The Society was in- 
corporated by Royal Charter in 1868, during the 
presidency of James Glaisher, and the reigning 
Sovereign has since been its patron. 


Owen delivered his presidential address 
February 1841, on “The Structure of Fossil Tee 
from the Old Red Sandstone indicative of a ne 
Genus of Fishes (Dendrodus)”. Of the roll 
eminent men who followed Owen as presidente 
the Society may be mentioned John Lindley t 
botanist, Thomas Bell and George Busk, zoologist 
W. B. Carpenter, John Quekett the histologi: 
W. Kitchen Parker, H. C. Sorby the spectrosoopi: 
Lionel Beale, W. H. Dallinger, E. M. Nelson, O. 
Hudson, Lord Avebury, Sir Ray Lankester a» 
Sir J. Arthur Thomson. 

During the first forty years of ite existence, t 
proceedings of the Society were published succes 
ively in certain journals, but since 1878 the Socie 
has issued its own Journal, which in addition 
its proceedings, contains abstracts of the work 
literature on microscopy. The Society maintai 
an extensive library and a cabinet of more th 
20,000 representative microscopical specimer 
including many ‘type’ specimens of diatoms a» 
other forms of minute life. It also possesses 
unique collection of historical instruments. 

The following brief survey of communicatio 
appearing in the Society’s Journal will serve 
give some idea of the contributions made WM 
fellows to microscopy, though representing but 
fraction of the matter contained therein. Referen- 
to articles by living fellows, which have appear 
during the last few years, is also omitted, wi 
one or two exceptions. 

Dealing first with the microscope and ite acce 
gories, an outstanding achievement was t 
formulation in 1858, with subsequent revisior 
of a standard screw-thread for objectives, nc 
universally adopted by makers all over the worl 
As a result, an objective by any maker will fit t! 
nose-piece of any microscope. The Society h 
likewise drafted specifications for the sizes of ey 
pieces and sub-stage fittings which have ber 
generally adopted. 

In 1854, F. H. Wenham contributed a paper < 
‘The Application of Binocular Vision to tħ 
Microscope”, and described his binocular mior 
scope, and J. W. Stephenson described his “‘ere< 
ing” binocular microscope in 1870. T. Maltwox 
in 1858 designed his “finder” for registering th 
position of objects mounted on a slide, and tl 
deacription of the construction of an iris diaphrag 
was given by J. H. Brown in 1867. A malachit 
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reen oell for monochromatic illumination was 
esoribed by J. W. Gifford in 1894, and the glass- 
xd illuminator by J. W. Gordon in 1907, and 
eith Lucas in 1904 designed a stand in which 
sometric slides replaced the usual planed 
nes. 

Numbers of papers are to be found on miaro- 
sopical optics, to which E. M. Nelson made 
otable contributions, and about 1879 the question 
f lens-aperture and of microscopical resolution 
pcupied much attention, and numerous papers 
sre devoted to these subjecta. In that year, 
bbe defined “numerical aperture” as we now 
derstand it, and stated that for immersion pur- 
sea cedar-wood oil had proved the most suitable 






















In 1865, Huggins and Browning first dealt with 
; application of the to microscopy, 
nd later H. C. Sorby contributed much to miero- 
SOLTOBOOPY , incidentally, in his presidential 
; es to the Society in 1870 surmising the 
pesible existence of “invisible germa”, thus 
nticipating by some thirty years any, positive 
nowledge on ultra-microscopic organiams. 
There are naturally many contributions on 
hoto-micrography, oommencing with a paper 
On the Application of Photography to the Repre- 
notation of Microscopic Objects’ by Joseph 
alves in 1858. 
As in the “brasa and glasa” department, aa we 
reverently call it, so a vast amount of material 
ag been contributed on the biological side. 
iatoms, presenting as they do problems in the 
terpretation of the microscopical image, and as 
ping a most interesting group, both fossil and 
ving, have always been a favourite subject of 
dy, and are dealt with in numerous papers by 
yallich, Greville, Kitton, Petit, Flégel and others. 
he Foraminifera have also been much studied ; 
arly papers on the group were contributed by 
. Rupert Jones, and more recently by H. B. 
ray and F. Chapman, together with the notable 
ppers by F. M. Millett on Malay forms, and by 
leron-Allen and Harland on the Selsey, North 
ornwall, North Sea and other species. Rotifers 
re likewise the subject of numerous papers by 
. T. Hudson, P. H. Gosse, V. Gunson Thorpe. 
es Murray, C. F. Rousselet and others. . T. H. 
[uxley contributed a study of the rotifer Lacunu- 
ia socialis in 18658. 
The Infusoria are dealt with by Saville Kent, 
. T. Hudson, Dallinger and Drysdale and Dallin- 
The latter, in 1880, determined the thermal 
eath-point of monads in natural surroundings 
b be for the mature forma about 140° F. Dallinger 
1 1887 also worked on the gradual acclimatization 
f certain monads to increasing temperatures, and 
ras oble finally to maintain them without harm 
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at a temperature of 155° F. E. M. Crookshank 
and H. G. Plimmer dealt with parasitio flagellated 
Protozoa. The mitea are the subject of a 
number of papers by A. D.-Michael, which deal 
with their structure and taxonomy and with new 
species, and Rupert Jones wrote on the Hnto- 
mostraca and Saville Kent on siliceous sponges. 

Parasitology is represented by several communi- 
cations, commencing in 1849 with one by George 
Busk on the guinea-worm parasite of man. He 
remarked that infection is derived from water and 
that the worm is always female in its attributes ; 
statements that stand to-day, for even now the 
male is almost unknown. 

On the botanical side, contributions on the 
Bacteria are relatively scanty, probably because 
microscopy is rather subsidiary to culture methods 
for their study. There are, however, papers by 
R. L. Maddox on bacteria in the sir and in rain- 
water and hail, and on lactic fermentas, by E. M. 
Crookshank on Actinomyoes and by Cheshire and 
Cheyne describing B. alves, supposed to cause foul 
brood of the honey bee. In 1884 Lionel Beale 
described the microscopical examination of twenty- 
five samples of Thames mud, taken between 
Gravesend and Chelsea, for tho presence of hao- 
teria, determining their relative numbers at the 
various localities, and he remarked that if only the 
vast quantities of water in the upper Thames in 
time of flood could be husbanded for times of 
scarcity, there would be ample water to flush 
London’s sewers and to keep the lower Thames 
from being fouled—surely a presage of the later 
work of the Metropolitan Water Board. 

Many new micro-fungi were described by G. 
Massee, and other papers on this group were oon- 
tributed by Miss Lorrain Smith and A. Chaston 
Chapman. Freshwater alge are dealt with in 
many papers by A. W. Bennett and W. and Q. 8. 
West, and the bog mosses by R. Braithwaite. 
There are also many papers on vegetable structure, 
pollens, cytology and chromosome structure, and 
W. Carruthers and D. H. Soott dealt with the 
microscopical anatomy of fossil planta. 

There are a goodly number of papers on animal 
histology, notably by John Quekett, Lionel Beale 
and ©. da Fano, and W. Kitchen Parker contri- 
buted several studies on the development of the 
skull in birds, ete. In 1849, R. Warington described 
a new medium for mounting organic substances 
as permanent microscopical objects; this was 
glycerin, and he outlined the method of sealing 
the mounts with various varnishes. R. J. Far- 
rants, president in 1861-62, devised the well-known 
Farrants’ mounting medium. 

There is no space to record many other important 
contributions, particularly thoss on the technical 
applications of microscopy to iron and steel, clays, 
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petroleum, fabrics and fibres, and others, and to 
medical acience. Many of the subjects referred to 
in this account are discussed more fully in the 
papers contributed in honour of the Society’s 
centenary, which, a8 mentioned, are to be published 
in the Soaiety’s Journal, 

In conclusion, we may expresa the belief that 
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the Royal Microscopical Society has throughov 
ita history seduloualy pursued studies associate 
with problems of microscopic structure an 
function, and has contributed in no small measur 
to the development of the microscope as & scientifi 
instrument, and to ita applications in science an 
industry. 
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EDUCATION FOR INDUSTRY” 
By Dr. A. P: M. Fieminc, CBE., 


METROPOLITAN~-VickERS ELECTRICAL Co., LTD. 


JF evolution of industry involves æ continual 
change in the character of the knowledge 
that must be applied by those engaged in it, if 
they are to achieve a continually ioreasing 
efficiency of production. How important this 
question of efficiency is to the whole community 
of an industrial nation may not always be 
appreciated. The material progress of civilization 
demands an increasing supply of manufactured 
products of all kinds. If they are manufactured 
at home, employment is increased and money is 
available for circulation. This affecta eventually 
all the community and not merely those workers 
directly engaged in industry. It is therefore of 
vital importanoe that the transformation we speak 
of as industry shall be conducted with the utmost 
efficiency, and to achieve this the personnel 
engaged in it must be most effectively trained ; 
whioh in ite broadest sense means most effectively 
educated. 

Industrial personnel can be divided into two 
main groups: manual and non-manual workers. 
The first requirement of the manual worker is 
practical handicraft akill, and of the non-manual 


worker specialized knowledge applicable to the 


function he performs m the particular branch of 


industry concerned. To satisfy these requirements 
well-organized schemes of theoretical and practical 
training must be made available to all thoss fitted 
to take full advantage of them. 


There are four main classes of entrania into 
industry, namely, those who enter at the school- 
leaving age from elementary, junior technical, 
central and secondary schools; those from 


secondary schools who have attained School 


Certificate or Higher School Certificate standard ; 
those who have had university training ; and those 
adults who enter at any age and from any educa- 


tional level. Of the first three classes, the university 


* From the presidential address to Seotion L (idueatlonal Sctenoe) 
of the Britush Amociation, delrvered at Dundee on iugosi 31. 


group contains the smallest proportion of misfit 
At the lowest entry level, economic need 
local conditions of employment may, and noua 
do, determine the choice of vocation. In additio» 
there is still considerable social prejudice in favor 
of the so-called ‘black-coated’ occupations. Tk 
importance of vocational guidance in the ear) 
years cannot be too highly streased, and althoug 
good work is being done in this direction muc 
more is needed ; it should in fact be accepted as 
responsibility by every competent teacher. Suc 
acceptance implies, of course, familiarity wit 
local conditions and opportunities. One usef 
adjunct might be the keeping, from school enti 
age onwards, of a record of the partioul: 
characteristics, aptitudes and preferences displaye 
by the pupil. Such a record would be of conside 
able value at the time when discrimination 
made between secondary, junior technical ar 
junior commercial schools. 

For those entering industry at the lowest sta, 
there is, at present, little conscious preparatic 
for industry from the educational pomt of vie 
other than that in the junior technical schools. T} 
practical industrial bias given in these schools, fi 
at least the final two years, is of definite advantag 
A much greater proportion of junior technio 
school pupils who enter industry advance rapid 
than is the case with their fellows not so educate 
Indeed the tendency is for many of them to } 
recruited to the ranks of foremen, junior manage» 
draughtamen and so on, with the result that t 
equally important fleld of artisanship is not ve 
well fed numerically from this source. Records 
one factory, compiled over a period of years, shc 
that whereas 64 per cent of the entrants fro 
elementary schools became artisans, lees thi: 
10 per coent of the entranta from junior technic 
schools did so, in the same period. 

The type of industrial training required for t 
manual worker who aspires to learn a trade 
acquire a craft consista of a long period of practic 
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perience with the tools, materials and processes 
his chosen trade or craft, and acoompanying 
saroom education which may be secured by 
aning study in a local part-time institution, by 
rt-time day training, or in a works’ school 
ring working hours. The character of these 
idies varies considerably, but it is becoming 
reasingly desirable that they should lead to 
ational Certificates, as a course of this type 
»vides sufficient basio technical knowledge. 
reover, it provides a good basis for further 
ady for the youth who is worthy of promotion. 
Wor those youths who do not aspire to technical 
«ployment and whose natural bent is of -a 
re practical character, the workshop courses 
yvide an admirable adjunct to their practical 
periènce. 
Those who enter industry at the School Certificate 
Higher School Certificate level have usually had 
» advantage of a preliminary science preparation, 
ich facilitates their acquisition of industrial 
0088 experience. Moreover, their higher general 
icational level makes it poasible for them to 
ain staff positions where their more maturely 
veloped powers of judgment and their social 
ributes are of advantage. 
Those who enter after university training have 
eady acquired a considerable amount of know- 
ige of the technological and fundamental 
nciples required in the particular branch of 
Rustry they select. A high degree of specialization 
this stage is extremely undesirable. It is of 
' greater value to be well versed in the funda- 
mtal principles of the selected and associated 
wjecta. Indeed the latest tendency in industry 
tor any specialized training that may be required 
be provided by the concern itself a year or two 
er entry. 
Much attention is now being devoted to the 
oblem of finding suitable personnel trained to 
dertake the increasingly difficult problems of 
anagement. This is a matter of vital importance 
ensuring continuity of progress in manufacturing 
moerns. It is easential that the selected men 
ould be given preliminary and widely applied 
sponsibility before making use of such aids as 
2 ancillary instruction now available in many 
ihnical institutions. 
Recruitment for research work in industry is 
other case where the selection of personnel 
1erently suited for such work must be the basic 
stor. Methods of training research workers are 
ginning to evolve, but so far no recognized plan 
established. In my own Jaboratories, general 
prenticeahip in the factory is followed by 
perience in several of the laboratories under the 
adance of experienced research workers, supple- 
mted by lectures on the work in their own and 


pe 
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associated fields by senior members of the depart- 
ment. In some cases such workers are sent back 
to a university or other research laboratory for 
further experience. 

There is a natural tendency to concentrate 
attention on those engaged in some form of 
handicraft skill or technical operations for which 
particular education and training are required. It 
must not be overlooked, however, that there are 
Vast numbers of young men and women engaged 
in clerical and other branches of employment in 
industry. For the most part, however, their 
education and training can be adequately satisfied 
by the existing facilities. 


The normal trend of industry and its corres- 
ponding educational requirements can to some 
extent be forecast, though contingencies arising 
from an abnormal international political situation 
may disturb this. 

New scientific knowledge with ite technical 
application is likely to continue to be a determining 
factor in industrial development. Continual 
improvement in efficiency of production tends to 
reduce the amount of labour required, and to that 
extent scoentuates the unemployment problem. 
On the other hand, out of scientifio discoveries new 
products, processes and materials arise, and theese, 
through the formation of new industries, contribute 
towards redressing the balance of employment. 


‘The film and the radio industries may be cited as 


examples of large-scale employment brought about 
by the technical application of scientific discovery. 
Such developments, however, emphasize the need 


‘for mobility and adaptability on the part of the 


personnel employed, because new industrial 
activities demand modifications to established 
handicraft technique as well as to’the planning and 
organization of production. 

It is apparent that the mechanization of 


processes, more particularly where repetitive work - 


is involved, will beoome more extensive, and this 
should ultimately result in the securing of the 
necessary volume of production in shorter working 
periods—especially if employment oould be more 
evenly distributed. Some of the time then available 
for additional leisure might be well employed in 
education of a cultural and social character and in 
physical training. By suitable planning it should 
be possible to reduce and eventually to eliminate 
the system of part-time evening study. The 
deficiencies of this system of technical education 
for those engaged m industry are well understood, 
but whether technical study is conducted in part- 
time day or part-time evening periods, the practice 
of compressing a large amount of highly mene 
knowledge into intensive courses should 
avoided. 


~ 
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While appreciating the present usefulness of 
courses such aa those leading to the Higher 
National Certificate, particularly to those young 
people who have no other means of acquiring the 
basis on which to proceed to technical employment, 
such courses should, in a planned educational 
system, be considered a8 expedients only. 
provide neither the time for original, critical, or 
constructive thought, nor the means of developing 
latent personal qualities by any form of social 
and corporate life; and above all it is important 
to encourage educational methods which develop 
ability to think independently rather than simply 
to add to a store of knowledge. That so many 
young people succeed by the existing methods is a 
tribute to the individual rather than to the system. 

Certain industrial activities, notably~ those 
associated with supplies such as water, gas and 
electricity, are easily recognizable as public 
services. As time goes on there will be a growing 
realization that every industry is m fact a national 
service, although it may be conducted, as at 
present, by private enterprise. Considered in this 
light, the importance of employing every means 
of increasing the efficiency of industry becomes 
apparent. The conventional system of education 
is subject to control by national and local educa- 
tional authorities; but there is no control over the 
equally important practical side of education for 
the industrial worker. No national means exist 
whereby a standard can be set for this phase of 
education, nor in fact are the resources for training 
in industry fully utilized. 

The laissez-faire methods whereby the quality 
and extent of practical education of industrial 
personnel depends on a relatively few progressive 
industrial concerns compare unfavourably with the 
planned and more efficient methods that are possible 
in authoritarian countries. Under present condi- 
tions this weakness can be remedied only by more 
complete voluntary co-operation within industry. 
Such co-operative effort would relieve the burden 
that now falls upon a few individual firms. An 
effective way of stimulating thia might be the 
remission of income tax on the money expended 
on such training. Control could be instituted by 
restricting the remission to courses approved by a 
suitably constituted authority. 

The establishment in industrial firms of separate 
‘nursery’ workshops in which the fundamentals 
of handicraft skill and machine operations are 
taught concurrently with the appropriate workshop 
instruction will beoome more widespread. A few 
schemes of this type are already in operation in 
private firms and in a nomber of Government 
establishments in Great Britain, while the method 
has been extensively developed in Germany and 
to a leager extent in other countries. 
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The result of introducing manual training at 
early age, such as existe in the educational syste 
in the U.S.S.R., will be watched with much intere: 
In contrast to this, with the raising of the acho 
leaving age, the tendency in Great Britain will 
for young people to enter industry for practic d 
training at progressively Increasing ses. 
may involve a more intensive period of practic 
training, but the difficulties of this should be offset 
the greater maturity of the trainees concerned, wh 
the longer period of general education will ensu 

An educational problem that is already ac 
and will be even more so in the future is the supp 
of suitable teaching staff for the universities e 
technical institutions. Formerly much of t 
scientific and technical development relating 
industry came from the universities. Due larg 
to the establishment of large-scale research 
industrial concerns and to the great expansion 
their technical staffs, the initiative in progress 
passed to industry, and many scientific work 
who previously found their vocations in acaden 
life are now attracted to scientific and techni 
employment in industry. The result is that in th 
faculties in which the work has a technologi 
bearing, there is a great shortage of person 
available for teaching, so that the time is opport: 
for the technical institutions and universities 
consider a long-term policy as regards selec 
and training those who will eventually beco 
the academic leaders. 

The practical industrial side of this training 
of paramount importance. In this connex 
co-operation should be arranged with industry 
provide a suitable range of practical experier 
without the permanent absorption of the person 
so trained. Industry has already shown 
willingness to co-operate with education in t 
respect by providing short ‘refreaher’ courses 
those in academic employment who have lit 
opportunity of maintaining close contact 
industrial developments. The technical knowlec 
and experience of eminent technologists in indust 
might well be utilized more completely than 
present by co-opting such men to the professo 
staffs of universities and technical colleges, 
thus augmenting, for special courses, the existi 
teaching facilities. New technical processes ng 
arise so rapidly from scientific disooveries a 
become so promptly established in industry th 
the text-books used for teaching purposes c 
never be completely up to date. The introducti 
of post-advanced oourses in the Lancashire a 
appears to be the correct solution to this proble 
These courses, which comprise short series 
lectures on specific technical subjects, are giv 
mostly by experts in industry and are conduc 
on & basis of exposition and discussion. 
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The greater availability of technical scholarships 
1d fellowships might well serve as a means of: 
tracting suitable personnel to industrial employ- 
ent.~ The extension of fellowship facilities 
railable for those who seek experience abroad 

extremely valuable, particularly if these are 
warded to men who have already had sufficient 
cperience to know definitely in what particular 
{rections they wish to supplement their existing 
mowledge. In the past, many educational 
sportunities of this type have not been used to the 
st advantage due to the immaturity of those 
ceiving the awards, who have not had sufficient 
cperience to appreciate fully that educational and 
«dustrial methods can never be transferred wholly 
«m one country to another because social and 
conomic oonditions differ. Some industrial 
ganizations have established research fellow- 
‘ips, whereby university staffs can spend 
me in industrial research organizations, which 
‘ovides experience of inestimable value to 
e fellowship holder on his return to 
ademic life. 

As yet there is no clearly defined and assured 
ath by which a youth can proceed through the 
«rious stages of education into industrial employ- 
nt. The national system of education provides 
e means whereby those of suitable ability can 
tain education and training up to and moluding 
© university or technical college level, but the 
aoctical training in industry and an assured start 
& job is at present fortuitous. In this direction 
aere is room for greater co-operation by industry 
~ ensure the completion of the industrial training 


GAS PRODUCERS 


[p appearance on a road in the London 
district of an omnibus with s trailer carrying 
gas-producing apparatus to provide gas as fuel 
« ita engine is a spectacular event which marks 
1 Important stage in mechanical propulsion in 
weat Britain. Although the method is by no 
ans new, its adoption, even if only on an 
cpermmental scale, by a responsible authority on 
ac of ita public services, raises it from the category 
‘the practically neglected to a position as one 
‘the recognized possible alternatives to the use 
liquid fuel. The trailer is not an essential part 
‘the apparatus, and as soon as practical details 
«ve been settled by experience it will be possible 
‘embody the gas producer in the vehicle so as to 
anstitute a self-contained unit; but in the case of 
‘6 existing pattern of omnibuses there is no sgur- 
us spece in which such an apparatus can be 
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and a start in the chosen career. Such an arrange- 
ment would give direction and impetus to the 
various stages of preparation between school or 
college and industry, would cut down some of the 
time spent in obtaining what may be unnecessarily 
detailed technical knowledge, and moreover would 
relieve both the youth and his parents of a good 
deal of anxiety. 

Greater co-operation than at present exista 
between education and industry is essential in 
regard to the syllabuses of workshop and technical 
studies appropriate to the educational level at which 
entrance into industry is made. Equally also 
co-operation in needed to ensure the adequacy and 
up-to-date-ness of the laboratory and workshop 
equipment of the technical institutions and 
universities. 

In this addreas I have purposely streased the 
technical aspects of education for industry, since 
these to a oonsiderable degree serve also as a 
basis for the industrial education of the personnel 
in those branches of industry not directly of a 
technical character. In so doing I am acutely 
conscious of the risk that, speaking as an indus- 
trialist, I may convey the impression that industry 
is concerned with the education of its personnel 
in & narrow sense only. This is far from being the 
case. All education should be on the most’ liberal 
lines, and even to meet the urgent needs of industry 
no technical specialization should be permitted 
which excludes the possibility of time being 
devoted to broadening the mind and equipping the 
individual to play his part most worthily in the 
community in which he is placed. 


FOR MOTOR-CARS 


placed. In the case of the private car or delivery 
van, there is usually room for the required size of 
gas generator and little difficulty need be experi- 
enced in mounting it and its accessories quite 
conveniently. 

In the issue of Narven of May 6, p. 771, 
some notes were published on a paper read 
before the Institute of Fuel by Goldman and 
Clarke Jones entitled ‘The Modern Portable 
Gas Producer” (J. Inst. Fuel, 12, 63, Feb. 1939). 
The authors argued in favour of official recog- 
nition of portable gas producers as a means of 
supplying power for motor-vehicles. Now, nearly 
twelve months later, the argument for recognition 
is greatly strengthened, for economists have 
assured us that transport is the life-blood of 
modern conditions. Yet now transport is greatly 
restricted and, for lack of petrol, many cars have 
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been laid up indefinitely or their use limited. The 
possibilities claimed for this new method of power 
production, therefore, deserve fuller examination, 
and, as the fuel is home-produced, those who 
require @ greater degree of use of their cars can 
consider its adoption. In our earlier article, the 
process of gasification was described and readers 
may now wish to have information regarding the 
British-made apparatus referred to in the paper. 
This plant has been successfully mounted on 
private cars of medium power, on transport and 
other vehicles, and is so designed as to require no 
special skill on the part of the driver. A supply of 
fuel is dropped into a hopper placed above the 
generator, where a moderate fire is maintained and 
a gas of high calorific value produced. The gas 
is cooled by the air going to the generator, to 
which some steam is also supplied in order to keep 
the temperature below the ash fusion point, thus 
eliminating a possible source of trouble. On ite 
way to the engine the gas is passed through a 
cleaner to remove dust. Photographs reproduced 
in the paper show the complete apparatus as 
fitted to a Humber car, ẹ Bedford lorry, and to 
a tractor hauling a plough, and in each case the 
addition has been effected without inconvenience 
or unsightlinees. The firat lighting of the fire—a 
matter of no great difficulty—takes ten or twelve 
minutes, and it does not require to be relit afresh 


each day. The hopper is charged occasionally with 
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fuel, and this can be done without stopping tł 
engine. 

Suitable fuels, such as anthracite or one of tł 
low-temperature ookes—for example, coalite- 
although abundant, are certainly not so oo» 
veniently obtainable as was petrol in ordina 
times. This difficulty would be overcome, but > 
any event users could easily store ample suppli» 
if the authorities granted permission.” As regar 
operating costs, the claim is made that the advar 
tage lies with the gas producer. On the basis ı 
the prices of a year ago, the total operating cos 
for a 1}-ton vehicle making a weekly round : 
600 miles would be £11 10a. per week when petr 
is used and £9 17s. in the case of the gas produce 
It may therefore be seen that the system 
practicable and not necessarily expensive. 

Official approval of a form of gas produc 
was conveyed by an announcement made by t™ 
Secretary of Mines in the House of Commons la 
week. He said that the Government, recognizi> 
that in time of war it is clearly m the natiom 
interest to make the best possible use of hon» 
produced substitutes for imported oil, had son 
time ago set up & committee to consider t™ 
problems of such gas producers. As a result, m 
only has the use of producer gas been sanctione 
but concessions have also been made to ensure th: 
users do not suffer disadvantage ‘in making tM 
change-over. 


OBITUARIES 


Prof. A, A. J. de ‘Sigmond 


T is with great regret that we record the death 
of Prof. Alexius A. J. de ’Sigmond, professor of 
agricultural chemistry and techhology and goil science 
in the Royal Hungarian Palatine-Joseph University 
of Technical and Economie Sciences of Budapest, 
and formerly director of the Royal Hungarian 
Institute of Chemistry and Central Experimental 
Station at Budapest. Coming of an old aristocratic 
Transylvaman family, he found himself at the end 
of the War of 1914-18 compelled to choose between 
his work which lay m Hungary or his estates which 
were in the country ceded to Rumania. He decided 
for his work. 

To English men of smence de ’Sigmond was best 
known through his investigations on the alkali soils in 
Hungary, which he described in publications of the 
Impenal Bureau of Soil Science and the University 
of California Prees. Although there were certain 
special features about these souls, he had carried out 
his researches on broad lines, which made the results 
particularly interesting and helpful to those engaged 
on soil improvement, reclamation, and similar 
problems in many other parts of the world, especially 


the semi-arid regions. His other important bran 
of study was soil classification, which he dealt wit 
at length in his book on soil science ; this was writte 
in Hungarian, but in somewhat abbreviated form 
was translated into English by Dr. Yolland und: 
the title “The Principles of Soil Solience”’. H 
classification had the double merit of being oop. 
prehensive and based on the, chemical compositic 
of the soil: it was not intended to be final, but 
satisfactorily filled a number of gape in other system 
It has not been universally adopted, nor indeed hr 
any as yet; but it represents a distinct addition * 
knowledge on a very difficult and important subjec 
Prof. ’Sigmond was a regular attendant at meetin; 
of the International Society of Soil Science, of whic 
he was an honorary member, and he was always a we 
come guest in any international group by reason of h 
wide linguistic abilities and broad sympathies. Hi 
was & man of great persons! charm and artistic taste 
he was very fond of music; and altogether a goo 
type of the cultured aristocracy of central Euroy 
now unhappily fast disappearing, to the great los « 
our civilization. 
E. J. RUBSELL. 
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Dr. J. D. Comtirie 


De. Jons Drixon Commn, a well-known Edinburgh 
hysician and medical historian, whose death took 
lace on October 2, was born on February 28, 1875, 
he son of Dr. J. D. Comrie.’ He was educated at 
teorge Watson’s Academy and the University of 
‘dinburgh, where he qualified M.B. with first-class 
onoura in 1899, becoming F.R.C.P. (idm.) in 1906 
nd M.D. in? 1911. After holding resident appoint- 
ieanta at the Edinburgh and Glasgow Infirmaries, 
e attended post-graduate courses in Berlin and 
Jenna, and was clinical asmstant at the National 
Mospital, Queen Square, London, before settling in 
scactioe at Edinburgh, where he successively became 
ethologist, assistant physician and full physician to 
16 Royal Infirmary as well as consulting physician 
> the Deaconess Hospital and the Princess Margaret 
ose Hospital for Crippled Children, Fairmilehead, 
dinburgh. During the War of 1914-18 he was 
sulting physician to the North Russian Expedi- 
onary Force, with the rank of Lieutenant-Colonel, 
~A.M.C. 

Dr. Comrie’s literary output was considerable. In 
ddition to his principal work entitled “The History 
Scottish Medicine’, of which the first edition 
mppeared in 1937, and the second, enlarged to two 
olumes, in 1982, he contributed many articles on 
«edico-historical subjecta to the British Medical 
wurnal, Edinburgh Medical Journal, Archiv fir 
eschichie der Medisin and the Proceedings of the 
niernational Society of the History of Medicine, at 
16 congresses of which he was a well-known figure. 
a recognition of his valuable work on medical history 
© was appointed reader in the history of medicine 
«a the University of Edinburgh, honorary fellow of 
ne Italian Society of the History of Medical Science, 
end president of the Section of the History of 
Medicine at the meetings of the British Medical 
ssociation at Edinburgh in 1927 and Winnipeg m 
930. 

In addition to his original work and his consulting 
ractice, Dr. Comrie was frequently engaged in an 
ditorial capacity, being editor of the Edinburgh 
-eries of Medical Text-books, the selected works of 
' Sydenham, Black’s “Medical Dictionary’, and 
mee 1988 of the Edinburgh Medical Journal. His 


nfailing courtesy and kindneas endeared him to all 


tho knew him and particularly his co-workers, by 
‘hom he was elected vice-premdent of the Royal 
ollege of Physicians of Edinburgh, chairman of the 
cottish Committee of the British Medical Association, 
nd president of the Royal Medical Society of 
‘dinburgh. J. D. ROLLESTON. 


-r 


Dr. Walther Horn 


THe death of Dr. Walther Horn on July 10 last 
a his sixty-cighth year removes a familiar per- 
onality from the world of entomology. Although 
essentially a worker in taxonomy who held very 
efinite views on its principles, his interesta covered 
wider fleld, and he worked for the good of entomology 
& & whole. 
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A very regular attendant and contributor at inter- 
national congreases, Horn became personally known 
to a wide circle of European and American entomo- 
logista. For nearly fifty years he was a student of the 
Coleoptera, becoming the world authority on the 
family Cicindelide. A few years before the War of 
1914-18 he became director of the newly founded 
Deutsches Emntomologisches National-Museum in 
Dahlem, and devoted great energy in bringing it up 
to its present status and efficiency. The Museum 
suffered a severe setback by the advent of the War. 
Horn was called up for military service and, in this 
period, he exercised his original profeasion of a doctor. 
During the supervening period of mflation, the funds 
of bis Museum dwindled away, and it was only by 
his untiring courage that things were kept together. 
By soliciting small sume from his friends in other 
lands, and by taking advantage of favourable 
monetary changes, he gradually acquired the means of 
saving his Museum from ruin. In 1921 ita character 
underwent change and its name was altered to that 
of the Deuteches Entomologisches Institut, with 
affiliation to the Kaiser-Wilhelm Gesellachaft in 
Berlin, Its primary function became bibliographical 
rather than the maintenance of collections. 

At the time of his death, Horn, in collaboration 
with Dr. Hans Sachtleben, edited three periodicals 
which were extensively used as a medium for pro- 
curing current literature for the Institute by way 
of . During 1935-37 the publication of 
Horn’s ““Entomologische Sammlungen” was a notable 
effort wherein he recorded the history of all scientific- 
ally important insect collections from the time of 
Linnaeus onwards. 

Horn’s singleness of purpose, coupled with wide 
travel, linguistic ability and cordiality towards men 
of all nations, made him many friends. He was able 
to free himeelf from some of the binding force of 
national limitations and, thereby, played a part in 
promoting international amity among co-workers 
that will be hard to replace. A. D. hos. 


We regret to announce the following deaths : 


Dr. Arthur P. Beddard, chairman of the Pharma- 
ocopcaia Commission, formerly lecturer in medicine in 
Guy’s Hospital, London. 

Prof. R. A. Craig, professor of veterinary science 
in Purdue University, an authority on the diseases 
of pigs, on October 12, aged Sixty-seven years. 

Mr. J. A. Fulton, director of the Mackay School 
of Mines of the University of Nevada, on October 9, 
aged sixty-one years. 

Prof. H. O. Knight, professor of anatomy in the 
University of Texas, an authority on the anatomy 
of the hand and foot, on October 5, aged fifty-eight 


years. 

Dr. R. A. Sampson, F.R.S., astronomer-royal for 
Sootland during 1910-87, formerly professor of 
mathematics and astronomy in the University | 
of Durham, on November 7, aged seventy-three © 
years. 


® 
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NOBEL LAUREATES 


Prof. R. Kuhn 


Pror. Rrawanp Kuun, who has been awarded the 
Nobel prise for chemistry for 1988, is Viennese by 
birth and a pupil of Willstdtter. He has been head 
of the Department of Obemistry of the Kaiser- 
Wilbelm Institut fur Medizinische Forschung in 
Heidelberg since the Institute was opened in 1980, 
and, after the death of von Krehl, was made director 
of the Institute in 1937. Kuhn’s work does not 
consist of one single great achievement, although he 
has made important contributions to many problems 
In organic and biochemistry. His early work was 
concerned with enzymes and with stereochemical 
problems. He has done important work on the 
polyenes, of the general formula C,H,(CH = CH), 
CH, which he was able to synthesize up ton = 165. 
It was thus poasible to gain information on the 
behaviour of long chains of conjugated double bonds, 
which are also of interest in other flelds of work such 
as photographic sensitizers. 

Kuhn has also worked out the synthesis of 
a new class of chemical compounds, the cumu- 
lenes. This work led up to a synthesis of 
vitamm A, which was preceded by investiga- 
tions on the constitution of carotene. He recog- 
nized at about the same time as O. Warburg that 
the prosthetic group of a yellow ferment which is 
responsible for the degradation of sugar phosphoric 
acid esters is present in vitamin B,. With the 
synthesis of lactiflavine-5’-phosphoric acid, he achieved 
the preparation of the active group of an enzyme. 
Through the application of boric acid in the oon- 
densation with alloxan, he was able to increase the 
yield up to about 90 per cent of the theoretical value. 
His most recent work is concerned with the chemical 
nature of sex substances necessary for the copulation 
of gametes of various alg. Specific oarotinoids, such 
as orocin and cis- and trans-crocetin-dimethylester, 
are essential for the mobility of the Protozoa under 
ansrobic conditions and for the prooeas of copulation. 
Prof. Kuhn is well known in Great Britain, and 
he delivered the sixth Pedler Lecture of the Chemi- 
cal Society in 1938, when he discussed the synthesis 
of polyenes. 


Prof. A. Butenandt 


Pror. Abort Borswanpt, who shares this year’s 
Nobel prize for chemistry with Prof. L. Ruzicka, is 
well known in Great Britain. For a number of years 
Prof. Butenandt held the position of Privat Doxent 
in the Department of Chemistry of the University of 
Gottingen under Prof. A. Windaus. There can be 
little doubt that his association with this laboratory, 
the work of which had been devoted to the elucidation 
of the structure of the sterols for so many years, 
played an important part in his success in determining 
tbb constitution of wstrone. It was while he was at 
Göttingen that Aschheim and Zondek made their 


classical discovery of the presence in the urine : 
pregnancy of large quantities of astrogenic materia 
It was found to be in a purer state and more subje 
to proceases of purification than when extracted fro 
the ovaries or follicular fluid. The large-scale cop 


‘mercial collection of this material in Germar 


rendered available in 1928 quantities of startir 
material. To Butenandt fell the task of elucidatir 
the structure, and in 1929 he succeeded in cbtainir 
the compound in a crystalline form. 


THH announcement was made simultaneously wit 
that of the independent discovery of a crystallir 
material by Doisy in the United States. Marrian » 
Great Britain had also obtained a crystalline suf 
stance, but it was found later to be of a differer 
constitution from the crystals of Butenandt ar 
Doisy. The work of Butenandt on the seleniu» 
treatment of cestrone resulted in the demonstratic 
of the presence of the phenanthrene ring system, an 
a classical paper on this was communicated to 
meeting of the Chamical Soasety held in London + 
March 1983. Later Butenandt worked on the oo: 
stitution of the male sex hormone. He isolate 
androsterone in the arystalline form and proved i 
constitution, and his work on progesterone and othr 
derivatives of the sterols forms the background « 
this important development in chemistry. He le 
Gottingen to take the chair at Danrig, and was fi 
a few years profeasor of chemistry in that Universit» 
Some two years ago he was appointed director < 
the Kaiser-Wilhelm Institut of Biochemistry » 
Berlin, which position he now holds. Many of ov 
readers will remember the three lectures Pro 
Butenandt delivered at the London School of Hygien- 
and Tropical Medicine in 1986, lectures which wer 
noted for their clarity of style and for their excellen 
delivery in faultleas Emglish. 


Prof. L. Ruzicka 


Pror. L. Ruzioxa, professor of chemistry in th 
Federal Technical Highschool of Zurich, has a lon 
record of brilliant investigations in the fleld of pur 
organic chemistry. Without doubt, however, th 
present award is mainly on account of hia developmen 
of the degradation synthesis of hormones from sterol}: 
It will be remembered that the workers at Gittinge 
devoted many years to the elucidation of the structur 
of the side-cham of the sterols, it being well know: 
that thease could be ramoved by appropriate chemics 
treatment. The recognition of the structure of pro 
geeterone, testosterone, corticosterone and othe 
highly active hormones of the steroid group le 
organic chemista to attempt their synthesis. Th 
formidable nature of this task will readily be appre 
ciated, since not only is the cyclopentenophenan 
threne system, with double bonds, polar groupe am 
60 on, an extremely difficult object for syntheti 
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wk, but also there is an almost infinite number of 
‘eo-chemical isomers due to the presence of 
lohexane rings. It occurred to Ruzicka that the 
z systern of the sterols might provide the basis for 
synthesis of hormones, and be therefore chose a 
‘ol with a suitable stereo-chemical configuration 
the ring system and removed the side chain by 
lation. This provided a most important basis for 
synthesise of the hormones, and by suitable 
saipulation of double bonds, conversion of hydroxyl 


ups to keto groups, and so on, it was possible to 
duce from a neutral sterol such as cholesterol the 
hiy potent hormone testosterone. It can be said 
t the recognition of this principle has solved the 
‘blem. of hormone production, quite apart from ita 
«at theoretical interest. Prof. Ruzicka has been a 
juent visitor to Great Britain; his addresses are 
ed for their clarity and for their wit. 


f. E. O. Lawrence 

‘tw announcement of the award of the Nobel 
ze for physics for 1938 to Prof. E. O. Lawrence, 
fewæor of physics in the University of Celi- 


aia, Berkeley, will be received by physicists” 


ecywhere with approbation. Lawrenoce’s early 
marches were concerned with photo-electric 
cts but, in 1980, he became interested in 

possibilities of using the method of resonance 
aleration in order to obtain positive ions of very 
h energies, by means of a number of consecutive 
elerations through relatively low differences of 
ential. The method of linear resonance accelera- 
ı was pushed to ita practical limit in Lawrence's 
«oratory when, in 1984, mercury ions were obtained. 
Ing energies equivalent to accelerations through 
otential difference of nearly three milion volts, 
ig, however, applied potential differences having 
eak value of only 79,000 volta. The limitations of 

method of lmear resonance acceleration in its 
«lioation to the acceleration of ions of small 
smic mass had, however, been recognized by 
vrence in 1930, in which year he proposed a modi- 
tion of the method for such ions, This consisted in 
elerating the ions back and forth between two 
«i-cylindrical hollow conductors, the paths of the 
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al Medals of the Royal Society 
Ks Mayasry tas Kina has been graciously 
ased to approve the recommendations made by 
Counail of the Royal Society for the award of 
two Royal Medals for the current year as follows : 
f. P. A. M. Dirac, F.R.S., Lucasian professor of 
Aematios in the University of Oambridge, for the 
ling part he has taken in the development of tho 
’ quantum mechanics; Prof. D. Keilin, F.R.S., 
ok professor of biology and director of the Molteno 
eee ee ree of Cambridge, On ue con: 
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ions being rendered circular by means of an intense 
magnetic fleld. Thus was conceived the magnetic _ 
resonance accelerator, or cyclotron as it is now more 


generally called. 


Ar that time, it was somewhat generally oon- 
sidered that the practical difficulties involved in the 
cyclotron were of a magnitude likely to preclude the 
translation of this conception into terms of practical 
physics. All the greater then, waq the tribute to be 
paid to the experimental genius of Lawrence when, 
littl more than a year later, be announced the 
success of the method in obtaining light ions of bigh 
energy. His success was acclaimed an both sides of 
the Atlantio, by the awards of the Comstock Prize of 
the National Academy of Sciences in 1937 and, in 
the following year, of the Hughes Medal of the Royal 
Society, the latter being given for “the most impor- 
tant instrument of physical research since the 
O. T. R. Wilbon expansion chamber’’. Later, however, 
Lawrence's interest turned rather towards the vast 
fiald of physiological research to which the cyclotron, 
with ita prolific output of radioactive indicators, 
had opened up a new approach. Important resulte 
in nuclear physics continued to pour from the Radi- 
ation Laboratory at Berkeley, but at the same time 
a new side was being developed, and the physiological 
effects of neutrons and the metaboliam of phosphorus 
and iron, and of like elements which could be obtained 
in a radioactive form, were being exhaustively 
studied. Not to Lawrence’s laboratory alone was 
this work confined, his generosity providing for 


- salentifio workers in many places in America and in 


Europe as much radioactive material as they could 
conveniently use. Lawrence is not only a respected 
director of a research laboratory but, above all, a 
valued friend of those who have worked with him. 


Tue 1939 Nobel Prize for literature has been 
awarded to N. Frans E. Sillanpéé, the Finnish 
novelist. His novels are based chiefly on the peasant 
life of Finland. The Nobel Prize for Physiology and 
Medicine for 1988 was awarded to Prof. O. Heymans, 
and that for 1989 to Prof. G. Domagk (Nature, 
November 4, p. 777). 


AND VIEWS 


tributions to biochemistry and entomology, in par- 
ticular for his demonstration of the part played by 
cytochrome in the oxidation reduction mechanisms 
of the living cell, and for his studies of the higher 
Diptera. 
Centenary Celebrations in New Zealand 

In Decamber 1642, Europeans first discovered 
New Zealand, although they mistook ita general 
oharacter. A century and a half later their mistake 
was rectifled by Captain Cook. His reports attracted 
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traders and whalers, but lawlessness, arising from 
“the absence of necessary laws and institutions”, 
led, a hundred years ago, to bringing the. islands 
under the sovereignty of the Queen of England. It 
is the centenary of this event which New Zealand 
began to celebrate last weak when a great exhibition 
was opened at Wellmgton. It is fitting in a new 
country that prominence should be given to the 
natural resources of the country, forests, farm lands, 
and minerals, and to the means which have led to 
their exploitation, of which the development of 
methods of transport has been pre-eminent. Two 
thirds of New Zealand’s land is now ‘occupied’, for 
the most part not by great landowners but by 
persons holding less than 820 acres. It is these 
European settlers who have developed the resources 
. of their country in such a way as to minimize the 
disadvantages of isolation from the great consuming 
cantres of the world. Happily the economic exploita- 
tion of the country has not been accompanied by a 
disappearance of the native people, for the sixty 
thousand Maoris live in friendly co-operation with 
the Europeans and enjoy full social and political 
equality. This succeasful experiment in State- 
building will be worthily celebrated in New Zealand 
throughout the coming year, and it must be a matter 
of regret that the war, which has, once again, brought 
out the loyalty of the Dominion, should have pre~ 
vented more active participation in this event by 
citizens from other parta of the British Common- 
wealth. 


Politics and Academic Qualifications in Germany 
RESTRICTIONS on academic freedom in Germany, 
already sufficiently stringent, are to cut more deeply 
still into the roots of intellectual development. 
According to the Berlin correspondent of a Copen- 
hagen newspaper, quoted in The Times of November 
13, the German censorship will see in future all 
scientific works written for doctors’ degrees. Thus, it 
is said, is intended to guard against the introduction 


of theories offending against Nazi doctrmes in politics, . 


law, literature, and the population policy. In view 
of the distorted interpretation of certain scientific and 
historical facta which alone is acceptable officially in 
Germany to-day, it might be thought that any 
further bar to research or freedom of thought would 
scarcely be necessary to render any approach to 
originality innocuous. In order, however, to ensure 
that orthodoxy, or at least what is regarded as such, 
shall prevail over any attempt at a scientific and 
dispassionate examination of fact, which might lead 
to conclusions at odda with officially approved oon- 
clusions, decision as to the fate of any given theais 
will not rest with an academic body, which at least 
might be expected to bring a trained and instructed 
intelligence to the examination of the bearing of an 
argument and the valne of ite evidence, but with the 
censorship. No thesia will even be submitted for 
scientific examunation until it has passed the censor. 
Regimentation thus strikes at the very root of 
intellectual development and scientific. training. 
These must no longer be concerned with the search 
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for truth in the Investigation of the facta of Na 
and history in both the broad and narrower se 
but only with the fanatical application of a selec 
theory dictated by political prejudioe. 


Horrocks’s Observation of the Transit of Venus 


THase hundred years ago on Sunday, Noven 
24 (0.8.), 1639, the young Lancashire curate Jerem 
Horrocks, and his friend Wiliam Oråbtree, the 
at Hoole, near Preston, and the other at Brough 
near- Manchester, observed the transit of Ve 
acrogsa the sun’s disk, and thus, as Robert Grant a 
“did two young men cultivating astronomy toge 
in a state of almost complete seclusion in one of 
northern counties of England enjoy the privileg. 
witnessing a phenomenon which human eyes 
never before beheld and which no one was desti 
again to see until more than a hundred years 
passed away’’. At Broughton the sky had been o 
cast moat of the day, but fortunately cleared jus_ 
time for Crabtree to see the transit. At Ho 
Horrocks had watched from sunrise until his dm» 
called him to church. At 3.15 p.m., when again f 
he resumed his observations, when, as he wrote, ‘ 
moet gratufying spectacle! the object of go m-» 
earnest wishes, I perceived a new spot of unu 
magnitude, and of perfectly round form, that 
just wholly entered upon the left limb of the sun 
that the margins of the san and the spot coinci 
with each other, forming the angle of conta 
Owing to the approach of sunset, he was unable 
observe the planet longer than half an hour, 
during this period he measured ita distance from 
sun three times. His younger brother Jonas 
Liverpool was prevented from seeing the transit 
account of cloud. 


Horrocks, in 1689, was about twenty-two yr 
of age. The son of a farmer, he was born at Tox» 
Park, Liverpool, and was taught the classics b 
country schoolmaster. He was already “a very oun 
astronomer” when on May 15, 1632, he ente 
Emmanuel College, Cambridge, as a sizer. TI 
years later be left the University without takin 
degree, but at home he again began his astronom 
obeervation. Through the antiquary Christop 
Towneley (1604-74) he began to correspond w 
Crabtree, his senior by about seven years, and t 
became fast friends. At the suggestion of Crabt 
Horrocks abandoned the study of Lansberg for t 
of Kepler, and set about revising the Rudolp} 
Tables. Early in 1639 he became curate at Ho. 
and there made his calculations regarding Ver 
Having set down his observations in a manusa 
entitled ‘“Venus in Sole Visa”, he resolved to x 
Crabtree. Three letters dated October 3, Decean 
12 and 19, 1640, referred to this intended visit, : 
It was on the back of the last that Crabtree wrote t 
his friend had died on January 3, 1641, being the v 
day previous to that he had planned for the va 
Crabtree appears to have survived him a very at 
time. Owing to the Civil War, the name of Horrc 
was for the time completely forgotten, but his ma 
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3, with others, had been preserved and was 
nately published. Nearly two centuries passed 
re any memorial was raised to him whom Herschel 
i “the pride and boast of British astronomy”. 
1826, however, the Preston astronomer and 
arer Moses Holden (1777-1864) devoted the 
eds of a lecture to the erection of a tablet to 
rocks in 8t. Michael’a Church, Toxteth, Liverpool ; 
859 a memorial chapel and window were added 
Hoole Church; and after the transit of 1874 a 
ment was set on foot which resulted in the 
ing within the monument to Conduitt, Newton’s 
bew, in Westminster Abbey, of a scroll recalling 
great achievement of Horrocks in 1639. 


ust Kundt (1839-1894) 
x November 18, the centenary occurs of the 
inguished German physicist August Adolph 
aard Eberhard Kundt, the succeasor of Helmholtz 
‘erlin. Born at Schwerin, Mecklenburg, he studied 
aipzig under Hankel, Bruhns and Neumann, and 
Berlin under Enoke and Forster, first devoting 
self to astronomy. Entering the laboratory of 
mus, in 1864 he graduated with a thesis on 
polarization of light. He became a Privat 
sni in Berlin in 1867 and then was successively 
eor of physics at Zurich Federal Technical 
school (1868), at Wurzburg (1870), and at 
sburg (1872), where he took a prominent 
. in the organization of the new university ; 
this he beoame rector in 1877. Fmally, in 
3, he was chosen to sucoeed Helmholtz in the 
r of experimental physics and as director of the 
sical Institute.at Berlin. He died at Isracisdorf 
: Lübeck on May 21, 1804, a few months before 
nholtz. His original researches were mainly in 
domains of light and sound. By an ingenious 
hod he was able to determine the velocity of 
id in various gases. In light, he made inquiries 
the problems of anomalous dispersion by liquids 
vapours and by very thin films of metal. ‘Kundt’s 
nomenon’ 18 the rotation observed, under the 
lance of magnetic force, of the plane of polariza- 
in certain vapours and gases. For his experi- 
a on dispersion by metal films he made no fewer 
a 2,000 prisms prepared by electrolytic deposition 
a platinized glas. 


> Georges Dieulafoy (1839-1911) 

mor. GEORGES DrsuvLAaAroy, a celebrated Paris 
gician, was born on November 18, 1839, at 
House, where his uncle, Paul Dieulafoy, was pro- 
ər of clinical surgery in the medical faculty and 
xod him to become e doctor. After acting aa his 
e’s house surgeon for two years, he went to Paris 
complete his education and spent seven years as 
vital resident under Trousseau, Velpeau, Denon- 
ers, Jaccoud, Potain, Axenfeld and Tardieu. He 
fied in 1869 with a thesis on sudden death in 
ioid fever. In 1872 he became an aasistant pro- 
>r (agrégé) with a thesia on contagion, and the 
«wing year published a medico-chirurgical treatise 
she diagnosis and treatment of morbid fluids in 
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which he described the aspirator to which his name 
has been given. In 1880 appeared the first edition of 
his famous ‘Pathologie de médecine interne", which 
in the course of thirty-one years went through sixteen 
editions and was translated into English, Italian, 
Spanish, Russian, Polish and Greek. Six years later 
he was appomted to the chair of internal pathology 
at the Necker Hospital, where he remained until 1896, 
when. he succeeded Germain Rée at the Hôtel Dieu 
as profeesor of clinical medicine ; he held that office 
until his retirement in 1909. During this period he 
published a number of clinical lectures in six volumes 
under the title of ‘‘Clinique médicale de l'Hôtel Dieu 
de Paris”. In 1910 he was elected president of the 
Academy of Medicine, of which he had been a 
member since 1879. His death took place on August 
16, 1911, at the age of seventy-two. 


The Newcomen Society 


Tua annual meeting of the Newoomen Society 
was held on November 8, when Col. C. E. Davies, 
secretary of the American Society of Mechanical 
Engineers, was elected president for the ensuing 
year. Col. Davies for many years acted as corre- 
sponding honorary secretary in the United States for 
the Bociety. The annual report referred to a further 
large inorease in ip, the total number of 
members on October 1, 1939, being 1,252. Twenty- 
five papers were contributed during the year, while 
in England a summer meeting was held in Suffolk 
and in the United States a pilgrimage was held in 
Alabeme. For the information of members a New- 
comen Quarterly Bulletin is now published. The 
finances of the Society continue to remain in a satis- 
factory state and the issue of a fifth Extra Publication 
is under consideration. Though for the time the 
monthly meetings have been suspended, papers are 
being sent in for the Transactions. At the cloee of 
the business, the retiring preadent, Mr. W. A. Young, 
read his presidential address on ‘Thomas Newoomen 
—Jronmonger: the Contemporary Background”, and 
Dr. T. E. Lones read “A Précis of Metallum 
Martia and an Analysis of Dud Dudley’s Alleged 
Invention’’. 


Statistics of London 


THs latest volume of “London Statistics,” that for 
1936-88 (London: P. 8. King and Son, Ltd., 15s. 6d.) 
raises once more in an acute and realistic form 
some of the most vital and interesting questions in 
social science and economics and in practical states- 
manship that we of the present generation have to 
face. Among them not the least significant are those 
concerned with population movementa to and from 
the London srea and within that area. The popula- 
tion of this Greater London increased during 1987 by 
80,000, and numbered 8,655,000 before evacuation, 
as compared with 7,000,000 for New York. This 
huge total is about double that of the admin- 
istrative county over which the L.C.C., has partial 
control and from which there has been continuous 
migration since 1901. In that year the popula- 
tion of the administrative county was 4,536,267, 
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but it has steadily declined, so that in 1938 it 
was 4,062,800. This has involved among other 
things difficult readjustments in educational facilities, 
especially elementary schools; for the decrease in 
elementary school children from 900,000 in 1915 to 
543,000 in 1937 is very much greater proportionately 
than that in the total population. In this connexion 
it is interesting to note that, of the 50,000 children 
leaving elementary schools in 1937, 89 boys and 127 
girls were described as of “super-normal” mental 
condition. 


THe subject chosen in this volume for special 
analysis is libraries. In the year ended March 31, 1938, 
40,116,733 books were issued to borrowers from 
public libraries in Greater London, and 20,175,088 
from libraries maintamed by local authorities in 
extra-London. In addition there were 2,078,559 
iasued from public libraries in extra-London under 
county council control. In the administrative county 
alone, issues of books have risen from 14,512,112 in 
1928 to 19,041,654 in 1938, the number per registered 
borrower increasing from 29:3 to 81-1. For some 
reason. ‘or other, Woolwioh heads the boroughs in 
respect of reading—as measured by use of public 
hibraries—whuilst St. Pancras is at the bottom of the 
list. Readers have 2,431,882 books from which to 
choose, and they borrow three novels for every non- 
fiction work. 


Recent Comets 

An T.A.U. telegram from Copenhagen announces 
that Comet Faye has been discovered by Jeffers at 
Harvard on November 8 at 4h. lm. U.T. Its position 
is given as R.A. 20h. 18m. 28-38., 8.Dec. 10° 18’ 157, 
and it is described as diffuse with central condensa- 
tion. In the ‘Handbook of the Bntish Astronomical 
Agsociation’’, 1989, the elements and ephemeris of 
this comet have been computed by Messrs. W. P. 
Henderson and P. J. Harris, who applied the per- 
turbations of Jupiter and Saturn. Perihelion passage 
is given as April 23, 1940, but it will be apparently 
half a day later. A comet was discovered by Frien 
at Harvard on November 4 at 18h. 30m. Its 
position is given as R.A. 16h. 52-9m., N. Dec. 
34° 03’. The daily motion is +7m. 30s. in R.A. and 
— 10 in Dec. It is described as diffuse without 
central condensation or nucleus. Nothing is stated 
about ita magnitude. 


Engineers’ Study Group on Economics 

AN emergency programme to meet the difficulties 
occasioned by the war has been issued by the 
Engineers’ Study Group on Economics. Considera- 
tion of the problems which followed the War of 
1914-18 has led to the view that, while the first 
effort must be directed towards winning the present 
war, attention must be given m good time to plans 
for reconstruction, 80 that practical proposals may 
be ready when required. The Group has accordingly 
resolved to make a special study of reconstruction, 
dealing particularly with such problems as demobili- 
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zation, industrial change-over, agricultural chan, 
international trade, paying for the war, eto. Th. 
interested are asked to communicate with the Gre 
at 35, Gordon Square, London, W.0.1. 


Announcements 


THe annual Huxley Memorial Lecture of » 
Royal Anthropological Institute will be delivered 
November 28, at 2.80 p.m, at 21 Bédford Sque 
W.C.1, on “Charity and the Struggle for Existeno 
by Dr. R. R. Marett. 


THe Tilden Lecture of the Chemical Society 3 
be delivered by Dr. L. E. Sutton on December 
at 2.80 p.m. in the Soaiety’s rooms. The title of 
lecture will be ‘The Present State of Vale 
Theory”. 


A PAPER on the “Penetration of Rays through 
Skin and Radiant Energy for the Treatment 
Wounds” will be read by Sir Leonard Hill, at 
Royal Society of Arta, on November 22 at 2.80 p 
Applications for ticketa should be made to 
Secretary, Royal Society of Arte, John Stn 
Adelphi, W.C.2. 


Tue following have been elected officers for 1' 
of the Mineralogical Society: President, Mr. Art 
Russell; Vice-Presidents, Prof. O. E. Tilley, Dr. 
Campbell Smith; Treasurer, Mr. F. N. Ashore 
General Secretary, Dr. G. F. Claringbull; Fore 
Seoretary, Sir Thomas H. Holland; Hdstor of 
Journal, Dr. L. J. Spencer. 


Tue following appointments and promotions h. 
recently been made in the Oolonial Service: C. 
Johnston, chemist, Department of Science, Barbad: 
F. H. Ormerod, agricultural superintendent, G 
Coast; V. D. Van Someren, zoologist, Oent 
Veterinary Research Institute, Kenya; H. 
Waters, director of agriculture, Kenya, director 
agriculture, Gold Coast. 


Mr. G. M. Harvay, deputy electrical inspector 
mines, has been appointed electrical inspector 
mines, with effect from November 1, in succession 
Mr. J. A. B. Horsley. Mr. Horsley is undertak 
special duties for the Mines Department during 
war, more particularly in connexion with the org 
ization of the electrical supplies required for 
working of mines and quarries. He will also comple 
so far as possible, the work in connexion with 
revimon of the existing code of safety regulati 
for coal mines. 


THs Geological Society of London announces t 
the eighteenth session of the International Geology 
Congreas, which was to have been held in Lonc 
during July 8l-August 8, 1040, is postponed 
definitely. 
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The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
correspond 


They cannot undertake to return, or to 


with the writers of, rejected manusoripis 


intended for thas or any other part of Narurs. No notice is taken of anonymous communications. 
NOTES ON POINTS IN SOMA OF THIS WEEK'S LETTERS APPRAR ON P. 869. 
CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 
s 


vestigation of Cosmic Ray Showers of Atmospheric 
Origin, using Two Cloud Chambers 


JSING two simultaneously operated cloud chambers, 
have investigated the occurrence of large cosmic 
: showers originating high in the atmosphere!, and 
) transition behaviour of these showers in abeorbing 
terial. The cloud chambers were 28 om. in diameter 
sh an illuminated depth of 4 om. (chamber I) and 
xm. (chamber IT) respectively. The counters used 
select showers and so to operate both chambers 
re all situated around chamber I, there being none 
mand chamber If. The whole apparatus was 
uated beneath a light roof. 
Kn the first experiments, chamber IT was placed at 
wizontal distances of 5 m. and 19 m. from chamber 
and observations over a period of 250 hours were 
de at each separation. The frequency with which 
wers selected by the counter array at chamber F 
tended to the distant chamber IT is shown im 
ble 1. The third and fourth columns give the rate 
which showers reaching the stated particle density 
both chambers were observed. Portions of a single 
ywer are thus frequently to be found over a distance 
54 m, but to a much smaller degree over a 
tance of 19 m. 


OLE 1, CHAMBERS SEPARATED 54 X., AND 19 M. HORIMOWTALLY 


Chambers I and IT T 


(rato per hr, 





ALIE 2. CHANBER IT 120 OM. VERTICALLY APOYA CHAMBER I 


terial between ohambers—(1) 36 am alumintum, (1f) 3 om. wad , 
ning ttime of expertmen 278 hr., (ii) 182 hy. 
Number of photographs 
Particles 
m lowe1 Alaminfum Lead 
chamber (1) Total 5 or more tracks; Total Sor more tracks 
in top chamber In top chamber 
> 2 143 12 131 11 
> 5 85 10 76 9 
> 10 41 5 40 6 
> 20 12 3 19 3 
> 40 2 1 4 1 
>100 1 1 1 1 
Partioics Percentages of showers in lowm chamber 
m lower Amocmtad Kiih E OF more CIRCE Ti top 
chamber (1) : chamber 
ålamimum Lead 
> 2 8 per oant 8 per omnt 
> $ ” Zz (Cy 
> 10 12 r 18 j 
> 20 2 Cs, 16 op $ 
> 40 50 $ 26 n 
+100 10 p i109 —C,, 


In a second series of experimenta, chamber IT was 
placed vertically above chamber I at a distance of 
120 am. Absorbing layers of (i) alammium (36 am.) 
and (i) lead (3 am.) were placed immediately above 
the lower chamber (I), and the relation between 
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A DENSA SHOWAR UNDAR 36 OM. ALUMINIUM WHICH 

HAB DEVALOPED FROM A LARGA ATMOSPHARIO 

SHOWAR. THA SEPARATION OF THA TWO CLOUD 

CHAMBABS IS MORW THAN ] METRE 

atmospheric showers detected in chamber II and the 
shower phenomena in chamber I was investigated. 
Table 2 shows the extent to which showers of a given 
aize below the absorber are the result of entrant 
showers with a certain minimum particle density. 
For both aluminium and lead, the largest showers 
result from fairly dense groups of particles entering 
at the top of the absorber. The average multiplica- 
tion taking place for atmospheric showers in these 
thicknesses of material is small (about twice), and so 
we may conclude that the dense parta of showers 
have almost reached equilibrium. 
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Experimenta by Nie* have been interpreted’ as 
evidence for the occurrence of large showers in light 
materials by an explosive process. We find, however, 
that both in lead and in aluminium the large showers 
are the product of only a aight multrplication of pre- 
existing shower The relatrve frequency of 
such showers in | and aluminium will depend 
largely on the size distribution and energy spectrum 
of the meideént showers. Little is yet known of these 
factors, but it is clear from the small average multi- 
plicatiom involved, and from the form of the cascade 
spectrum in air, that large showers will be relatively 
much more frequent in the hght elements than is 
indicated by the cascade theory applied to ẹ single 
entrant particle. a 

The photograph shows a portion of a large shower 
below 36 am. aluminium derived from a large atmo- 
spheric shower above the absorbing layer. We 
estimate that the complete shower contains at least 
40,000 particles, and so has a lower limit of energy 
of 10'* e-volta. 

f A. C. B. LOVELL. 
J. G. WnsoNn. 

Physioal Laboratories, 
University of Manchester. _ 
Oct. 10. 


1 Auger, Maxo and Grivet-Meyer, C.R. Acad. Set, EOS, 1721; 907, 
Fag (1038). 


1 Nio, $. Phys , 90, 453 (1038) j 
*Holer and Helsenburg, Freeda. eral, Neturwiss. (1038). 


Evaporation of Mist Particles and its Bearing on Air 
Sterilization 

Dursa the determination of particle size distribu- 
tion in various germicidal aerosols, a qualitative 
correlation waa noticed between the biological 
activity and the persistence of the droplets in the 
. field of the ultra-microscope. The instrument was 
therefore adapted for the determination of evapore- 
tion rates; the disappearance of a selected particle 
was followed by successive measurements of ita fall 
under gravity, ite position being restored after each 
by a screw which displaced the oel contente up- 
wards. Provisions were also made to follow the 
particle throughout its wanderings in the horizontal 
lane. It was then possible to watch a single particle 
or an indefinite iod limited only by its complete 
disappearance or by physical fatigue in the observer. 

A number of tensile germicides have been ex- 
amined, in solution both in polyhydrio alcohols and 
non-hygroscopic solvents, such as water and benzyl 
benzoate 


For the most part, droplets of the binary mixtures 
examined behave like pure substances in giving a 
straight-line relation between velocity of fall and 
time4'?, and therefore between surface area and 
time, over the ter part of their lives. For ex- 
ample, resorcinol-water mixtures appear to evaporate 

ds 3 surface area 

at a constant rate Ei = const, 
which is independent of the concentration and also 
of the initial particle size over a range 5-50 per oent 
resorcinol, 0-5-2-5 u radius. But it can scarcely be 
taken that such mixtures evaporate at constant com- 
position irrespective of what this is, and, in fast, 
improved technique has shown that it is not neceasary 
to assume this; in many cases it has been possible 
to observe a very rapid initial evaporation durmg 
which an unknown amount of the solvent is 
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and even with such a high bouing solvent aa ben 
benzoate, this phase is complete in about ten secor 
when it contams as much aa ten per cent of a sol 
of volatility similar to ita own. Generally, the chan» 
in slope of the evaporation curve is so large and 
sharp that there is nothmg indefinite in the divis 
into stages. The second in the evaporat 
follows the straight hne law already mentior 


ds 
(z = const. ), and when the particle has beco 


quite small, there may or may not be a slowmg 
according to the volatility of the solute or 
presence of impurity. (But there are many anoma 
m behaviour at this ; for example, 5 per o 
glycerol in water (weight in weight) particles evapor 
completely according to the straight-line law down. 
a radius not greeter than 0-051.) 

As a result of the mutial in the evaporati 
it is not generally possible to estimate the composit 
of particles when they are under observation, € 
with volatile solvents it may be remotely differ. 
from that of the parent solution. Ternary mixto 
behave in a more complicated way, and by obeef 
tions over @ range of initial concentration and 
droplet size, it is sometimes possible to ded: 
qualitatively the changes in concentration on evapc 
tion of mixtures of this type. Thus particles 
resorcinol-glycerol-water mixtures havmg radi M 
than lp after passing the initial begin to | 
more resorcinol than water, and this continues do- 
to a very small size. 

It is found that solutions of phenols in a relativ 
inactive solvent like l1 benxoate have a n 
persistence which is anti-parallel with the volatul 
of the solutes, whereas with hydroxylic solventa t 
18 not always the case, and the anomalies are -p 
down to chemical association between the substan 
present. 

Bacteriological experiments have been carried < 
by workers in the biological section of th 
laboratories on the solutions which we have examin 
and we are grateful for permiasion to quote th 
results. ` 

It was evident from the start that the germici 
activity of a mist is far more dependent upon - 
volatility of ita particles than upon their Ride 
Walker value. Experiments with highly vole 
substances, such as phenol, confirmed BechhoF 
contention‘! that their vapours are y inact 
ee ee only when the amor 
of germicide atomized was more than enough 
saturate the available air space was any kill obtain 

Germicidal mixtures of phenol and volatile solv. 
only were roughly divi into three clases. 

(a) Highly volatile solute : No kill observed unl 
the air is saturated with respect to the germici 
Effect dependent on vapour pressure, and not 
Rideal-Walker value. 

(6) Volatile solute: A kill ooours over a sh 
period, after which no further effect is obtained unl 
the sir 1s saturated. Effect dependent on Ride 
Walker value to a large extent, since all the } 
must take place in the limited life of the droplets 

(c) Involatile solute: Almost independent 
Rideal-Walker value (for example, 50 per œ 
calcium chloride, m water, Rideal-Walker value N 
than 0:05, gives a better result than phenol wl 
dispersed). The lethal effect extends over a w 
long period, and some effect is noticeable at enorm! 
dilutions (greater than 2-5 x 10™ o.c./gm. in < 
case) with a fine mist, if sufficient time is allow 
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se classes correspond roughly to the three stages 
a typical complete evaporation curve. 

t is hoped that a more detailed report of this 
"k will shortly be published. 


-ortslade Laboratories, Ltd., 


8. R. FINN. 
E. O. POWELL. 


ibl, Ana. Phkynt Chem , 7, 888 (1888). 


wee, Proc. Amer. Acad Arts end 


Sei , 45, 363 (1010). 


ngmuir, Phys. Rev., 18, 868 (1918). 


chhold, B P., 472,623. 


structure of the Dimeric Forms of o-Isopropeny!- 
phenols 
-HYDROXKYMUs0PROPENYL compounds, for example 
readily polymerize to dimeric forms on long 


. OH 
CMe:CH, 


{t) 


O 


Me CMe 
CH, 


(2) 


ading or on treatment with hydrogen chloride’. 
ssure and are generally resinous at ordinary tem- 
ature, but they yield well arystalline moncacetyl 
ivatives, and contain only one free hydroxyl 
up. They exhibit only extremely feeble phenolic 
perties, are saturated, and depolymerize when 


tilled under atmospheric P 
ieric form of tsopropeny 


ressure. A study of the ` 
~m-cresol (1)* has shown 


4t it yields on vigorous oxidation with potassium. 
manganate a stable carboxylic acid, 0,,H,,0.00,H, 
degradation of a m-cresyl group to a carboxyl 


up. 
Jnly one very improbables 


structure has been 


xd for these dimerides* ; this contained an o i 

mx, and was based on a formula for a condensation 
„duct of m-cresol and acetone now known to be 
orrect‘. There appears to be only one structure 
wistent with the above facta and with theoretical 
wuirements. Solely on valency considerations, there 
ı fourteen monohydric phenols (excluding those 


taining @ 4-membered. 


fused to an aromatic 


rmg 
coleus) which could be produced from two molecules 
an o-hydroxytsepropenyl compound such ga (1) by 
» mutual addition of the two tsopropenyl groupe 
d ring closure to a saturated cyolic ether. Of these 
uctures, four may be rejected on stereochemical 


yunds as they contain 7- 


or 8-membered oxygen 


gs, and seven because they do not involve the 


symmetrical addition of 


the two ssopropenyl 


‘ups, a8 occurs in the polymerization of styrenes 


4d related compounds ; 


the first step in the 


idensation is regarded as the formation of a 


+) 


+ 
“Zo, CH OMe. or leas probably (CMo,.CH,.0(-CH,). 
‘dge between the two sromatic nuclei’. Finally, 
o of the remaining three possibilities may be 
minated because in ring closure an oxygen atom 


ast unite with the more 
saturated carbon atoms 


cationoid of the two 
(marked with (+)), 


ə double bonds being polarized owing to the 


jacent phenolic group. 


In the cese of either 
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intermediate the ring closure, therefore, leads to 
2’ -hydroxy-2:4:4:7:4’-pentamethylflavane (10), 
which must represent the dimeride of tsopropenyl- 
m-cresol, 

This structure adequately accounta for the 
oryptophenolic properties by the presence of the 
grouping .C(O.)Me.OH,.CMe,. in the ortho i- 
tion to the hydroxyl; tbe group ‘OMe, CH, OMe, 
even para to a phenolic hydroxyl group renders 
it extremely feæbly phenolic. The aud, 2:4: 
4 : 7-tetramethylflavane 2-carboxylio acid (m), would. 
not be expected to undergo further ready oxida- 
tion. 

The structures of the dimerio forms of other 
o-hydroxyisopropenyl compounds must be analogous 
to (11), and there can be little doubt that the dimeric 
forms of cyclohexenyl-m- and p-cresols‘ are similarly 
constituted. 


HO O 


(111) 


A full account of this work will later be published. 
elsewhere. 


Wiris0n BAKER. 


D. M. BESLY. 
Dyson Perrins Laboratory, 
University of Oxford. 
Oot. 7. 
1 K., 
Fries, G, Berichts, 41, 368 (1908) rey 


Bee at Spay, tate es he a 


G. GQmilaumin, Hull, Soe, Chim., 11,7, 378 o10) ana by Be 
, as dimers form of teopropenyl-m-ocresol are 
really thts oompound. 
ane Ste doe Baker, W., and Bealy, D. XL, J. Chom 
ibo (1039). 


*Jordan, H., X70 020). This structure has been 
Roped be WB eee DAGTA, Bariin (1080). 


* Baker, W., and Besly, D. ML, J. Cham. Soc., 100 (1089). 

*Oompare structure of a dimerle form of ansthole, Goodall, G. D., 
and Haworth, B. D., J. Chem. Soc, 2482 (1030). 

* Boettcher, F., Dissertation, Berlin (1930). 


Comparing Resistances of Four-Terminal Resistors 

Ty a letter in Natuns of September 30, Mr. Arvon 
Glynne describes an elegant and simple method for 
the comparison of four-terminal resistors. In it, as 
he pointa out, two of the ‘potential’ leads have to 
carry s amall current. I would like to direct attention 
to another method, almost as economical in apparatus, 
in which no current passes in any of these leads. 
Resistors of about 1/1000 ohm can be compared in 
this way with an accuracy of one part per thousand, 
using apparatus ordinarily available in a laboratory. 
The principle will be evident from the accompanying 
diagram. 
A low-resispance storage oell Æ supplies current to 
the circuit R, S; and R is adjusted so as to obtain 
zero deflection of the galvanometer G, first with the 
resistor r, and then with r, in circuit. If good storage 
cells are used in both circuits, steady belances are 


+ 
- 
` 


RE 


readily obtained. In practice, S is given such a fixed 
value (which need not be known precisely) that R 
will be several hundred ohms, or more, for either 
balance. Under these conditions, the resistance of 
the cell Æ will be quite negligible and 

rı R, + S., 

nm Ë +8 
This principle has, obviously, other applications; for 
example, to thermo-couple measurementa, in view of 
the low values possible for the resistances of S and G. 

JOHN J. DOWLING. 
of Physics, 
University College, 
Dublin. 


Decomposition of Hydrogen Peroxide by Catalase 

In a recent letter! Johnson and van Schouwenburg 
dispute Keilin and MHartree’s observation? that 
catalase activity depends on the presence of oxygen. 
In their reply, Keilin and Hartree? point out that the 

i ts of Johnson and van ouwenburg are 
i qualitative and therefore not conclusive. 

Soon after the publication of Keilin and Hartree’s 
: pa we attempted to repeat their experiments, 

o all their directions as closely as poasible, 
SARER E Our experiments were 
carried out in Warburg manometers with a purified 
catalase from red blood cells and with an enzyme 
from cucumber seeds pared according to Zeilet. 
To ensure complete of oxygen, the mano- 
meters were gassed with purified nitrogen until no 
. oxygen could be detected by the ferrous pyrophos- 
phate method in control iments. No difference 
was found in the rate of the decomposition of hydro- 
gen peroxide in presence or absence of oxygen. The 
non-enzymatic decomposition was controlled im 
experunents with heat-inactivated enzyme and was 
certainly not larger than in the. experiments of 
Keilin and Hartree. 

The successive oxidation and reduction of catalase 
was first by Haber and Willst&tter’ ao long 
ago as 1931. This theory haa been developed by one 
of us* along the lines previously suggested by Haber 
and Weiss’. It is based on a radical chain mechanism : 
the reduction of the ferric form of catalase is brought 
about by the anion of hydrogen peroxide (HOr) and 
the oxidation of the ferrous form by the hydrogen 
peroxide molecule iteelf. The decomposition of 
hydrogen peroxide would therefore proceed with the 
same velocity in the presence and absence of oxygen, 
as we have indeed observed. 

Although, contrary to imer and Stern’, it 
cannot be generally assumed that an oxidation by 
hydrogen peroxide would be faster than an oxidation 
by molecular oxygen, a re-oxidation of reduced 
catalase by oxygen only would have the effect that 
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no decomposition of hydrogen peroxide could t 
place at all. The reason for this is that, unles 
radical chain mechanism is assumed, all the oxy; 
formed by the reduction of the ferric form of cata’ 
must be quantitatively used up again for the 
oxidation of a stoichiometric: amount of the ferr 
form and the oxygen thereby reduced to hydro, 
peroxide. To avoid this difficulty, Kem and Hart 
formulated the oxidation reaction by the follow 
equation : 

4fe:: + 4H- + O, = 4Fe'-: + 2H,0, 


thereby sasuming the reduction of oxygen to we 
without tbe intermediate formation of hydros 
peroxide. a ee oe ee 
autoxidation and would le on 
asia of the kaeba theory i oniy far the reason | 
it implies collisions of a very high order. 

Further, on the basis of Keilm and Hartre 
theory, one would expect the reaction, if carried : 
in nitrogen, to show the characteristic curve of 
autocatalytic proceas owing to the i fort 
tion of oxygen. This is, however, not corrobora’ 
by the figures of Keilin and Hartree. 

Conclusions as to the behaviour of catalase deris 
by analogy from spectroscopic observations on 
called ‘axide- or hydroxylamine-catalase’ cannot 
accepted as strong evidence for the problem un» 
discussion. x 


Department of Chemistry, 


King’s College. 
H. W3O-MALHER I» 
Cancer Research Laboratory, 
Royal Victoria Infirmary, 
Newcastle-upon-Tyne. 


1 Johnson, E, and van Sehouwenburg, K. L., NATURE, 144, 034 (10 
* Kean, D., and Hartree, A. F., Pros. Roy. Soc., B, 194, 397 (19 
*Kellin, D., and Hartree, B. F., Narur 144, 787 (1989). 

t Yelle, K., and Hellstrom, E, ee ee a 
t Haber, F., and Willstatter, B , Der. deck. chem. Ges , 64, TAA (1 
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' Wam, J, J. Phyu, Chem., 41, 1107 (1087). 

! Haber, F., and Wes, J., Proc. Roy. Soo., A , LET, 332 (1034). 

id O. and Steen, E. G. ‘ Oxidations’’ 
ed oro a Sunk, 1039). 


Oamotic Behaviour of Palemonsetes varians (Lea 


Palomonetss varians var. miorogenitor is & com 
brackish-water inhabitant of northern and west 
Europe well known for ita ability to live in differ: 
concentrations of sea water. Specimens collect 
from brackish waters in the- viemity of Plymo 
(salinity 28-20%) are quite ab home in i 


thermo-electric techniques", from specimens kept 
different concentrations of sea water, indicate tl 
while this species is hypertonic in sea water of lov 
dilutions, it is definitely hypotonic in normal : 
water. 

The blood of animals that have been im the » 
water tanks for some months is isotonic with 
solution of 2-3-2-1 per cent sodium chloride. Hy; 
tonicity is maintained by the shrimps in dilutions 
sea water equivalent up to about 2°0 per cant sodi 
chloride, when the internal and external media » 
observed to be approyimately isoamotic (see acco 
panying graph). In sea water of 1-8-0:6 
sodium chloride, there is a slight fall in t 
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Bea water (% NaCI) 


RELATION BETWESM THE OSMOTIO PRESSURE OF 
ILOOD AND THE EXTERNAL MADIUM OF Palamoneiss 


varians. 
walues m per cant sodium chloride.- ADscisss, sea 
rater; ordmates, blood. Straight line mdicates 


where points would fall if blood and medium were 
isotonic. 


‘blood from 2-0 to about 1:8 per cent, but the blood 
vays retains a higher osmotic pressure than the 
ternal medium, and variations are confined to the 
«ove limits. Dilute sea water equivalent to 0:6 per 
it sodium chloride was approximately the lowest 
rvival limit for the species in mixtures made with 
wmouth tap water. 

The homoiosmotic behaviour of the species is clearly 
licated by the figures given above, the difference 
tween the highest lowest values for blood 
ing only about 0-5 per cent sodium chloride for 
corresponding difference of 2:9 per cent sodium 
Horide in the external medium. As compared 
th typical freshwater Crustacea’+* the blood of 
d@monetes is found to have a much osmotic 
eesure. It is all the more i this 


d hyperion of maintaining maintaining hypotonicity i in concentrated 


Marine Biological Laboratory, 
Plymouth. 
Oct. 11 

alien, H. J., J. Sot. Instr., 11, £23 (1934). 

il, A. Y., Pros, Roy. Sos., A, 187, 9 (1930). 

val, KL, Asm, Inst. Oceanogr., 8, T32 (1925). 
armainn, F., Z. eral. Physiol., 14, 470 (1981). 
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ee three ons, namely, hepatic cæcum, proximal 
oe ee The gut was split 
a aad Wis cee OF Sac Giece Seanad. 
ope, was. an i amylase activity, the relative 
activities unit area were found to be: cæoum, 
62; proximal intestine, 41; lower intestine, 30. 
In a determination of the relation of amylase 
activity to pH, the region of the junction of mtestine, 
escum and pharynx was used. The final reaction 
mixture was 2 per cent glycerine, M/50 Sørensen. 
phosphate buffer, 1 per cent soluble starch and 1 per 
thousand sodium chloride. The reaction time was 
8-12 hours at $2-2°0. Taking-the amylase activity 
at pH 7:0 equal to 100, the relation to pH is as 
shown im the accampanying table, with an optimum 
at pH 7:0. The values given are each averages of 
six determmations. 


Relative 
pH activity 
6-5 744 
10 100 
75 443 
8-0 60 +1 

Wa. L. DOYLE 
Bryn Mawr College, 
Bryn Mawr, 
Pennsylvania. 


' Holter, H., and Doyle, W. L., J. Cell. end Comp. Pkyriol, 19, 205 


Cytochrome Oxidase in Tea Fermentation 
An endo-enszyme system in tea leaf which could 
oxidize tea tannins directly was recently reported by 
Sreerangachar!. The enzyme remained bound to the 
tissue after exhaustive washing with water or phos- 
phates of acetone-dried tea leaf tiasue. Attempts to 
confirm this work in Assam at first proved fruitless. 
An enryme preparation made apparently in identically -` 
the same way was completely devoid of oxidase 
activity. Tea tannin was not oxidized and no char- 
acteristic colour with the Nadi reagent was observed 
in the absence of hydrogen xide. An orange 
coloration developed in the fi portions of the 
leaf but this was found to be due to the interaction 
of the lignins with p-phenylene diamine. The endo- 
enzyme, however, showed strong peroxidase activity 
when dome Onion peroxide was added. 
leaf preserved under acetone which 
Barat ats to Tocklai still showed strong peroxidase 
Sii, but no catechol oxidase activity could be 
detected. 


On the other hand, it was shown at Bt. Coombe 
that the endo-enzyme could oxidize both tea tannins 
and catechol directly without the addition of hydrogen 
peroxide. 

We believe the failure to confirm Sreerangachar’s 
fmdings at Tocklai to be due to the higher tempere- 
tures p iling in Assam. When green tea leaf is 
treated with alcohol at a laboratory temperature of 
80° C. a crude enryme preparation resulta with little 
or no oxidase but high peroxidase activity. If special 
precautions are taken to keep everything as coool as 

le during the treatment of the tissue with 
alcohol, the enzyme preparation can bring about the 
oxidation of tea tannins and catechol without the 
addition of hydrogen peroxide. Treatment with 
alcohol at the higher tem has obviously 
inactivated an enxyme which is essential for the direct 
oxidation of tea tannins. 
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The lability of this latter enzyme and the firmness 
of its attachment to the tissue suggesta its identuty 
with cytochrome oxidase. If this latter ensyme were 

t in the leaf, 8 '8 preparation would 
be expected to contain both the enzyme and its sub- 
strate. Cytochrome oxidase together with cytochrome 
can oxidize both catechol and ascorbic acid, although 
the enzyme alone is completely specific for oyto- 
chrome. The peroxidase in the preparation would 
also utilize the hydrogen peroxide produced during 


the oxidation of cytochrome for oxidation of ita sub- 


strates. In these conditions, with hydrogen peroxide 
already present, addition of more hydrogen peroxide 
might not accelerate the oxidation, and the enzyme 
preparation would apparently have no peroxidase 


activity. 


This interpretation would seem to explain our 
apparently contradictory findings as to the nature of 
the oxidizing enzymes m tea leaf. Sreerangachar’s 
finding that tea tannin can be oxidized directly by 
an enzyme preparation obtained from tea leaf does 
not necessarily establish the presence of a tannin or 
catechol oxidase in the system. The claim put for- 
ward by one of us* that ascorbic acid oxidation is 


the stage in the fermentation process is 
also withdrawn. The direct oxidation of ascorbic 
explanation 


ae ee 
m terms of the above theory. Ot 


be published elsewhere at a later date. 
J. LAMB. 
Tea Research Institute of Ceylon, 
St. Coombs, Talawakelle, 
Ceylon. 
E. A. Hovesron ROBERTS. 
Indian Tea Association, 
Tocklai, Cinnamara P.O., 
Awam. 
_ October 5. 
1 Sreerangachar, H. B., Cwr Sei., 8, 13 (1089). 
"Roberts, R. A H, Bwohem. J., 68, S43 (1939). 





. Role of Manganese in the Biological Synthesis 
of Ascorbic Acid 

In continuation of my previous work’, it has been 
found that the guinea pig liver also can synthesize 
ascorbic acid from the precursors both tn vitro 
and m vivo. The concentration of manganese neceg- 
sary for the synthesis is much higher than that 
required in the case of rat liver. 


In vive 
Mgm. Mgm. 
% asoorhic ascorbic 
Monin} Sugar acid Exp. acid Remarks 
B.-L. per gm. per gm. 
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evidence has 
also been found against the existence of ascorbic acid 
oxidase in tea leaf, and these findings together with 
a fuller investigation of the cytochrome oxidase will 
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The hypothesis is advanced that the inability 
the guinea pig and man to their requi 
ment of ascorbic acid is due to the lack or insufficier 
of manganese in their tissues. The active oxidat 
or deh mechanism is made up of mr 


ydrogenating 
ganese and the dehydrogenase, manganese acting 


the capacity of a coenzyme. 
Further mvestigation in support of the hypothe 


is in progreas. Details will be published elsewhere 


Department of Medical a a aca 
Prinoe of Wales Medical one 
Patna. Sept. 25. 

1 WATURM, 163, 811 (1039). 


Polyploids are More Variable than their Origi 
Diploids 
STUDYING the modification of a large number 
experimentally produced polyploid planta of vari 
species and families (Sclanaces, Graminess, Co 
posite, etc.) within the single planta and in the-po 
loid lines in respect to the modification of tb 
loid forms, when the plants grew in equal envir 
mental conditions, I found the following regularit> 
Cell dimensions showed in the majority of the ca 
studied a ter modification in the te papal th 
in the diploid planta. Cell dimensions of t 
mentally produced ootoploids were more ina Ay 
than the oell dimensions of tetraploid and dipl 
forms. The numbers of chloroplasts per pair 
stomatal oella were more variable in the tetraplo 
than in the diploids and much more variable m * 
octoploids than in the tetraploids and diploi 
. Counting, for example, the chloroplasta! in 100 pe 
of stomatal cells of each form of Nicotiana alatt 
diploid, tetraploid and octoploid, the following vah 
for the standard deviations were respectively foun 
Can = 1°81, Og = 4-76, und a,, = 7°08. (It v 
found that polyploidy does not affect the size of i 
chloroplasts! *. It also does not significantly affe 
the variability of the chloroplast diameter.) T 
modification of the cell dimensions decreases son 
what gradually in the subsequent polyploid gene» 
tions, that is, it decreases with the increase of t 
polyploid generations. But in the cases stud» 
tetraploids still had more variable cell dimensio 
in the fifth generation than the corresponding diploic 
It was logical to expect that a greater modificati 
of the ocell sizes and of the numbers of the chlo» 
plaste (assimilatory organs) of the polyploid for» 
should condition a greater modification of the pla 
airo as well as of all the dimensions of the pla 
pace Our measurements showed that this is tr 
aan tne of the cases. Plant size, leaf dime 
ies flower dimensions were in the majori 
of the cases much more variable in the tetraplo} 
than in the diploids. The o dimensions of t 
octoploids were more variable than those of t 
diploids and tetraploids. 
It was also logical to e that a greater modific 
tion of the dimensions of the octoploid a 
pete Jala plants should lead to more freque 
opmental anomalies. It was found that tet» 
ploid ii formed a greater 


tage of abnorn 
flowers and leavea than the diploids. The tenden 


` was noted for tetraploids originating from speo 
with large chromosame numbers to form a somewh 
greater percentage of abnormal flowers than t 
tetraploids originating from species with sm 
chromosome numbers. Experimentally produc 
octoploids formed a much greater percentage 
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oormal flowers and leaves than the tetraploids and 
Joids. Modifications of the organ dimensions and 
ger of anomalies of the tetraploids 
tendency somewhat to decrease with the 
rease of the polyploid generations, but, in the 
„jority of the cases both were still greater in the 
raploids than in the diploids. . 
F species hybrids of distantly related esi eat 
the majority of the cases, more variab 
zan ions than the parental species ; iay 
10 formed rmal leaves and flowers more often. 
Ml dimensions of the majority of the amphidiploids 
at were studied were also more variable than those 
F species hybrids from which they were produced. 
æy also formed abnormal organs more frequently. 
« amphidiploid, however, did not show greater 
rdifications of the cell and organ dimensions and 
i not form many more abnormal flowers and leaves 
an the F, hybrid from which it originated, but the 
ter was a croes product of distantly related species, 
ring very modifications of cell and organ 
ons forming a very large percentage of 
ormal flowers and leaves. The numbers of seeds 
.per flower by the suto- and allo-polyploid plants 
re much more variable than the numbers of the 
ds set by their ancestral forms. A series of allo- 
loid species, studied recently, showed greater 
difloations of cell and organ dimensions than the 
loid. species of the same genus. But there were 
o allopolyploid species that did not show greater 
+difications of the oell and organ dimensions in 
mperison with the diploid species of the same genus. 
æ increase of the modifiabilities of polyploids and 
certain F, species hybrids (the products of distantly 
ated ies) are of great from the 
olutionary and plant breeding (agricultural) pomts 
view, because t are closely connected with the 
asticity and adaptability of the planta, playing at 
ə same time an Important role in the geographical 
tributions of the plant organisms. 
A series of allopolyploids and F, hybrids have, in 
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addition to the increased modification, increased 
frequency of abnormal mitosis’, and more often pro- 
duced somatic mutations?‘ than the parental species. 
Both allopolyploids and autopolyploids that propag- 
ate y often give rise to new hereditary varia- 
tions as a result of abnormal meiosis and crossings- 
over between partially homologous chromosomes5*. 
Extensive studies in the Triticum and 
Nicotiana showed that in the majority of the oases 
polyploids are characterized by @ much greater 
polymorphism tban diploids. ‘Our data are in close 
agreement with those obtained by N. I. Vavilov upon 
the same problem but from another point of view. 
Dowrono Kosrorr. 

Institute of Genetics, 
Academy of Sciences of the U.S.S.R., 

Moscow. August 22. 


100 Kostoff, D., Curr Sei., 7, 270-278 (1038). 


t Kostoff, D., and Kendall, J., Gertenbeewiss., 9, 20-44 (1934). 
‘Eoso, D, J. Gena , 87, 120-200 (1988). 


Sir Frank Dyson 

I nava been p to write the life of my 
father, the late Sir Frank Dyson (formerly Astronomer 
Royal), but owing to war work have had to postpone 
the task for the present. I am, however, anxious to 
collect letters and other material before these are 
destroyed. 

May I appeal to those who knew my father for 
any letters they may have of his, or for any reminis- 
cences they may oare to give me. [should very much 
value the personal reminiscences of his scientific friends. 


I shall naturally take the greatest care of all papers 
sent to me, and T undertake to return them within 


a few days. 
The Chimes, Marcaner Wisor. 
Radford Rise, Stafford. 


Points from Foregoing Letters 


OBSERVATIONS are recorded by A. C. B. Lovell and 
G. Wilson of the frequency with which coamic ray 
owers from the affected two cloud 
ambers operated simultaneously and arranged in 
erent ways. From the average multiplication 
erved when lead or aluminium is interposed be- 
‘ean the chambers, they conclude that large showers 
ll be relatively more frequent in light elements than 
indicated by the cascade theory applied to a single 
trent particle. 

The evaporation of droplets in mista of phenolic 
rmicide solutions has been studied by 8. R. Finn 
id E. O. Powell by means of the ultra-microecope. 
2e results, correlated with the biological findings, show 
at three rough classes of bactericidal behaviour are 
stinguishable according to the volatility of the solute. 
From a study of the dimeric forma of Cee 

yl compounds, W. Baker and D. M. Bealy 

«clude that they must be derivatives of flavans. 
his structure satisfactorily explains their properties. 
J. J. Dowling describes a method for the com- 
„rison of small resistances using ordinary laboratory 
rparatus. 

J. Weiss and H. Weil-Malberbe state that further 
lantitative work on the action of catalase has 


shown that catalase activity does not depend on the 
presence of oxygen. This is in ent with the 
theory recently and based on the earlier 
discusaion by Haber and Willstétter. It was not 
possible to corroborate Keilin and Hartree's results, 
whoee theoretical views are also criticized. 


N. K. Panikkar finds that Palemonetes varians Is 
hypotonic in normal and hypertonic in dilute sea 
water. The osmotic pressure of its blood ranges from 
1:8 to 2-8 per cant NaCl for æ corresponding range 
of 0°6-3-5 per cent NaCl in external medium, 
isotonicity bei at about 2-0 per oent. The 
homoioamotic viour of the species is of interest 
in view of ita habits and distribution. 

In examining the intestine of Amphioxus for amyl- 
ase activity, W. L. Doyle found that the 
activity per unit area was in the coœcum and least 
in the lower intestine. -The relation of pH to amylase 
activity was also studied and showed an optimum at 
pH 7. 

J. Lamb and E. Fl. Houghton produce evidence that 
the oxidase responsible for the oxiddtion of ascorbic 
acid in the tea leaf may be identified with me 
oxidase, and that it is unlikely that an ascorbic asid * 
oxidase is present. 
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RESEARCH ITEMS 


Ghost Figures of Santa Cruz parents who died within 10 days of infection w 


‘Tam wooden figures from Santa Cruz, which mouse typhoid were more susceptible than the 
sent the ghost or soul SE a paoa Gio lias edi from surviving parents. Selection and inbreedi 
succeasful during his life and has gained prestige, from susceptible and resistant parenta retained thi 
are figured and described by Joyce Gillett, of the characteristics, while hybrids between highly resiste 
Cranmore Ethnographical Museum, Chialehurst, in and highly susceptible mice showed @ monofactor 
Man of October 1939. hese wooden figures are F, segregation for resistance to both typhoid and e 
made after death and erected in the hous of the ePhalitis virus. Resistance is dominant in both cas 
deceased, when a feast is given. After the feast, the The outbreak of epidemics in genetically hete: 
figure remains in the house standing in a oorner. Senecus populations is discussed. Epidemics : 
Very often skulle are seen standing around the caused in hitherto uninfected populations by i 
figure, and these are said to be the skulls of past troduqtion and spread of ẹ highly virulent, 3 
owners and keepers. Each figure has one keeper, ee ee Daa alad sauna 
and often gifta of tau and conch shells are placed gent remains stable but the resistanoe of the po] 
before it. The figures are made, and with sation is reduced by inadequate diet or other caur 
esteem, not on account of an unwillingness to The dosage in the population therefore increas 
the dead, but because of a fear that unless pete Those individuals which are innately suscepti 
tangible is made in the likeness of a man who was become infected first. The epidemio curve refle 
lucky, that which was for the good of the people this genetical difference in susceptibility. 
during his lifetime may be lost for ever. But if such Re a 
an iaeo nade- ii a belioged that the ane es Genetic Differences in Wild Drosophila pseudoobscura 
captured for all time the gift of being lucky which TH. DonzHanaxy (Proc. Nat. Acad. Sot., 26, 31 
was bestowed on the deceased, and this can now be 314; 1989), continuing his studies on geneti 
transferred into the body of any living person— differences in wild pulations, shows that samp 
usually a member of the family or a relative—where of different populations of Drosophila pseudoobsct 
it will continue to function. One example, now in caught in southern Texas show structural differen: 
the Cranmore Museum, was found in a disused house, in the third chromosome similar to those previow 
not a ghost house, suspended from a height of five found in California. Further, although some popu 
feet, and encased in a conical bird-cage of wood, the tions were only 1} mules apart, these appeared 
whole being covered with mata and tapa cloth, be different in constitution and to be distinct breedi 
which appeared to have been smoked over a fire.: unite. A 
On unwrapping, a very carefully decorated male form 
was found, in the nose and ears of which were Mouth-parts of the Female Anopheles Mosquito 


pendants of pearl shell; pearl shell pendants hung Ly Parasitology (31, 212-242; 1 A. Bob; 
on the hair, which was wrapped in tapa cloth and gon gives an A of the AE e A iua 
dressed in the shape of a cone, and protruded at the Gy dhe tunel Gea dae eating It appe 
back of the neck. Biceps, wrists, knees, and ankles that the observation made by Vogel in 1920 that t 
are circled with fibres on which are pendants and labral canal is closed ventrally by the opposed edg 
adornments of shell or seeds, while around the waist of the labral groove is confirmed. The hypopharyn 


was a loin-cloth and a girdle of currency. The whole on the other hand, plays no part in the vent» 


$ 


figure was dusted with turmeric. closure of the food channel, except at its bas T T 
use of the term ‘labrum-epipharynx’ is dispensed. wr 

The Quintuplets in favour of the simple designation of ‘labrum 

J. W. MacArthur and A. R. Dafoe (J. Hered., 30, Sn it is pouites out, disagrees with t 

859-364; 1939), continuing their analyms of the homology of the labela with labial palpi on t 


Dionne quintupletea examine their growth up to their ground that the lobes of the labium have usuas 
fifth birthday. The quintupleta were unlike at birth each a single muscle inserted directly upon it, where 
but have become, as is usual in monozygotic twins, the palpi have antagonistic muscles. It is shos 
more similar than fraternals. The variability in that in Anopheles the labella have these an i 
weights was greatest at times when growth was muscles as in typical palpi, and the homo 
retarded-——birth—-weaning——before pines of tonsils. consequently upheld. During feeding, penetration 
The maximal differences foll from 45 r cent at the skin of the victim is made by the labrum a» 
birth to 7:2 per cent at five years. ly height the wide terminal blades of the mandibles act as 
differences Fay ean E A E one year to cep to thé entrance of the labral canal and serve i 
1-1 per cent at five years. The rates of growth of its protection during penetration. The function 
the quintuplets are neither equal, nor proportional the maxillm is to help in the effloient and smoo 
to birth weight, but are regulative as with regenerating penetration of the host's skin. 

parte which tend to reach their potential dimensions 


under equal environmental conditions. North American Bees of the Genus Osmia 
: Unpuae this titl the Entomological Society 
Inheritance of Disease-~Remstance Washington presenta the first volume of what 


L. T. Wresrar (J. Hered., 30, 865-370; 1989) expected to be a series of memoirs. Written N 
hes analysed the reactions of mouse populations to Grace A. Sandhouse, it is a cloth-bound publicati: 
mouse typhoid and encephalitis virus. Progenies of of 167 pages and was issued in August 1939. Bees 
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genus Osmia are essentially denizens of the 
warctic and nearctio regions, few being found 
where, and they are entirely wanting from the 
ectic and Ethiopian regions. Of approximately 
names, which have been proposed for species of 
aia m the nearctic region, about 120 become 
onyros and 30 are referred to other genera, thus 
ring 180 names now in the genus. The issumg of 
4 memoir was made possible from accumulated 
rest on a monetary bequest of the late Frederick 
eb which was supplemented by a donation by 


E. A. Schwarz. Inquiries regarding the sale of 
1 publication should addressed to the Corre- 
nding Secretary of the Entomological Society of 


shington, care of the Bureau of Entomology and 
at Quarantine, Washington, D.C. 


astrous Earthquakes, January—June 1938 z 

. P. Rormt has discussed the earth felt 
man during the first six months of 1938 (Revus 
r (Udude des calarnids, 2, No. 7, 280-241; July- 
gust 1939). The five most disastrous shocks were 
æ of February 5 in Columbia, April 19 in Asia 
aor, May 3 at Iguala in Mexico, May 19 at Céldbes, 
i June 11 in Belgium. The epicentral region of 
Columbian earth , which was felt as far as 
with the great ‘graben’ 


1 Amaga. Probably the greatest shock of the 
iod was the one with epicentre in the vilayet of 
sehir in Turkey, where ten vi were com- 
tely destroyed. her about 756 houses were 
ee 
ured. The epicentre of earthquake of May 3 
+ been determined at the Observatory of Tacubaya 
have been neer Huilziltepec (Guerrero). This, 
wok resulted in the destruction of much property, 
: deaths of five le and injury to thirty-eight 
„ors. ‘The earth of May 19 with epicentre 
the Straits of Macassar was particularly violent 
i did great damage at Dongala, where sixty houses 
re ruined. The earthquake was followed by a sea 
ve 3-3 m. high which flooded areas 80-100 m. 
and, doing great damage to dwellings, crops and 
chandise and resulting in death and injury 
several . Acoording to M. O. Somville, the 
centre of the Belgian earthquake of June 11 was 
the centre of the Mons-Brusmels-Ghent triangle 
i ite depth of focus 50 km. This shock resulted in 
» deaths of three people and damage to property 
several millions of frances. a ih Shed 
e at Brussels, Audenarde, i, Lille, eto., 
idows were broken at Anvers, and the shock was 
t at Paris and ab distances up to 300 kilometres 
m the epicentre. 

ocity of Coloured Light 

DURING the last twenty years, observations have 
m made to determine whether light of different 
ours travelled through interstellar space with the 
nme velocity. They have in general been based on 
servations of the times of the primary minima of 
» light of two wave-lengths of a binary star, gener- 
y Algol. Some have led to the conclusion that 
i light travels faster than blue, others the reverse. 
© question has been recently examined by J. 8. Hall 
Amherst College Obeervatory, working at the Sprout 
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Observatory with granta from the American Philo- 
sophical Society and Swathmore College (J. Frankim 
Inst., 228; Oct. 1939). He measured the light of 
Algol, of wave-lengths 5500 A. and 8060 A. respec- 
tively, by & ene photometer and com 
them with of a non-variable star Alpha Persei, 
making oorrections for background ination, 
atmospheric extinction and sensitivity of the photo- 
meter. He concludes that the mmima for the visual 
and infra-red rays occur at the same time with an 
uncertainty of 8 mmutes. As the light from Algol 
takes 195 light years, that is, 55 x 10°! minutes, to 
reach the earth, this means that the speeds of the two 
lights are identioal to within 3 parts in 85 millions. 
This supporta the similar conclusion of Russell, Fowler 
and Borton from the scarcity of matter in interstellar 
space and the earth’s atmosphere. 


The Minor Planets of the Hecuba Group 


Taa above is the title of the Halley Lecture 
delivered by Prof. A `O. Leuschner on June 16, 1938 
(Oxford : Clarendon Press. 8s. 6d. net). The Heoube 
Group comprises about one third of all the known 
minor planeta, and they revolve about the sun with 
TP ee ee 

very close commensurability existe, for 
example, if a planet revolves at almost twice the 
angular daily rate of abs fata the determination of 
the exact motion of the becomes complicated. 
Boblin’s Group Mothod has been applied to the’ 
problem with considerable success, and von Zei 
and also Leuschner and his colleagues have developed 
the method, tables being published to facilitate the 
comp ions. In the “Berkeley Tables’, produced 
by » higher order terms have been used 
than were employed by von Zeipel, and their applica- 
tion to Hygeis and a few other planets confirma their 
great accuracy. The Rechnen-Institut has recently 
utilized these tables for the develo t of the 
parencbatione of ihe piante of ihe Tiss ba Groap. 
and Dr. Raube has already published the resulta for 
Erato and Antiope. There is a considerable amount 


New Mathematical Tables 


A SHVHN-PLACE parallel table of tan 2 in radians 
and log,.{1 + 2*), computed “by Dr. L. J. Comrie, 
has been added to the ‘Tracta for Computers” of 
the Department of Statistics, University College, 
London. Prepared in the first mstance to assist in 
the fitting of curves of Pearson's Type IV to 
distributions, the table will obviously assist in any 
other problem which involves the numerical in 
tion of a rational function with a definite quadratic 
denominator; that the logarithms are not natural 
does not imply a complication m practice, for in any 
lication le a 


are an inadequate protection, that is because we 
have no doubt that the tables are going to be subjected 
to hard weer. The tables are published by the 
Cambridge University Preas, price 8s. Qd. 


7 
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COALBURSTING 


S the coal mimes of Great 
Britain were mechanized, the 
standard practice became to under- 
cut. the coal seam by meana of a 
coaloutting machine and then to 
bring down the coal by drilling 
holes in the seam. above the cut, in- 
arung charges of ‘permitted ex- 
plosives’ and then detonating theese. 
This method of winning ooal, how- 
ever, suffers from grave disad- 
vantages. Every shot that is fired 
is a potential danger, especially 
when detonation resulta in what is 
technically known as a blown-out 
shot. Even if no explosion results, 
the cloud of coal dust produced 
tends to make the mine atmosphere 
unpleasant and dangerous. Further- 
more, when shots are being fired, 
the workmen must be withdrawn 
from the coal face to a place of 
safety, thus interrupting work. 
Finally, the shock of the explosion 
may damage the roof so that the 
men on returning to the face are ; 
confronted with a changed set of DISLODGMANT OF COAL OOMPLSTED : NOTS THM PISTONS OF THE COAL 
conditions which may be very BURSTHR FULLY MXTHNDHD AND THE OHUNKY NATUBE OF THR 00A 
dangerous, especially when the roof Beers ee 
is fnable. When it is realized that ae 
in a single colliery 100,000 ahots may be fired per and physical methods of bringing down ooal h 
annum, the magnitude of the potential danger is been tried during the last fifty years, ane of tb 
obvious. being the Tonge hydraulio wedge. The modern ‘œ 
Any method which obviates the necessity for firing burster’ is a development of Tonge’s hydraulic we 
shots is of interest to the mining community, which has been made possible by the developme 
furnishes an opportunity for pure science to be of in metallurgical science and engineering practice 
assistance to tadustey: A great variety of chemical relation to the tranamission of hydraulic ae 
2 high preasure. It entirely elimi 
shot-flring and has been used ove 
sufficiently long period of tirne 
ita usefulneas and efficiency to 
; assessed; several hundred cc 
ee A eee ay Eg T a a bursters are now in use in 1 
a ee! AN Gomes jf British coalfields. 
Te ee ee oe os nee aE Fy! In coalbursting, the seam is 1 
OAT Tir en: er ee g VO Aa le ai wa dercut as before with a mechani 
cutter and holes are bored in + 
coal above the cut by electric dr 
or compreesed air drills of the t 
bine type. Now, however, t 
coalburster is placed in the h 
instead of a charge of explosi 
Briefly, the coalburster consists o 
round stainless steel barrel (alx 
8 ft. m length and 3 in. in diame 
bemg a common size) chambe 
on one or both sides to accomn 
date a number of pistons, 
phmgers, each about 2 in. Im 
which can be forced out radia 
from the barrel by hydraulio pr 
sure. This hydraulic preasure is « 
veloped by a small hand-pump, oc 
Fig. 1. nected to the burster by a length 
BUILDING UP PRESSURE IN THE OOAL-BURSTHR. armoured hose, & pressure of 801 


+ 
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)00 Ib. to the inch being developed and oom- 
<nicated to the pistons: Since the hole in the coal 
been drilled as a anug fit for the bar and steel liner 
ch goes beneath it, the foremg out of the pistons in- 
ves the disrupting and breaking down of the coal. 
er the burster has been placed in the hole, the mimer 
ires to the pump some 10-20 ft. away and operates 
hand pump to generate the required to 
st down the coal. As a rule, coal comes down 
hin two er three mimutes of commencing to 
wate the pump, and several tons of coel are 
age ae perce rpcara 
of this techni is obvious—there 
eyes risk of an explomon. Moreover, very 
le coal dust is produced, so that conditions pre- 
poceing towards an explosion are absent, and, of 
marae, the mime atmosphere is much pleasanter and 
«lthier for the workmen. Again, round coal of 
ximum market value is produced and it is not 
ttered or rendered ‘tender’ by en explosion ; 
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therefore it does not suffer from disintegration in 
transport. Finally, but not least important, the 
roof is in general not disturbed. Should any change 
in conditions take place, however, the fact that the 
men are present all the time, and not withdrawn as 
in shot-firmg, means that there is @ very much 
better chance of detecting changes m roof oon- 
It is found in practice that the ooalburster has 
very few limitations, that it will operate successfully 
on all types of coal, hard or soft, in stalls as in wide- 
work, and will function weil under a variety of con- 
ditions. One colliery in Great Britain has for some 
years now been getting ite whole output (8,000 tons 
per week) by means of coalbursters, shot-flring being 
completely eliminated. The device must be looked 
as a notable contribution to the safer working 
pf cual eines and to che deodantion of coal ol 
market value than has been possible by the use of 
explosives. A. HARVEY. 


SCIENTIFIC AND INDUSTRIAL RESEARCH IN 
NEW ZEALAND* 


~HE ge re Oe 
of Scientific and Research, New 
sland, which oovers ies year sleet refers to 
initiation of a number of new research activities, 
ə of the most important of these is the formation 
« Timber Protection Research Committee of the 
mou to direct and oo-ordinate research on the 
servation of timber from the attacks of wood- 
ing insects and fungi. The depreciation of build- 
securities from the attacks of these presents 
-erious problem in New Zealand, the research 
gramme planned by the committee contemplates 
ek by the Entomological Division and 
wases Division of the Plant Research Bureau, 
oe biological studies of wood-infesting insecta, 
sotration testa for wood preservatives, and toxicity 
ats with insects and fungi, aswell as further work 
sihe Dominion Laboratory on the analysis of wood 
wervatives and the chemical aspects of penetration 
ta. 
Whe serious effects of uncontrolled soil erosion neve 
to the establishment of an 
tee on soil erosion and 
sort a Geese 
-æ oover in New Zealand and prevent irreparable 
mage. The report of this committee is in process 
publication and indicates that in few cases is the 
mage beyond repair, although in many areas soil 
«ion has reached a serious state, and a programme 
handle the problems that are now apparent is 


Kn addition to ite intensive studies on cheese 
ters, the Dairy Research Institute bas carried out 
number of in tions on butter-making, in- 
«ding the oxidation of the fat of butter in oold 
„rage, starters for butter, and the factors affecting 
«dnees of butter. Other work bas been concerned 
uh the chemistry of incipient oxidation defects in 
tter, and the control of mould in dairy products, 
of Scdentific and 


including the resistanos to mould attack offered by 
different pigments, and the effect of various paint 
vehicles and driers. The Plant Diseases Division of 
the Plant Research Bureau has continued ite investiga- 
tions on the control of dry rot in swedesa and turnips, 
the control of club-root, and the use of arsenate, 
derris and nicotine sprays and dusts for the control 
of diamond-back moth. Other work of this Division 
has been concerned with timber ion and 
the testing of seed disinfectants ; a fourth list of 
certified sprays has been issued. The Entomological 
Division has continued its work on the introduction 
of parasites for the control of the diamond-back moth, 
on the sheep maggot fly problem, and on timber 
borers. Animal research at Massey College has been 
concerned with the application of accurate scientific 
methods for ing wool characteristics to the 
grading Qf individual stud sheep, and arrangements 
are being made with the Wool Manufacturers Research 
Association at Dunedin for the commercial processing 
of wool with known and accurately measured char- 
acteristics. 

Fruit research has covered fertilizer, rootetoak and 
pruning experiments on apples, and studies for the 
chemical control of bronre-beetle and red-mite, 
physiological studies of internal cork of apples, 
spraying experiments and the testing of certified 
sprays. The Fruit Cold Storage Committee hag in- 

igated the use of copper-treated wraps for the 
control of the spread of grey mould in winter cole 
pears, aa well as the effect of fertilizer treatment on 
the keeping quality of Cox’s Orange and other 
varieties of apples. Storage trials have been continued 
with Ballerat and Washington apples. tal 
work on boron in relation to o Physiological diseases 
has been directed towards the persistence of boron 

in soil. 

The Tobacco Research Advisory Committee has 
germination studies and investigations on mosaic 
disease. The plant selection work has yielded «a 


natural Italian perennial rye grass croes ecotype, 
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shuwing definite promise for short-rotation arable 
lye, such as occurs in the South Island. Interesting 
work has been carried out by the Plant Chemistry 
Laboratory on plant growth-substances and their 
effect in promoting the rooting of cuttings, and par- 
tacularly effective resulta have been obtained with 


8-indolylbutyric acid. 


THE CRAB NEBULA: A 


HE Crab Nebula in Taurus, which has the 
distinction of bemg No. 1 in Meæier's Cate- 
logue, is of peculiar interest, as is shown by articles 
published respectively in L'Astronomie (August 1889) 
and in the Telescope (September 1939). These articles 
summarize the resulta of several technical papers 
Po on this subject during the pest few years. 
t seems likely that the Crab Nebula was first recorded 
by John Bevis, an English physician, in 1781. It was 
rediscovered in 1758 by the French astronomer, 
Charles Measier, and was later the subject of careful 
scrutiny by Sir William Herschel. It was observed 
with the great reflector at Parsonstown, Ireland, by 
Lord Rosse, whose drawing of the nebula, published 
in 1844, probably suggested ita name. It remained, 
however, for astronomical photography to show, first 
in 1892 by Issac Roberts and later by the American 
astronomers (Keeler, Curtis and Ritchey), its 
peculiar filamentary structure and afterwards to 
provide data for measuring ite linear rate of expension 
of about 0-18” per annum. 

Using this value and the present angular dimensions 
of the nebula and extrapolating backwards, an 
interval of about 800 years is obtained for the nebula 
to expand from & point of origin. A similar time 
interval (900 years) was obtained by Hubble. Spectra 
of the Crab Nebula, first obtained in 1913-15 at the 
Lowell Observatory, showed & bowing of the emission 
lines, when the slit of the h crossed the 
whole extent of the nebula (major axis 6’). Inter- 

this feature as a differential Doppler effect 
due to the approaching nearer side of a shell of gas 
and the receding further side, Mayall in 1987 derived 
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Tbe report also refers to the work of the Leest 
and Shoe Research Association, the Wool Ma 
capital oe eh h Association, which has contin 

o Taw wool 800 to re 
research, the activities of the TR Bana Regee 
Bureau and of the Dominion Laboratory and G 
logical Survey. 


PROBABLE SUPER-NOVA 


a velocity of expansion of about 1,300 km./sec. fr 
Lick spectrograms. Assuming a constant rate 
expansion, he concluded from the available data t™ 
the epoch of the outburst was about a.D. ll 
Meanwhile, Lundmark had pointed out that » 
Crab Nebula was near the position of the brip 
object recorded in Chinese and Japanese annals 
having béen seen for six months in ap. 1054. 
1984, a translation by Y. Iba of the Japanese reoc 
gave the position of the object as near the s- 
© Teuri and its brightness as equalling that 
Jupiter. By combining the apparent linear e 

in seconds of arc per annum with the absolute 
pansion in km /seo., the order of distance was , 
rived as 1,500 parsecs, equivalent to nearly 6,( 
light years. Using this distance and the appan 
magnitude of Jupiter (— 2-2 m.), the absaol> 
magnitude of — 18-1 is obtained for the nova, wh 
must have been at least one hundred times ag bri 
as af ordinary nove. 

In Oontrifuttons from the Mount Wilson Obser 
tory No. 600, W. Baade assembles the evidence 
the existence of two classes of novm, common no 
and super-nove, which differ in luminosity by 
factor of about 10,000. Typical of the former ol. 
is the nova which appeared in the Andromeda neb» 
in 1885 and reached & maximum apparent vise 
magnitude of 7-2, equivalent to an absolute mag 
tude of — 15-0. To this recently recognized cl: 
of super-noves, so the evidence suggesta, the no 
of 1054 may have belonged, and the e ab 
of gas originating with the cosmico explosion 1s 4 
visible as the Crab Nebula. 


TREATMENT FOR ROT-PROOFING SANDBAG 
REVETMENTS 


NANDBAG revetments exposed to the weather tend 
to break up, due to rotting of the sandbags, and 
inquiries have bean made about preservatives. Two 
types of preservative are suitable. They are re- 
spectively a creosote or tar distillate, used as a 
water emulsion, or @ solution of an organic copper 
salt in creosote made up into an emulsion. The 
former is more widely available than the latter and 
18 suitable for treatment of revetmenta in position 
which have already deteriorated by being exposed to 
the weather for some time. The latter is more potent 
but is also more ive, and ita use will not 
generally be justified unless the bags are in good 
condition and unless it is desirable to take down the 
whole revetment, treat all the bags and then re-pile 
them. 


The application of the preservatives should confo» 
with the following specification : 

(1) A creosote or tar distillate of E EN 
type applied as a water emulsion in such a quantity 
to give on the exposed portion of the bag a coating 
creosote not leas than one fifth of the normal di 
weight of the fabric exposed. This is given appro 
mately by a 25 per cent creosote emulsion wh 
sprayed on the bags to give a thorough costi 
completely satisfying the absorption of the fibr 
The creosote should comply with British Stande 
ooa No. 144/1936, ‘Creosote for preservati 
of timber’. 

Any normal emulsifying agent may be used a 
the folowing is given aa an example of the proce 
of emulafication. , 
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The folowing ingredients are used: 65 parts 
osote and 35 parts water with 1-2 parts oleic acid, 
3 parts casein and 0:36 parts sodium hydroxide as 
3 emulsifying agent. The agent is dissolved in 
ter and the two fluids are mixed in a jet similar to 
at of a cream-making machine. An emulsion pre- 
~ed in this way should be stable and can be trans- 
«ted in drums or kegs. Before use it should be 
uted with water. to a suitable consistency for 
eaying so that the creosote content does not fall 
low 25 per’ cent. 
(2) dept oe A E R re Ba ta 
tar distillate of type indicated in (1) above, 
æ solution then being made up into an emulsion 
mah water, by the use of a special type of emulsifying 
ent. The copper salt should be one of an organic 
iby acid of high molecular weight (such as, for 
pea oleate). The organic copper salt 
ould be ed in the proportion of 16 per cent of 
Ð weight of the creosote, and the whole should be 
aulsified with water. When sprayed on the bags it 
vuld be applied as 20 per cent emulsion. This will 
sve 0-5-1-0 per cent of metallic copper, estimated 
the normal weight of the fabric when conditioned 
der ordinary atmospheric conditions. 
Care should be taken to coat thoroughly any 
ams visible on the face of the pile and to work the 
aulsion well into the seams. The spraying should 
done with a paint spray or horticultural spray, 
d the stirrup-pump recommended for A.R.P. fire 
otection may be used if no other spray is available. 
re is needed to avoid fire msk during application 
when handling creosote In the ordinary way. 
creosote may cause stains, suitable 
sures should be taken to protect the surface of 
dings against which the bags are placed whilst 
saying is in progress. 
In order to obtain the best possible penetration 
xœ the revetment the preservatives should not be 
plied immediately after a heavy rain. They will 
far more effective if the pile is given a reasonable 
«0 for drying after rain. 
It will be desirable to repeat the treatment, and this 
ould be done at intervals not exceeding three 
mths. i 


UNIVERSITY EVENTS 


Dusnam.—The honorary degree of D.O.L. has been 
ferred on Sir Oharles Peers, chief i of 
cient monuments and architect in charge of the 
urham Castle restoration schame since 1938. The- 
morary degree of M.Sc. has been conferred on Mr. 
A. Linge, olerk of works for the scheme. 


Loxpon.—Owing to the war, and the absence of 

æ University from London, the following honorary 

among others have been conferred in absentia : 

. on Prof. Niels Bohr and Sir Robert Robinson ; 

8c. (Economics) on Mr. R. G. Hawtrey and Mr. 
«non Marks. 


Oxrornp.— R. 8. G. Rutherford, Wadham College, 
us been appointed a research officer in the Institute 
c Research in Agricultural Eoonomics as from 
stober 1. 

Dr. 8. N. Chakravarti, St. Catharme’s Society, has 
en granted the degree of D.Sc. for his work in 
nthetic organic chemistry. 
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SCIENCE NEWS A CENTURY AGO 


Fecundation and Development of Plants 


AT a meeting of the Ashmolean Society, at Oxford, 
on November 19, 1889, Prof. Daubeny explained the 
new views with respect to the fecundation and the 
development of plants, which had been brought for- 
ward by Brown, Mirbel, Schlieden and other.botanists 
of the day. When Linnssus, he said, had established 
the doctrine of the sexuality of plants he left to his 
successors two branches of in in a Manner un- 
touched, namely, first, m what ise method do 
the stamens operate upon the pi when they cause 


. fecundation to take place; and secondly, to what 


extent can we trace an analogy between the mode 
of fecundation and development in the case of flower- 
ing plants where sexes exist, and in that of crypto- 
gamous ones, where they are not discoverable. The 
first of these points had been elucidated by the 
researches of Brown, A. Brongniart and 3 
while the analogy subsisting between flowering and 
oryptogamous plants had been investigated by Mirbel 
in France and Schlieden in Germany. The former 
observed new cells originating out of those already 
existing in the case of Marchantia ; while the latter 
appears to have shown that @ process the same in 
kind takes place within the pollen tubes emitted 
from fl ing plants at the very time they reach 
the ovary impregnate it, as well as the oells of 
the plant in the subsequent stages of its growth. 
From Schlieden’s researches it would seem to follow 
that the embryo exista in the pollen, and not in the 
ovary ; the office of the latter organ being merely 
that of furnishing to the young individual & receptacle 
and nourishment. This, however, was disputed by 
Mirbel. 


Conception of the Steam Hammer 


that the existing hammers were incapable of forging 
a wrought-iron shaft of thirty inches diameter ? 
Simply because of their want of compass, of range 
and fall, as well as of their want of power of blow. 
A few moments’ rapid thought satisfied me that it 
’s hand hammer—of which the forge 
and tilt hammer, although driven by water or steam 
power, were mere enlarged modifications. . . . The 
obvious remedy was to contrive some method by 
which a ponderous block of iron should be lifted to 
a sufficient height above the object on which it was 
desired to strike a blow and then to let the block 
fall down upon the forging, guiding it in its descent 
by such simple means as should give the required 
precision in the percussion action of the fallmg mass. 

. . I then rapidly sketched out my Steam Hammer, 
having it ali cleat before me in my mind's eye. 
In little more than half an hour after receiving Mr. 
Humphries’s letter narrating his unlooked-for diff- 
culty, I had the whole contrivance, in all its executant 
details, before me in a page of my Scheme Book... . 
The date of this first drawing was the 24th November, 
1839.” 
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The Fossil Fishes of the Yorkshire Coalfields 


Ow November 20, 1889, the naturalist William 
Crawford Williamson (1816-95) contributed to the 
Geological Society a paper “On the Fossil Fishes of 
the Yorkshire and Lancashire Coal Fields’. Within 
the previous four years the Coal Measures of these 
counties had assumed a zoological importance which 
hitherto they had not been supposed to possess. In 
Lancashire ichthyolites had been lately found to per- 
vade the whole of the series from the Ardwick lime- 
stone to the millstone grit, and m Yorkshire they 
had also been found m abundance. These remains, 
except in the case of the Ardwick limestone, always 
I bituminous shale and were most 


chiefly in the roof of the coal, 
ee ee ee a a 
The author made some observations on the manner 
in which ichthyolites were saasociated with other 
fossils in the Coal Measures. At Burdiehouse they 
occurred in the midst of fresh-water shells and Oypris ; 
at Ooalbrook Dale with marime Testacea ; at Middle- 
ton, near Leeds, with Lingulw; and at the top of 
the series in Lancashire and Derbyshire with Mytili 
and Melanis. When he read this paper, Williamson 
was & medical dent; in 1851 he became first 
professor of na history, anatomy and physiology 
at Owens College, Manchester. He was Wollaston 
medallist in 1890. 


Roman Causeway 


“Somm works for improving the channel of the 
Scheldt”, according to the Gentleman’s Magasins 


called La Chauasé de Brabant de Brunehaut, 

connects in oe straight line the towns. of 
Bavay and Tournay. These cuttmgs took place on 
the spot desoribed in the Itinerary of Antoninus as 
the Pons Scaldis. In the course of the works there 
have been discovered on various points remains of 
constructions, and large quantities of material which 
indicate the site of a town or large village; and it 
appears that m this | several bridges have 
been thrown over the Scheldt. This discovery shows 
that the point piven by antiquaries as Pons Scaldis 
was not merely a bridge over the Scheldt, but a 
Roman station which was probably fortifled.’’ 


Royal Botanic Society 

Tau issue of the Gentleman’s Magasins of November 
1889 contains the following information: ‘‘A charter 
of corporation has just been granted to this Society, 
‘for the promotion of botany in all its branches, and 
its application to medicine, arts, and manufactures, 
and. also for the formation of extensive botanical and 
ornamental within the vicinity of the 
metropolis’. The Oharter appointa the Duke of 
Richmond as the firat president, Mr. Marjoribanks 
the first treasurer, and the Duke of Norfolk, the 
Earl of Albemarle, Mr. Rushbrook, Philip Barnes 
and James de Carle Sowerby Esge. the first council- 
lors. The organization is similar to that of other 
scientific societies, aud meetings for the discussion 


lari 
ee ee O 
season.’’ 
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a ee eee ROED o 
before the dates mentioned 


the Mining t—The Principal, Techn 
College, Bandatiand (November 
Bae bee Town—The Secret: 


Cape 
Offices of the for the Union of South Afr 
.O.2 (December 31). 


REPORTS AND OTHER 
PUBLICATIONS 


(net ineluded in the monthly Books Supplement) 
Great Britain and Ireland 
Tho ee Aoumiy. Presidential Address, 12 July 1089 
Davi Hoss. 
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Pp. 8 (London: Oxford U Brom.) ee [me 
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te e pouen To, o: Pnaumococeus in Camels, 
Kamel. Pp. rae P.T. 2 Bulletin No. 285: 


Bapt. By E. 1 EARN INAS E ORT 
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SCIENTIFIC AND TECHNICAL LITERATURE 
AND INFORMATION 


‘HE incidence of hostilities has already 
brought in ita train considerable dislocation 
he various activities that are concerned with 
provision of literature and information. In 
world of science and technology this disloca- 
may seriously affect the national effort unleas 
implications are rapidly appreciated and 
ropriate readjustments made. To the dis- 
vance that, as in the War of 1914-18, resulted 
a interference with the supply of foreign 
‘ature and from the diversion of money and 
mur into activities apparently more necessary 
1 the provision of information, the present 
ict has added the distraction caused by air- 
l precautions. In consequence of these latter, 
1y institutions have ceased their activities, or 
isferred them to locations relatively remote from 
sires of storage and distribution of information. 
. re-orientation of scientific and technical inves- 
‘tion is essential in war-time. To a certain ex- 
t research based on careful analysis of previous 
k must yield place to intensive experimentation 
oted to the rapid solution of urgent problems, 
' to enhanced productivity along well-estab- 
ed lines, involving observation and testing 
aer than co-ordination and deduction. 
‘here is still a case to be made out for research 
the more fundamental type, divorced from 
siderations of purely war-time expediency, just 
there is & case strongly supported for the 
vision of intellectually satisfying literature and 
But the present review is more concerned 
h the provision of literature and information 
cifically germane to the war demands. 
ef outstanding importance in this connexion is 
supply of current scientific and technical 
iodicals, both domestic and foreign. Second 


only to this factor of supply of literature is that 
of ita distribution for individual consultation in 
accessible localities. Lastly, there is the problem 
of adaptation of the literature to meet specific 
needs, that is, the problem of co-ordinated informa- 
tion or documentation. 

As regards the supply of scientific periodicals, 
there is no reason to anticipate interruption in the 
receipt of the publications of non-European 
countries. But there may be delays in receipts, 
and occasional lacuns due to enemy action. Prob- 
ably the only real trouble will be delay, since 
replacement of any issues actually lost will be 
fairly simple. In the case of supplies of European 
periodicals, especially those emanating from Qer- 
many, considerable reduction in the normal 
supplies must be anticipated, and replacements 
will be difficult, if not impossible. It is important, 
therefore, that such stocks as are received should 
be wisely allocated to storage and distribution 
centres, and that any copies received for purely 
temporary perusal should be conserved in case of 
need. A clearing-house for this section of literature 
is, needed at the outset, to which surplus oopies 
can be sent for conservation, and demands for 
filling gaps submitted. Something on the linea of 
the Smithsonian Institution service might perhapa 
gerve the purpose. 

In regard to distribution, it is obvious that 
more elasticity will be needed in consequence of 
the re-distribution of centres of research. Many 
provincial libraries will have abnormal calls upon 
them for literature, whereas many London libraries 
will experience a falling off in demand, especially l 
for consultation on the spot.” The necessity for 
lending will bé augmented, and the risk of casual 
losses in transit enhanced; added to this risk, 
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there will be that of destruction of publications 
issued, due to enemy action or accident. 

From the point of view of increased need for 
borrowing publications, it is satisfactory to know 
’ that the lending service of the Science Library, 
South Kensmgton, will be maintained, and 
augmented to any necessary degree. The situation 
is being carefully watched, and appropriate stepe 
are to be taken to meet any increase in demand 
for these widely appreciated facilities. But it 
must be remembered that this library is situated 
in & fairly vulnerable ares, and alternative supplies 
ought to be provided in cage its own are dislocated. 
The National Central Library is still functioning 
as a clearing-house for demands for books on loan, 
‘but it relies very largely upon the Science Library 
for supplies of scientific and technical publications. 
Probably, in this respect, it is not so much neces- 
sary to create alternative central scientific lending 
libraries as to establish a system of co-ordination 
among the various provincial libraries, of the 
university and research types. 

A union-catalogue of war-time holdings of 
important foreign (especially European) periodicals 
in such libraries as are willing to lend appears to be 
a necessary first step. This catalogue could very 
rapidly be compiled, and located at the proposed 
institution serving as a clearing-house for supplies. 

Finally, there remains the problem of supplying 
information, that is, of documentation; this 
service naturally comprises the initial one of 
indexing or abstracting. So far as is known, the 
normal peace-time British abstracting services are 
continuing to function, and our workers can rely 
also upon a steady supply of abatracts, eto., from 
the United States. But these latter may be 
delayed and interrupted, and the importance of 
an acceleration in the tempo of abstracting must 
be emphasized. A review of the available 
machinery in Great Britain is obviously needed 
in the present circumstances. Perhaps, as the 
sequel, a better co-ordination will be secured and 
overlapping avoided; what is important, how- 
ever, is that any gaps should be closed. . 

On the wider question of documentation, a4 
warning against over-emphasis upon specialization 
is needed. British research services are rightly 
proud of their diversity and individuality. But 
with the threat of war-time economies, and the 
urgent need for increasing the speed of the survey 
of available literature on certain problems, there 
is grave danger of undesirable duplication. More- 
over, it has always been a defect of system in 
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Great Britam that undue attention is foou 
upon outstanding publications, whereas otl 
are very largely neglected. This oriticism app 
particularly to publications in difficult langua, 
There is no excuse for neglecting such publicatis 


at a time when thousands of refugees, represent 


many different languages, are living in Gm 
Britain and anxious to assist in any possible + 
the national effort. ; 

Finally, the methods now in vogue for rec 
stituting published scientific and technical rece 
into forms adapted to easy reference in relat 
to specific problems need to be improved. It 
long been obvious that our present methods 
largely a legacy from the last century, w 
records were much leas numerous and activ' 
leas interdependent. Moreover, new technic 
have been introduced, for example, into 
business world, that are capable of adapta 
with great resulting advantage into the flek 
scieritific documentation. Hitherto their use 
this field has been hesitating and half-hear 
and consequently their value has been diminial 
A co-ordinated, large-scale adoption of mo 
methods is long overdue, and the present er 
gency suggests itself as providing the neces 
inducement, for the reason that now: the eff 
of research workers, technologists and busi» 
entrepreneurs are directed to a specific task, 
canalized in particular channels. Co-operatiom 
endeavour and interchange of information 
essential if the effort is to be a maximum. 

To sum up: a central body is needed im 
diately to meet the conditions now obtaining 
respect of the supply and use of current Europ 
scientific and technical periodicals. Ita funot 
would be to record holdings of such publicati 
in the various centrea of research and libra 
and to maintain a service of spare issues 
replacements in the various centres. It would 
serve as a centre for lending vie regional serv 
outside London, and to oo-ordinate informa 
servioes and ensure adequate ‘coverage’ of 
periodicals selected for attention. Any additic 
abstracting or digesting, translation or repro 
tion necessary might also come within its purv. 
Eventually it might be possible to cover r 
European. literature in addition, but the estab 
ment of a central body for the limited pur 
suggested appears to be an urgent need. Lay 
it would act as a repository of information, 
distribute appropriate extracts, epitomes or c 
plete dossiers as needed. 
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THE BIOLOGY OF THE CELL SURFACE 


The Biology of the Cell Surface 
By Ernest Everett Just. Pp. xi+392. (London: 
Che Technical Preas, Ltd., 1939.) 268. net. 


p)E JUST has written an interesting account 
of his personal views on & group of subjecte 
noluding fertilization, oell division, and the 
unction of chromosomes. The first part of the 
00k, dealing mainly with the structures, fanc- 
dons, and movements of the ectoplasm (the outer 
ayers of the protoplasm) of marine eggs, contains 
« large amount of material on which there is fairly 
¢eneral agreement. The following chapter, on 
vater, deals with the movements of water in eggs, 
«nd between eggs and their environment. It is 
tated that when eggs are placed in hypertonic 
aline, water leaves the egg in discrete droplets, 
vhich apparently have to pass through compara- 
ively narrow channels in penetrating the ecto- 
+lasm. This extremely interesting observation, if 
onfirmed, would invalidate the majority of the 
york which has been done on the permeability of 
marine eggs, in which it is assumed that water 
eaves the egg by aumple diffusion. In the same 
ihapter, Dr. Just betrays some doubt as to the 
xistence of a relatively impermeable membrane 
«t the surface of the cytoplasm. There is to-day 
no ambiguity on this point; the impedance 
tudies of Cole (J. Cell. Comp. Physiol., 1, 1; 
932; J. Gen. Physiol., 18, 877; 1935) have 
hown that such typical eggs as those of Arbacia 
and Hipponod have a membrane which is 
mpermeable to ions, while Chambers (Biot. Bul., 
69, 331; 1935) has shown by microdissection that 
his membrane is liquid and fatty in character. 
The account of fertilization and parthenogenesis 
a excellent and perhaps the most interesting part 
f the book. Dr. Just’s objections to Loeb’s 
superficial cytolysis correction’ theory of partheno- 
<enesis are justified by adequate experimental 
‘vidence ; he presenta an alternative view (p. 245) : 
‘The most important factor in all modes of 
nitiating development is a dehydration process 
iffecting directly or indirectly the ground sub- 
tance” of the cytoplasm. With this statement 
here may be some measure of agreement, although 
ultra-violet light, which is an effective partheno- 
renetic agent with many eggs, and the prick with 
» needle which will initiate development in a frog 
gg, can scarcely be considered as dehydrating 
gents. This rebuttal of Loeb scarcely justifies, 
owever, the following remarks (pp. 238-239) : 
“The history of biological research furnishes us 
vith other examples which illustrate the short- 
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comings of such physico-chemical approach in the 
setting-up of a singly studied property of living 
matter as synonymous with the whole complex 
of Itfe-processes. Witness the theories of oxidation, 
permesbility, electrical conductivity, viscosity, 
and the like. ... Or take the almost universal 
fashion in ieee Hill’s work on nerve conduction 
WAS &006 ’ that a'nerve conducts 
without heat-loas eer shai: work must lead logically to 
the conclusion that the nerve fibre is not living, 
since it gives no evidence of metabolism. Strictly 
orthodox morphologists have likewise often pre- 
sented theories of life-proceases on the basis of 
demonstrations that only emphasize anew the 
capacity of the living thing, though debased, to 
respond sccordmg to ita ific and intrinsic 
irritability. The now ect collapse of the 
organizator theory is a case in point.” 

The first sentence of this paragraph shows that 
Dr. Just is flogging a horse which is not only dead, 
buat had never lived except in the minds of a few 
holding extreme views. Such remarks impair a 
book which is always interesting when dealing 
with the author’s own experimental work, and 
their rather frequent oocurrence may lead many 
to dismiss it at leas than ita true value. 

Succeeding chapters on cell division and cleavage 
are of great interest. Much ingenious indirect evi- 
dence is quoted to show that cell division may be 
independent of nuclear division. It is regrettable 
that the exoellent work of E. B. Harvey on 
parthenogenetic merogeny (Biol. Bwll., 71, 101; 
1936) is not once mentioned. Mrs. Harvey has 
shown that non-nucleated egg fragments of a 
number of species, for example, Arbacia punciu- 
laia, will develop, after parthenogenetic treatment, 
in & manner closely similar to that of the normal 
egg up to the stage of a blastula of about 500 cells. 
They do not, however, form free-swimming larve, 
and it seams highly probable that development 
beyond this stage is normally controlled by the 
nucleus. Thus the possibility of independent 
division of nuclei and of cytoplasm inferred by 
Dr. Just has, in fact, been directly observed. 

The later chapters, dealing with chromosomes, 
eto., are almost entirely speculative. Some idea 
of the direction of these speculations may best be 
given by quotation : 


“As development of the egg progresses [pp. 320- 
821}, the © ogg potencies are restricted through their 
withdra from the cytoplasm by the chromo- 
somes with each successive cell-division. Thus the 
oyto forms funotional Breas. At some time 
in the history of the eggs’ development, thee 
fades having been previously taken out and 
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stored by the chromosomes during cleavage and 
i ess alg of differentiation, escape into 
the oytop . The cytoplasm of the fertilized or 
parthenogenetically dev oping egg restores them 
again to the chromosomes.’ 


P. 328: “The active ‘factors’ for Mendelian 
characters do ndt reside in the genes ; rather, the 
genes, by extracting definite materials from the 
cytoplasm, render possible the reaction of the 
cytoplasm-located hereditary factors. Only in so 
far as they take out substance do the genes deter- 
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mine heredity. Thus finally every cell in the mos 
complex organism has in its nucleus all the potem 
cies bound except that one which is free in th 
cytoplasm, and which makes the cell specific.” 


Dr. Just does a useful service in directin; 
attention to the role of the cytoplasm, but it is t 
be feared that in his attempts to give importan 
roles to the cytoplasm, he has abstracted mor 
from the signifloance of the nucleus than is per 
missible. J. F. DANIELLI. 


PRAGMATICAL LOGIC 


Logic 

The Theory of Inquiry. By Jobn Dewey. Pp. 
viii -+ 546. (London: George Allen and Unwin, 
Ltd., 1939.) 18s. net. 


HIS book is the author’s fourth on the subject, 

but only one other, “How We Think”, is listed 
in the English Reference Catalogue. The present 
work is suited to more advanced students: it is 
discursive and controversial in manner, and Mr. 
Dewey’s characteristic style will not encourage 
the purzled beginner. It views logic—somewhat 
strenuously—as the study of the methods of 
solving problems. 

Problems are all practical: “How to arrange 
things to.suit us tł What would suit us ?”’ Evalue- 
tion and actual experiment are necessary for 
securing final judgment (pp. 160, 179) Final 
judgment has an actual subject and an ideal 
predicate (p. 124). Truth is defined by reference 
to ultimate agreement through certain methods 
of inquiry (p. 345). No actual judgment is inoor- 
rigible (p. 141): inquiry is continuous. Propoasi- 
tions are instrumenta for reaching judgments: 
they are defined by reference to symbols (pp. 51, 
110). They include two fundamental sorte: 
existential, which express factual date, and non- 
existential, which define concepte (pp. 136, 283). 
The former are generated by the operations of 
selection-rejection, unifying-discriminating—which 
are the organic basis of ‘is’, ‘is not’, ‘and’, ‘or’ 
(p. 188). No existential proposition is ever 
universal: general existential (or ‘generio’) pro- 
positions, though expreesed by ‘all’ or ‘no’, are 
not A or E propositions, since they assign only 
observed singulars to kinds (p. 380). Genuine 
universals are all definitive of kinds—that is, they 
exhibit, possible substitutions within one system 
of symbols (pp. 300, 404). Such syntactical 
e relations, however, are instituted on the basis of 
past discoveries: so that transformation from 


one expression to another (deduction) leads t 
inference, which is existential and probable. . 
chief aim of science is to institute a language tha 
facilitates inferences. Mathematios is the fre 
development of syntactical relations—the exhib» 
tion of language as a system (p. 394). Induction- 
gathering of evidence—proceeds under directic 
of hypotheses the implications of which ar 
explored by deduction (p. 427). Universal prc 
positions are used as causal laws in order to sho’ 
the vontmuity of series of eventa : causation i 
not itself an ontological category (p. 458). 
frequency theory is offered to justify the relianc 
we place in inductive-deductive methods (p. 470 
The inquiry begins as an empirical desariptio 
of inquiries (a kind of directed behaviour). Th 
rules of inquiry appear as contracts, demands t 
be satisfied (pp. 16, 406). The peyohology of usim 
symbols is described as the organic basis < 
logical fanotions (p. 186). But logic must not onl 
describe, it must also justify, the methods < 
inquiry. Here I detect an ambiguity: we ma 
justify a given rule by deriving it, according t 
certain principles, from more fundamental rule 
Such justification is absolute : by it we distingnuis 
valid arguments from merely persuasive argument 
It consiste in exhibiting all valid procedures £ 
one system unified by certain principles of cor 
sistency, identity, etc. This justification is pr 
vided by formal logic. But what justifies tł 
system itself? Reationalista justify (in anothe 
sense) the laws of thought, by appeal to a 
‘inerrable faculty’. Pragmatista—rejecting ‘supe 
natural’ reason—seek a merely practical pustsficc 
tion of inquiry. Their typical error is to try # 
justify particular prmciples without showing the 
place in one system. This ignores absolute, logist 
justification altogether; and plainly we cann 
complete a practical justification of any definttic 
merely by reference to special interesta ar 
situations. For we must justify the rules th: 
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yvern the inter-relations of terms, that is, the 
«rmal rules and formal signs that bind a system 
gether. This might be done by showing that 
aless terms have fixed meanings throughout one 
‘gument, the sims of ak ae cannot (causally) 
3 achieved. 

A painstaking reader will come to the conclusion 
iat Mr. Dewey is highly successful in avoiding 
7pical pragmatist errors. There are, however, 
artain hesitations which will excite the suspicious 
ad disconcert the unwary.. Does Mr. Dewey 
fuse formal and nonformal (p. 312), logical and 
sychological (pp. 106, 186)? Does he confuse 
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the formal dilemma ‘A or not-A?’ with the non- 
formal ‘A or B? and so miss the fundamental 
importance of consistency (p. 346)? Does he 
understand necessary connexion (pp. 19, 44)f 
This last question is answered very satisfactorily 
indeed in Part 3—but doubt may survive until then. 

Formalists will find many of their objections 
met if only they can be persuaded to read 546 
pages of wordy and repetitious discourse. Prag- 
matista and logical positivistas will weloome an 
able and comprehensive account of the views of 
one of the three or four founders of pragmatism. 

Karu BRITTON. 


- SEISMIC PROSPECTING 


“‘ractical Seismology and Seismic Prospecting 
sy Prof. L. D. Leet. (Century Earth Science 
erie.) Pp. x+ 430+ 5 plates. (New York and 
ondon: D. Appleton-Century Co., Inc., 1938.) 
5s. net. 


oe from an academic and a commercial point 

of view, the exploration of the crust of the 
arth by explosion waves has assumed considerable 
miportance in recent years. Of great geological 
iterest, for example, are Prof. Ewing’s seiamio 
xrploration of the continental shelf of the north- 
astern part of the United States and Dr. Bullard’s 
scent delineation of the Palmozoic floor of East 
nglis, whilst on the industrial side seismic pros- 
ecting has been employed in the search for oil 
nd in supplying data required m the construction 
f highways, bridges and dams. A treatise giving 
aore than a mere outline of the technique is 
Iherefore of oonsiderable interest, especially as 
ctual surface strata by no means conform to the 
lealized uniform sheet usually depicted in works 
n seismology ; it is all the more acceptable since 
> is written by a practical seiamologist who is 
qually familiar with the geological, geophysical 
nd technical aspects of the work. 

The book is in five parts, with tables and 
ppendixes; it has a large number of excellent 
Justrations and copious references. The kernel 
f the treatise consists of Part 2 (elasticity and 
lastic waves), Part 3 (instrumental methods) and 
art 5 (seiamic prospecting). Although the title 
f the work indicates a twofold purpose, workers 
a seismological observatories have been adequately 
atered for already, and the justification—a 
afficient one—of the present volume is the dearth 
f easily accessible information on seismic pro- 


pecting. 


Part 2 is of great interest. The first chapter 
(Chapter iii, on elastic constants) describes labora- 
tory methods and gives valuable tables of elastic 
moduli of a large number of rocks as determined 
by modern experiments, including also the high- 
pressure determinations of Bridgman and others 
Chapter iv, on the propagation of waves in surface 
strata, is very thorough, and is as clear an account 
of the subjoct as could be desired ; two- and three- 
layer structures, with inolined interfaces, are 
treated, as likewise is Slichter’s important work 
on layers in which wave velocity varies with the 
depth. Chapter v, on the paths and travel 
times of earthquake waves, completes Part 2, 
and is complementary to the two preceding 
chapters. 

Part 3 consista of two long chapters. Instru- 
ments (Chapter vi) are given an adequate theor- 
etical treatment, and the theory of the Benioff 
electromechanical transducer is included. One is 


‘disappointed to find so little about the seismo- 


graphs used in prospecting, although to some 
extent this is explained by the secrecy maintained 
(probably needlessly) by commercial geophysical 
organizations concerning details of their apparatus. 
Chapter vii, on the instrumental observation 
of earthquakes, outlines the interpretation of 
records and summarizes the general oonclu- 
sions that have been drawn oonocerning the 
interior of the earth; some of this work could 
scarcely be called ‘practical seismology’, but it is 
perhaps as well not to insist on too rigorous 4 
distinction. 

It is Part 5, to be read in conjunction with 
Part 2, that makes the most distinctive oontribu- 
tion to seismological literature. A fairly full 
account is given of the reduction of observations,» 
in particular of the tracing of a salt-dome. Formulx 
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are developed for dealing with reflexion shooting 
and for working up the resulta by the method of 
least squares ; there is also some information on 
the reading of explosion records. The chapter on 
special comimercial applications includes a table of 
patents on seismic prospecting taken out in the 
United States. 

The great drawback of this book is ita expense. 
The portion already outlined is just about all that 
the title of the volume demands, and for the 
practical student this content, occupying some 
250 pages and costing perhaps lis, would have 
been admirable. The author, however, wanders 
over 80 wide a field that the title is misleading. 
For examplo, he opens with a chapter on ‘‘Cause 
of Earthquakes”, which is mainly an interesting 
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but irrelevant summary of the geological histor. 
of North America; the long chapter on the dis 
tribution of earthquakes might well have bee 
omitted. There are short chapters on terminolog 
and the history of seismology, and substantia 
chapters on the effects of carthquakes, importan 
earthquakes of history, and the mechanioa c 
earthquake occurrence; all these are interestin 
enough in their, proper setting, but quite out c 
place in a work of the scope indicated by its title 
It would be a real help to the average student wh 
has little to spend on text-books if this attractivel, 
written and well printed treatise could be re 
issued without Parts 1 and 4 and at about hal 
ita present price, 
R. STONBLEY 


PROF. STEPHEN TIMOSHENKO 


Contributions to the Mechanics of Solids 
Dedicated to Stephen Timoshenko by his Friends 
on the occasion of his Sixtieth Birthday 
Anniversary. Pp. vili+ 277. (New York: The 
Macmillan Company, 1988.) 22s. net. 


ae scientific workers are frequently the 
recipienta of special awards and public or 
professional honours, but it is rare to find the 
ceremony of presentation displaying these features 
that transformed the annual dinner of the Applied 
Mechanics Division of the American Society of 
Mechanical Engineers in December last, into 4 
fanction wholly and variously devised to honour 
Prof. 8. Timoshenko, who then oompleted his 
sixtieth year. The most impressive event in a 
programme of appreciative items and speeches 
was undoubtedly the presentation to Prof. Timo- 
shenko of a commemorative volume to which 
twenty-nine engineers and men of science of inter- 
national reputation oontributed origmal papers. 
This volume has now been published and is a 
striking and unusual tribute to one who, on the 
subject range covered by the papers, is an out- 
standing authority. It is seldom that a teacher 
and investigator receives such a demonstration of 
regard while still actively engaged in his work ; 
but the range and power of Prof. Timoshenko’s 
studies, the importance of his contributions to 
scientific engineering and his great reputation as 
a teacher, have rightly won for him this notable 
and spontaneous tribute. 

e The brief outline of Prof. Timoshenko’s career 
which prefaces the collection of papers is of great 


interest as showing the varied lines along whiol 
he has progressed to the position of a leadin; 
authority in the use of analytical methods ox 
behalf of technical problems. While Timoshenk- 
considers himself primarily a teacher and prefer 
the academic life, his work shows his direc 
concern with the practical issues of analytica 
proceases ; and even his most theoretical studie 
are enriched by a regard for the technical applica 
tions possible to the methods elucidated or derived 
This is, of course, a natural outcome of the wid. 
experience acquired in the tenure of importan 
research and consulting positions in industry ; an 
when such experience is allied to the exceptiona 
analytical powers that have made him famous a 
the occupant of professorial chairs in Russia ani 
America, the resulta are bound to be valuable anı 
are rightly acolaimed. His publications mak 
an impressive list comprising five books am 
twenty-three papers in Russian and ten book 
and forty-eight papers in English, French o 
German. 

The twenty-nine papers in this commemorativ 
volume oover a wide field in the subject of th: 
mechanics of solids, and the topics treated ar 
highly appropriate considering the aim an 
inspiration. The majority are on theoretical pro 
cesses and applications of theory to stress analysi. 
and vibration subjects, on which lines Timoshenk« 
has written very extensively. Fatigue and cree} 
of metals receive considerable attention, while 
special subjects like photo-electricity and friotio: 
are also represented. Mainly the authors are 
American friends and associates, but admiren 
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oad are also well represented. Papers are 
uded by Föppl, Prandtl, von Mises, Huber, 
tthwell and Taylor. 

uch a book dedicated to such an authority 
uld give a true reflection of modern methods 
& problems. In this it does not fail. Buckling 
i stability studies; oritical conditions and 
aplex vibration systems ; studies in creep and 
stic flow dharacteristios ; on fatigue data and 
:mochanism of friction ; on methods of analysis 
1 calculation; on basic equations ; in reviews 
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of development, eto., are tackled with power and 
highly specialized knowledge. The range must 


be examined to be appreciated. It would be 
impossible even to detail the themes here, and 
to select a few for individual mention would 
be invidious and contrary to the spirit of the 
publication. The volume is a storehouse of 
advanced method and knowledge, and forms a 
fitting and graceful tribute to one who is uni- 
versally acknowledged to be a leading exponent 
of the lines studied. 


MEXICO: PRESENT AND PAST 


An Eye-Witness of Mexico 

R. H. K. Marett. Pp. xi+ 268+ 8 plates. 
mdon, New York and Toronto: Oxford Uni- 
sity Press, 1939.) 8s. 6d. net. 


Mexican Mosaic 
Rodney Gallop. Pp. 300+ 48 plates. (London: 
ber and Faber, Ltd., 1939.) 15s. net. 


{ these two books, widely different aspects of 
Mexico are presented; but they should be 
d in conjunction, if it is desired to obtain a 
nplete picture of what Mexioo has become after 
r hundred years of contact with European 
lization. The term ‘oontact’ is used advisedly. 
hough it is & oommon assumption that the 
yple of what is generally called Latin America 
1 the heirs of Spanish, or more strictly Iberic 
¢ure, of most of them, at least so far as the 
«eral run of the populace is concerned, it would 
more correct to say that their inheritance is 
udamentally Indian, but with modifications by 
ropean tradition and forms of religious belief. 
4s is certainly true of Mexico, perhaps above all 
» others; for, of the Mexican population one 
rd is of pure Indian stock, and not more than 
> sixth is of unmixed white blood. Sixty 
ferent languages or dialectes are still spoken 
shin its borders and more than a million of the 
»ple have no Spanish. In the north, indigenous 
lian tribes, Yaqui, Cora, Tarahumare and 
erg, are virtually untouched by modern civil- 
tion. 
‘1) Im this remarkably varied society, ranging 
m ® comparatively advanced modern civiliza- 
a to the primitive Indian, it is not surprising 
find that there is much that is instructive for 
tologist and anthropologist. Mr. Marett, as 
s author of a work on Mexican archsology, is 
Ny alive to the claims of the past, but here he 
concerned mainly with present-day tendencies, 


though he is able at times to add point to 
his argument by references to earlier history. 
He examines present trends in politics, thought 
and belief, development in social relations and 
above all in the competitive struggle now 
taking place between agrarianigsm and indus- 
trialzation. In these matters his business ex- 
perience in Mexico, extending over some years, 
as well as his social contacte through his marriage 
with a Mexican lady, enable him to speak 
with a double, and for a European, exceptional 
authority. 

(2) Mr. Gallop, on the other hand, is not con- 
cerned with forward movement. His interests lie 
in the past, the survival in custom, belief, ritual 
and practice among the populace of much which 
in all essentials is not European, but Indian, 
handed down by tradition from the time of 
the Spanish conquest and probably from long 
before. 

Mr. Gallop came to the study of the Merican 
people with an intimate knowledge of the people 
and folk-lore of northern Spain, the Basques in 
particular, and therefore is well qualified for the 
task of disentangling the threads of Spanish 
influence from the Indian strands with which it 
is interwoven. On the religious processions, 
dances and feasta which form so large an element 
in popular practice, he is able to speak with 
especial confidence, as, for example, in his analysis 
of the cult of Our Lady of Guadeloup, in which 
he sees, with good reason, that it is essentially 
the ritual ceremonial of the Aztec goddess of 
fertility. From the various feasts and ceremonies 
which Mr. Gallop records, more especially the 
ritual battles and the survival of the Indian ball 
game, it is evident that the cult of fertility is no 
leas prominent i in the lives of the modern Mexicans, 
even if not always consciously, than it was among « 
their ancestors.’ 
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THE CELL AND PROTOPLASM 


SYMPOSIUM AT STANFORD UNIVERSITY 


By Pror. C. V. TAYLOR, 2 


STANFORD UNIVERSITY, CALIFORNIA 


Gees Symposium on the ‘Cell and Protoplaam”’, 

which was convened at Stanford University, 
California, during June 30—July 5, began on the 
last evening of seasions of the Pacific Division of 
the American Association for the Advancement of 
Science and closed on the day. of registration for 
the Sixteenth National Colloid Symposium. This 
time relation would partly account’ for “the large 
attendance at the Cell Symposium, which increased 
with each seasion to an audience of about seven 
hundred at the closing lecture on “Structural 
Unita” by Prof. J. D. Bernal, of the University of 
London. 

The attendance and growing interest that marked 
this commemorative Symposium oan be accredited 
primarily to the excellence of the papers presented 
—fll by investigators of merited eminence. Their 
number included several distinguished biologists 
whose names have been familiar in the front ranks 
of biological science for more than a quarter of a 
century. Among the other participants were those 
whose more recent physical and chemical analyses 
of the oell and its protoplasmic constituents have 
greatly extended the confines of biological know- 
ledge and have doubtless pointed the way for 
further productive researches of fundamental 
importance. 

Jn all, thirteen American men of science partici- 
pated, representing eleven universities and research 
institutes, and three visitors from Europe: Prof. 
A. Szent-Györgyi of Hungary, Prof. Hugo Theorell 
of Sweden and Prof. J. D. Bernal of Great Britain. 

Of the papers presented, one each morning, 
afternoon and evening of the five-day session, 
the first three were concerned with early and 
modern concepts of the cell and protoplasm. 

In the initial address on “An. Historical Account 
of Cell and Protoplaam Concepte”, Prof. E. G. 
Conklin of Princeton University re-emphasized the 
social nature of scientific discovery in which the 
end result of successive achievements of many 
minds is often given undue recognition. Thus 
credit for the formulation of the cell theory as 
commonly accorded to Schleiden and Schwann 
was believed unwarranted because their accounts 
had been antedated many years by the published 
results of various workers, beginning notably with 
Robert Hooke (1667). 


The seoond paper, by Prof. Robert Chambers 
New York University, on “The Micromanipulati 
of Living Cells”, essentially resolved our mode 
concepts of the living cell as a protoplasmic ur 
to the unifled nature and interrelations of 
molecular constituents. As illustrated in a moti 
picture, the protein constituents of the livi 
protoplasm tend to retain their integrated state 
the presence of an engulfed droplet of oil, althou 
upon cytolysis, induced through mechanical d 
ruption of the nucleus or otherwise, a prote 
‘akin’ forms and becomes wrinkled around the 
droplet. This film formation likewise ensues wh 
such a droplet is added to a protein solution o 
microscope slide. This integrated protein fram 
work of living protoplasm, which may be demo 
strated also by the air-driven ultracentrifug 
strongly indicates a multimolecular organizati 
for the living cell. 

Another modern aspect of protoplasmic co 
stitution, gained chiefly through studies on prot 
plasmic elaborations, was presented in the thi 
paper, by Prof. I. W. Bailey of Harvard Universit 
on “The Cell Wall and Protoplasm”’. Clearly 
structural nature of the cellulose wall laid doy 
by the plant protoplasm should offer invaluak 









. clues to the nature and spatial relations of t 


protoplasmic constituents. Hence, the regule 
of a highly specific and characteristic stru: i 
pattern—-whether concentric, radial, 
radio-oentrio—of è given cell wall evidently reflec 
a potential pattern in the arrangement and orien 
tion of the protoplasmic constituents from whic 
the wall is derived. All evidence thus far indica 
that the cellulose matrix of the cell walls of high 
plants is a continuous rather than & discontinuo 
system of anastomosed chain-molecules the lor 
axis of which is oriented parallel to the long axis 
the cellulose fibril. They exhibit positive anisotrot 
and sharply defined extinction angles in mor 
chromatic polarized light. At present, there is r 
reliable evidence that the structural framework 
the cell wall is ever composed of any random 
oriented chain-molecules. 

Complementing these three papers on the og 
and protoplasm, there followed two on the og 
and chromosomes. The first of these was give 
by Prof. H. 8. Jennings of the Johns Hopki 
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iversity on “Chromosomes and Cytoplasm in the 
»tozoa”’, and the second by Prof. Richard Gold- 
midt of the University of California on “Genes 
i Chromosomes’’. 

Che well-known nuclear cycle that recurs with 
th cell division during the ontogeny of a multi- 
lular organism was cited by Prof. Jennings as 
‘cial evidence of material interchanges between 
> nucleus *and cytoplasm. Accordingly, each 
idensed chromosome enlarges during the later 
ases of mitosis to become vesicular from material 
cen up from the cytoplasm. Within the resulting 
itiguous chromosome vesicles which constitute 
: reformed nucleus, the newly acquired oyto- 
smic material is altered and, aa such, is returned 
ain to the surrounding cytoplasm upon the 
wequent breakdown of the veaioular wall of each 
‘omosome, the residue of which again condenses 
the folowing mitosis. These cyclic interchanges 
itransformations apparently provide the essential 
chanism of cellular differentiations both in the 
ogeny of multicellular organisms and in the racial 
jations of these and of unicellular organisms. 
illustrative of the latter, De Garia’s recent results 
m crossing large and small races of Paramecium 
re discussed. These resulta showed that the 
conjugants, having unlike cytoplaams but like 
lei, retained their size differences for about 
mty-two generations, whereupon these differ- 
es gradually disappeared. Evidently, there- 
©, the two different cytoplasms were finally 
nsformed by the like nuclei such that the two 
es of unequal size came to have the same size. 
3y what mechanism of the nucleus the oyalic 
difications, and so racial differences, may be 
xcted was discussed in the succeeding paper by 
of. Goldschmidt. His thesis tended to discount 
» commonly accepted gene theory of Mendelian 
edity, and proposed instead a chromosome theory 
which the occurrence of genes as discrete entities, 
anged bead-like in a definite order, need not be 
umed. Taking into account the similarities in 
‘omosome form and structure in the cells of all 
‘aniams, wherein a visible fibril-like core may 
«resent a single protein unit of definite stoichio- 
tric properties along ite axis, it would be more 
accord with recent X-ray, chemical and polari- 
trio analyses to identify the chromosome as a 
mical unit. Such a unit might show any 
ount of differential chemical complexity in 
‘erent chain-molecules of similar length. This 
scept would ascribe to the chromosome s linear 
‘tern and would account for mutational changes 
 bar-effect, mosaicism, position-effect, etc.) as 
» to changes in the chromosomal pattern (inver- 
18, translocations, duplication of parts, eto.) 
ber than to changes within discrete particles, or 
es, of molecular order. 
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The demonstrable interrelations between oyto- 
plasm and nucleus which would account for 
differentiation in both the individual and the race 
obviously represent but one of the two major 
components in the fundamental phenomena of 
living things. The other esential component is, 
of course, the environment. The role of environ- 
mental factors was well exemplified in the three 
papers that followed on developmental aspects of 
the cell and ita relation to the organism. These 
included: “Cellular Differentiation and External 
Environment” by Prof. O. M. Child of the Univer- 
sity of Chicago and Stanford University, “Cellular 
Differentiation and Internal Environment”? by 
Prof. Ross G. Harrison of Yale University, and 
“Cell and Organism” by Prof. C. A. Kofoid of the 
University of California. 

The external environment of the primordial cell, 
according to Prof. Child, is a determining factor in 
ite differentiation at the very onset of development. 
The cell’s primordial pattern is essentially a surface- 
interior pattern which reflects an intimate relation- 
ship with ita environment. Also, by action of a 
suitable differential in ita external environment, ita 
polar or axiate differentiation is duly determined. 
Any ons or more of various environmental differen- 
tials may induce this superimposed axiate pattern, 
as demonstrated, for example, in Whitaker’s experi- 
mental studies on the ova of Fucus, as well as in 
numerous previous experiments by Prof. Child. 
Accordingly, the axiate pattern arises as a gradient 
whioh is initially quantitative in nature and which, 
once established, constitutes a gradient in rate of 
metabolic activity. Moreover, this environmentally 
induced axial or metabolic gradient then conditions 
the production and transfer of active constituents 
(chemical substances) in differentiating cells and so 
predetermines the course of later development. 

Factors of differentiation in later stages of early 
development were discussed by Prof. Harrison as 
factors of the internal environment. These were 
illustrated especially from his extensive trans- 
plantation experiments on amphibian larvæ. Here 
the developmental pattern, which has progressed 
well beyond the initial axiate stage of Prof. Child’s 
account, has demonstrably a primary cellular locus 
(‘organizer’) in the region of the dorsal lip of the 
blastopore and later various seoondary loci, which 
determine organ differentiation throughout ensuing 
development. Depending upon the age of donor 
and of host as well as on the piece removed and its 
disposition where transplanted, the fate of the 
transplant and ite effect upon the organogeny of 
the host were strikingly illustrated. From this it 
was evident that the fate and effect of a developing 
part are a function of its relation to other parts. 
This fundamental relationship obviously marks the « 
internal environment of cellular differentiation. 
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In the succeeding paper, presented by Prof. 
Kofoid, it was emphasized, however, that oven were 
the roles of both genetic and environmental factors 
of ontogenetic development well understood, that 
knowledge, essential as it must be, could constitute 
only part of any adequate understanding of the 
cell and organiam. For the organism, beginning ite 
individuality as a primordial cell, represents in its 
complete life-history not only the ontogeny that 
follows its unicellular stage but also the phylogeny 
, preceding that stage. All organisms exhibit 
in this fundamental respect comparable life his- 
tories which may include, even for numerous go- 
called unicellular forms, a multicellular as well as a 
unicellular phase. Accordingly, it is only in terms 
of their total life-history, a8 an expression of their 
evolutionary and developmental history, that the 
cellular organization of living things oan have baaic 
significance and so the resulta of fundamental 
investigations a satisfactory basis of interpretation. 

The two lectures that followed, one on “Chemical 
Aspects of Microorganisms” by Prof. C. B. van 
Niel of Stanford University, and the other on “The 
Structure of Viruses” by Dr. W. M. Stanley of the 
Rockefeller Institute, marked a transition from 
considerations of the cell and protoplasm of the 
more conspicuously cellular organisms to a dis- 
cussion of the subcellular bacteria and of those ultra- 
microscopic, reproducing entities, the viruses, whose 
systematic status, whether animate or Nanimate, 
apparently remains s problem of great moment. 

Recognizing Schwann’s important contribution 
not only to the formulation of the cell theory but 
also to the concept of yeast cells as vital agente of 
alcoholic fermentation, Prof. van Niel recounted 
the later developments of that concept, beginning 
especially with Pasteur, which have now led to 4 
distinctly basic and far-reaching generalization. 
This generalization affirms that all chemical 
activities of living organiams are fundamentally 
hydrogen transfer reactions. Postulated first by 
Wieland for respiration as essentially a dehydro- 
genation of the respiratory substrate with oxygen 
or some other agent as the final hydrogen acceptor, 
this concept has become expanded by Kluyver and 
others to its present broadest generalization. Thus 
enzyme activity in metabolic processes serves 
primarily to facilitate hydrogen transfer reactions. 
It now appears that in the catabolic proceas 
this leads to the formation of producta from which 


are directly synthesized the building stones of cell . 


growth and differentiation by means of thermo- 
dynamically spontaneous reactions. This compre- 
hensive generalization re-emphamzes the pfocesses 
common to living things as the fundamental 
processes, the elucidation of which provides our 
point of departure for an adequate understanding 
of the more complex vital phenomena. 
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In this respect, the succeeding discussion on 
viruses by Dr. Stanley was distinctly of fun: 
mental significance. It now appears that th 
entities represent a margin of animate Nat 
beyond the limita of cellular organization 
commonly understood, yet they exhibit propert 
of organic synthesis and reproduction characteris 
of the liying cell. Evidently their size relati: 
alone are not definitive, since they art larger th 
some well-known microbes but several times mna™ 
than some protein molecules. Their apparen 
complete dependence on a living cell for th 
reproduction would place them among obligi 
parasites the nutrient requirements of which + 
highly specific and, at present, beyond experimen 
duplication. Their essential nature, however, n» 
have & counterpart in the chromosomal genes of 1 
cell nucleus or in other known protoplasm. 
constituents such as the enzymes—a relations, 
which would obviously carry fundamental imp 
cations. 

Some of the major advances in modern researc 
on the cell have had to do with ita active pro 
plasmic constituents. Résumés of some rem 
resulta were presented on “Enzymes” by Pi 
Hugo Theorell of the University of Stockhol 
on “Plant Hormones’, by Prof. EF. W. We 
California Institute of Technology, and on “Vi 
mins”? by Prof A. Szent-Györgyi of the Univers 
of Szeged. 

The common theme of these discussions dem« 
strated the essential relations between th 
several active constituents. The common role 
enzymes in the formation or release of linka, 
within the carbon chain is referable initially to 1 
prosthetic groups; and for a number of wi 
known enzymes, the vitamin nature of their acti 
groups is now established. Thus, Prof. Theo 
isolated the prosthetic group of the ‘yell 
enzymes’ from the protein component by means 
electrophoresis and identified this active gro 
with vitamin B,. It is now known also that vi. 
min B, including its pyrophosphate derivative, 
identical with the prosthetio group of the enzy» 
carboxylase, and that the anti-pellagra vitamin 
identical with the nicotinic acid amide, which is t 
essential part of the prosthetic group of varic 
dehydrogenases. 

Enzyme specificity, however, is evidently 1 
due to the prosthetic group but to ita associat 
protein molecule—thus denoting a relationsl 
between activating and reacting componente of t 


“cell which may come to account fundamentally + 


all biological specificity. tAcoording to Prof We 
therefore, the more generalized activity of t 
growth hormones can be attributed to their idk 
tity with prosthetic groups. This was well ilh 
trated by the multiple effects of auxin in c 
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mgation, bud inhibition, root formation and 
ybably other functions inside the plant, The 
‘lation of these growth proceases, or their 
ibition, is traceable to the effect of diffusing or 
moving suxin on the translocation of other 
ential growth factors. But the specificity of 
s effect is inherent in the oo-growth factors of the 
oting tissues. The production of these essential 
ive groups by some cells, such as those of the 
ywing tip of a coleoptile, and the transport of 
x0 groups to other cells of the plant, which 
‘ough oellular differentiation have lost this 
ducing capacity, afford an exoellent illustration 
the interdependence of cells and the functional 
gration of the various differentiated organs. 
ese Telationships obviously underlie a unity in 
» plant organism that is entirely comparable 
h that in the animal. 
These considerations of enzymes and growth 
-mones clearly indicate the essential nature of 
» vitamins. As re-emphasized by Prof. Szent- 
Srgyi, vitamins may be identified with the 
thetic group of certain enzymes, and differ from 
ormone chiefly through the accident of nomen- 
¢ure, according to the source of production. 
us for rata or plants, ascorbic acid is not a 
amin since they themselves are able to synthe- 
9it. In the same sense, thiamin is a vitamin for 
mals, a hormone in some plants and a vitamin 
other planta, depending only on their powers 
synthesis. Obviously these relationships give 
ther evidence of the fundamental unity in the 
nt and animal kingdoms, and, in terms of the 
zyme concept noted above, the vitamins con- 
tute an important key to a better understanding 
the essential nature of protoplasm and the oell. 


{he three concluding papers, as originally. 


uned, effectively linked this Symposium with 
» National Colloid Symposium which directly 
lowed. These included: “The Molecular Struc- 
of Protoplasm’”’ by Prof. O. L. Sponsler of the 
aiversity of California at Los Angeles, “‘Proto- 
asm and Colloids” by Prof. L. V. Heilbrunn of 
» University of lvania, and ‘Structural 
its” by Prof. J. D. Bernal of the University of 
ndon. 

The general concept of the living cell as an 
ganized protoplasmic unit, which was streesed in 
‘egoing discussions, evidently presupposes for ite 
xtoplasm a fondamental architecture, that is, an 
egrated spatial arrangement of the protoplasmio 
ostituents. 

An analysis of this architecture was presented 
Prof. Sponsler, as based on the known molecular 
stitution of protoplasm and computed from 
w fairly well-established dimensions of ite 
ytein chains and their linkages through hydrogen 
ods. Assuming a degree of protoplasmic 
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homogeneity, it was concluded that the protoplasm 
comprises parallel protem chains, of dimensions 


‘about 1000 A. by 10 A. by 4°5 A., which are 


laterally united by water hydration centres and 
which, in turn, compose a sponge-like framework 
intercalated with water containing the various 
solutes. From this elementary protoplasmic 
architecture is derived the fundamental pattern of 
the primordial cell which, through developmental 
differentiation, givea rise to the tissue cells and 
organs of the adult organism, be recounten une 
earlier discussions. 

The oolloidal properties of protoplasm and ita 
cellular differentiation were variously exemplified 
in the paper presented by Prof. Heilbrunn. His 
recent investigations have demonstrated especially 
a localization in the cortex of the cell of calcium 
which, upon appropriate stimulus, is released within 
and so effects a gelation of the protoplasm involving 
contraction. Further evidences of this gelating 
effect were found upon exposing out surfaces of 
cells to various concentrations of calatum salts. 
Thereupon a reversible limiting membrane was 
formed on the cut surface, or a bulb-like contrac- 
tion was loċally induced, due to the penetrated 
calcium. Thus the age-old problem of contractility, 
& common property of protoplasm, may find ite 
solution normally i in the localization and release of 
calcium in the cell’s cortex. 

Recalling the emphasis given throughout the 
Symposium to the structural aspects of protoplasm, 
Prof. Bernal, in presenting the final paper, urged 
that consideration of the energy relations was 
equally important, since not only do the energies ` 
involved determine the sort of structure possible 
but also their nature must be known in order to 
account for that structure. These energies relate 
primarily to the protein constituents of the proto- 
plasm, a model for which may be found in the 
tobacco mosaic virus when contained in known 
galt solutions. Here the virus entities; which are 
long protein molecules, become orientated in striking 
spindle-like patterns, or tactoids, and their regular 
distances apart vary directly with the concen- 
tration of the salt solution. Evidently long-range 
forces between the virus entities are operative 
through the ionic atmosphere of the surrounding 
medium with which the former are in equilibrium. 
The magnitude and direction of forces inside the 
tactoid pattern are different from those on the 
outeaide. These differences, in fact, account for the 
pattern formation. Apparently analogous forces 
may similarly acoount for the formation of the 
mitotic figure and the ensuing phenomena during 
the mitosis of the living cell. 

These papers are soon to be published in book 


form by the American Association for the Advance- e 


ment of Science. 
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THE RELATIVITY.OF TIME 


By Pror. HERBERT DINGLE, 
IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY, LONDON 


"TE view is widely held that,. according to 
the restricted theory of relativity, moving 
measuring rods are shortened in the direction of 
motion, and moving clocks run alow, in the ratio 


paN Us 
(1 - =) : 1, where v is the velocity of the rods 


and olocks relatrve to instrumente otherwise 
identical but assumed to be af rest. This view is 
correct so far as measuring rods are concerned ; 
but incorrect with respect to clooks. 

No metaphysical significance is here implied 
with regard to length and time. The statement 
that a moving rod is shortened means that if an 
observer stands at the centre of a relatively 
stationary rigid scale, past which a parallel scale, 
of equal length when relatively at rest, moves in 
the direction of ita length ; and if light signals are 
emitted from the two ends of the first scale at the 
instante when the corresponding ends of the other 
are coincident therewith ; then the signal from the 
rear end will reach the observer before that from 
the other end, by an interval consistent with the 
postulated contraction. The word ‘contraction’ is, 
of course, to some extent metaphorical, because 
- the scale which is said to be contracted is simply 
the one on which the observer is not situated. A 
more direct expresaion of the fact is that the 
‘length’ of a scale is measured not by / as ordinarily 


oe 
defined, but by | (1 = =) 


necessary to imagine that anything has happened 
to either scale. 

The statement that a moving clock is slowed 
down by a definite factor means that if, by any 
means ordinarily recognized as physically legiti- 
mate, an observer compares the rates of two clocks, 
one moving and the other stationary with respect 
to himself, he will find them to differ in the manner 
indicated. 

There is no direct evidence for either statement, 
the experimental difficulties being too great. 
Circumstantial evidence, however, for the effect 
described as a contraction of a moving rod is given 
by the Michelaon-Morley and other experiments, 
and the observational justification for acoepting it 
as verified is very strong. There is no evidence of 
any kind for the definite retardation of clocks, and 
it is impossible that there could be, for there is in 
physics no explicit definition of a clock. The 


it is then un- 


statement that a clock is slowed down in such a 
such a proportion is therefore meaningless. 

A clock is any mechanism which successive 
records time intervals certified as equal by oo 
parison with the standard intervals adopted 
Greenwich and other observatories: the charac 
of the mechanism need not be specified so long 
the recorded intervals satisfy this oondition. I 
us, then, imagine an instrument of hour-gl 
type, in which a succession of precisely simi 
particles (for example, grains of sand, drops 
water) fall at the standard rate into a receptac 
The time of ooourrence of any event is tk 
indicated by the number of particles, N, wh» 
have fallen between some choeen zero instant a 
the instant of occurrence of that event. If Ma 
V are respectively the mass and volume of 
particle, then the time is equally well indicated 
MN or VN (in each case, of course, a oonste 
factor may be introduced to give the unit of tir 
any desired value). For such a clock at reat, th 
the time t between two events is proportional 
N, MN or VN. 

Now set the clock moving with velocity v, a 
suppose that n it is moving uniformly, N 
changed to N’. Then, by the well-known formu 


PNET 
MN changes to un’ (1-5) , and VN 


us o 
pw’ (1—5) _ If, then, di and dé’ be + 
intervals recorded by the stationary and mov» 
cloaks, respectively, between the same events, # 
ratio dé’/dt will be different in the three cases, 


shown in the acoompanying table: 





ae’ 
X NIN 
; 1 yu 1 ya 
N'M( a) wis ia) 
NP Qeyr F'INU —rjepn 





All three clocks are equally ‘legitimate’: her 
the restricted theory of relativity gives no inform 
tion, and makes no assumption, about the F 
haviour of moving clocka. 

It is certain, however, that the mathemati 
requirements of the theory are represented by + 
Lorentz, transformation formuls, sooording 
which di’/di is unequivocally determined. 
follows, then, that the time-coordinate of t 
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muls does not represent (except poasibly 
identally in æ particular case) the reading of a 
ok. What, then, does it represent 1 
Co answer this question we note Aret that ¢ is 
tainly equal in value to the reading of a clock 
rest, though ?’ is in general not that of æ alock 
motion. We therefore inquire what t easentially 
The clock with whose readings it agrees was 
ed by s mean solar time clock at Greenwich, 
us say; that, in turn, by a sidereal clock ; and 
4 by the revolutions of the celestial sphere 
at is, rotations of the Earth). Here Greenwich 


ps. 
t would seem, then, that the time soale of the 
wsics of stationary systems is that according to 
uch successive sidereal rotations of the Earth 
upy equal times. But that cannot be ao, for 
are told that the Earth itself is slowing down. 
lifferent, and still more fundamental, standard 
herefore implied : What standard is that f 
‘he only way to answer this question is to 
mine the evidence for the Earth’s retardation. 
{s found in the fact that there is a discrepancy 
ween the calculated and the recorded tracks of 
dient eclipees. If the rotation of the Earth 
ually defined the unit of time, the conclusion 
ild necessarily be that the principles (namely, 
laws of Newtonian mechanics) on which the 
sulations were based were wrong. The con- 
sion actually drawn, however, is that the 
arepancy is due to the gradual lengthening 
the day. The drawing of this~ conclusion 


mits us to the time scale necessary to justify: 


wton’s laws of motion. What is that time 
le f 
hie Bet i is Waianae our n: It 
s that a body free from external influences will 
ve uniformly; that is, equal times are those 
which such a body covers equal distances. At 
t we have reached finality. This is the time 
le represented by the co-ordinate t in stationary 
tems. A clock recording this time scale (we 
i call it an ‘ideal’ clock) would be a particle 
ving freely, without friction, along an infinite 
ees scale in a region free from 
vitational and other flelds of force: the ‘time’ 
uld be the reading of the scele at the instan- 
<eous position of the particle. ` 
Yo such clock can be made, and we have there- 
ə to use various artificial constructions, with 
mplicated controlling mechanisms, in order to 
ermine what its indications would be. It is 
- surprising, therefore, that the corrections to 
applied to the readings of such artificial oon- 
actions when they are set moving, in order to 
lize the readings which the ideal clock would 
e if i were set moving, are- almost as various 
the constructions themselves. 
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We can now see the meaning oft’. If ¢ is the 
reading of an ideal clock at rest, ¢’ must be that 
of an ideal clock in motion: or, in other words, ?’ 
refers to the time scale which will make the laws 
of mechanics hold for moving systems. There is 
no need to make an experiment (which in any 
case is impossible) to determine the relation of 
dt’ to di, for that relation is determined logically 
from the fact of the Fitzgerald contraction. 
Suppose an ideal clock is set moving in the direc- 
tion of ita space-measuring scale. Since there is, 
by definition, no force between the particle and 
that scale, the velocity of the particle relative to 
the scale must be considered unchanged ; that is, 
the time which the particle of the stationary clock 
takes to move over # divisions of ita scale must 
be considered equal to the time which the particle 
of the moving clock takes to move over » divisions 
of tts scale. But the latter scale is eee i 
respect to the other in the ratio (1 5) © 
Henoe the particle of the moving cloak moves 4 
shorter distance in the same time: that is, the 
moving clock must be considered to be running 
slower than the stationary one in the ratio 
mentioned. 

It appears, then, that the transformation 
formula for ¢ is a logical’ consequence of that for 
x. Only the latter is based on experiment; the 
former is the necessary consequence if Newtonian 
mechanics is to hold good for uniformly moving 
systems despite the change of z. It is useless to 
look for experimental evidence for the change of 
t, for if, in any attempted experiment in which 
the Fitzgerald space contraction were assumed, 
the Lorents formule were not verified, the only 
possible conclusion would be that the clock used 
was not an ideal one, and the necessary corrections 
would have to be applied to its readings. 

Kennedy and Thorndike, in describing their 
celebrated repetition of the Michelson-Morley 
experiment with an interferometer having unequal 
arms', state that “Among the several classical 
experiments which suggested the restricted 
principle of relativity there appears to be none 
in which any question as to the nature of time is 
involved. . . . Henoe, although such experi- 
ments have suggeated the relativity theory, they 
do not form a sufficient basis for the logical 
derivation of it.” This, as we have seen, is 
erroneous. What the Kennedy-Thorndike experi- 
ment provided was not, as the authors stated, 
confirmation of the Lorentz transformation for 
time, but evidence that, if light be regarded in 
the ordinary way as having a certain “frequency”, 
then that frequency must be subject to the 
Lorentz, transformation if the Fitzgerald space 
transformation also be assumed. In other words, 
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the Kennedy-Thorndike experiment showed that 
light (or, if hypotheses be introduced, a radiating 
atom) behaves as an ideal clock. This, of course, is 
highly figurative language, because it is a ‘clock’ 
which can neither tell the time nor be used to 
measure time intervals. The literal interpretation 
of the experiment is that Newtonian mechanics is 
peculiarly fitted for the treatment of light as a 
periodic phenomenon because the association of 
time and space measurements implied in Newton’s 
first law is just that which makes 4 and y change 
by reciprocal factors, thus keeping the velocity 
constant. l 
Incidentally, two things may be noticed. First, 
the frequently heard statement that relativity 
has brought about a fusion of space and time has 
nothing mystical about it and it is not true. It 
is not mystical because the ‘nature’ of space and 
time is not involved; all that we are concerned 
with is the fitting together of measurements made 
in various ways. The statement is not true 
because the fusion of space and time, in the only 
sense in which it existe, was made by Newton 
when he chose, as a measure of time, the spaces 
covered by a freely moving body. What relativity 
has done in this regard is simply to show how that 
measure can be preserved in face of the experi- 
mental fact of the Fitzgerald space contraction. 
The second point is that the conformability of 
light to Newtonian mechanics, established by the 
Michelson-Morley and Kennedy-Thorndike experi- 
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mente, makes it possible to define correspond 
unitas of space and time in terms of light inst 
of Newton’s hypothetical “uniformly mov 
body”. This is, in fact, what Milne does in 
theory of ‘kinematical relativity’. In practice 1 
two procedures are equivalent, at least to a h 
degree of approximation, aa we know from exp 
ment. Epistemologically, however, they dii- 
profoundly, since Milne’s definitions, being bas 
on theoretically possible observations, are, 
principle, rigorously realizable; whereas Newto 
are ideal, and any observed departure of a mov 
body from uniformity of motion oan be asoril 
either to the time soale used or to the interfere: 
of a force. In other words, Newton’s first | 
provides a language but says nothing ; it cann 
therefore, be convicted of untruth, and the wo 
that oan happen is that the language may be foue 
inconvenient or incapable of providing express 
for everything we find it neceasary to say. Milp 
postulates, on the other hand, are definite ste 
mente, and may be falsified by observation. > 
chance that this will happen is, of course, m 
imized by the fact that they are made to confo 
to all the experimental knowledge available at ™ 
present time. This safeguard was introduced 
Milne when he modified his theory so as to ident 
the originally unspecified signals used by observ 
with light beams. 
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‘Mxperimental Hetablishment of the Relativity of Time’, P 
Res., 4, 400 (103%). 


OBITUARIES 


Mr. M. A. Bailey 


HE acientafic career of Maurice Armand Bailey 
ran its course to memorable achievement with 
what almost seamed to be predestined continuity. If 
circumstance played its part, a mind splendidly 
equipped for investigation, linked to @ grand charac- 
ter, were the prime forces. 
From Dulwich Bailey went up to Olare College, 
Cambridge, to read for the Natural Sciences Tripoe 
and then for the diploma in agricultural science. 
After threé years as a research student at the John 
Innes Horticultural Institution he jomed the Royal 
Field Artillery in 1915, gaining in France the Military 
Cross and the rank of brigade mayor. 

_ The appointment as senior botanist to the Ministry 
of Agriculture, Egypt, in 1919 turned the young 
geneticist mto e& plant breeder. For the next six 
years Bailey’s studies of the cotton plant, recorded 
in a few excellent papers, developed a scientific 
attitude and procedure in practical breeding such as 
have rarely been achieved in that difficult art. 

Transfer to the Sudan as plant breeder under the 
Empire Cotton Growing Corporation (attached to 


oa 


the Sudan Government) gave Bailey & great probl 

and a grand chance. In that country cotton gove 

prosperity. A great irrigation scheme in the Ger 

makes cotton-growing possible where rainfall is » 
scant and uncertain for any normal agriculture. I 

the soil is commonly recognized as the moat intre 
able clay in the world, and climatic peculiarities 

many seasons check the growth of cotton desg 

irrigation. 

Average yields of cotton of 3-5 kantars a fedi 
had become customary and were remunerative, P 
in 1928 a virus disease, leaf curl, was reported, 
occurrence being exceedingly rare. It spread 
swiftly that by 1929 the whole Gezira, involv 
200,000 acres of cotton, was seriously affected. 
the ensuing years cotton yield fluctuated dangerous 
but search for causes in sgoil factors, ın seaso 
affects and in disease, was for a time in vain. L 
curl evidently played a great part, and in one | 
year yields dropped to 1:36 kantars. Sudan fortu 
were gravely menaced, but an outstanding combi 
tion of research ın plant breeding, in entomology, 
mycology, and ın crop husbandry gained a victo 
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which-the remarkable speed and extent are shown 
the cotton yields of the years 1935-88, which were 
«5, 3:72, 4:47 and 4-55 kantare per feddan re- 
tively. 
When Bailey retired from the Sudan in 1938, 
ton growing in the Gezira had been rescued and 
tial plans had been laid for the wider agricultural 
‘elopment of the whole country, including the 
\-Irtigated, south. Hope that the ability and 
aracter by which the Sudan had profited would 
y 8 great pert in the National Institute of Agri- 
‘ural Botany, which Bailey came home to direct, 
a ended by his death in Cambridge on October 16 
t at the age of forty-nine. 

t was specially fitting that a scientific worker 
n and educated in England and provided by 
ypt with great opportunities for studying cotton 
‘ald do his culminating work in the Sudan, in 
ach these two countries have a condominium. He 
yed two parta there. For the first six years plant 
eding occupied al] his time: for the remaining 
en he was director of agricultural research. It 
3 Baley’s clear planning and quiet persistent 
uence which led to the complete reorganization 
she research service. He infused into it the spirit 
sich has made it remarkable for succeas in conjoint 
ek. . 

af curl was checked by two lines of action. The 
tomological, Mycological and Agricultural Sections, 
& series of fine investigations, identifled the vector 
ə white fly, an Aleurodid) and found means of 
reising & considerable degree of control over it in 
i practice. Meanwhile, the Plant Breeding 
tion set itaelf to examine the possibilities of 
aining, by selection or crossing, new varieties 
ich, while equal in lint qualities to the customarily 
wo Bakel variety and adapted to the peculiar 
ira environment, had the further merit of specific 
stance to leaf curl. Hybridization had to be 
carded because of its inevitable slowness, and all 
rt was concentrated on selection. The field waa 
«mately narrowed down to plants resulting from 
ingle selection out of a fleld crop of Sakel in the 
are made by Mr. A. R. Lambert of the Botanical 
ition in 1926. There finally resulted two strains 
wn as X 1580 and X 1780 which, showing in 
als all the desired attributes, had spread to an 
« of 180,000 acres in 1987-88. Systematic plant 
eding has nowhere produced a quicker or more 
nificant result than this. F. L. ENGuEDpow. 





Prof. A. P. Orekhov 


‘HR death occurred on October 19, at the age of 
y-eight, of Prof. Alexander Pavlovich Orekhov, 
ber of the Academy of Sciences of the U.S.8.R. 
Jrekhov was one of the most eminent experts in 

chemistry of alkaloids in the Soviet Union. 
Joentrating his main research on vegetable bases, 
ascertamed that most of the alkaloids were not 
cifically characteristic of definite vegetable species 
families and that one and the same alkaloid or 
aloids of similar structure may be found in planta 


* 
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of different families. Under his guidance more 
than eight hundred kinds of new vegetable raw 
materials were studied, found mainly in the southern 
republics and provinces of the U.8.8.R. During this 
research were discovered a hundred new alkaloid- 
bearing plants and ten new families, previously not 
known to porseas alkaloid-bearing representatives. 

Orekhov established the structure of anabaxine, 
salgolins, salsolidine, convolvine and oertain other 
vegetable bases. Many of the alkaloids he isolated - 
were afterwards identified as substances already 
known and obtained by other investigators from 
quite different vegetable raw materials. From the 
point of view of scientifle theory, of special interest is 
his elucidation of the structure of the alkaloids oon- 
volamine and convolvine, which have been proved 
to be etbera of veratric acid and tropine. It was 
thus ascertained that the derivatives of tropine are 
encountered in quite new famulies hitherto not beld 
to be alkaloid-bearing. -~ 

A. P. Orekhov created his own school of research 
workers, and the laboratory which he directed at the 
Chemical Pharmaceutical Institute attached to the 
Commissariat of Health became the principal centre 
for the study of the chemistry of alkaloids. His 
work on “The Chemistry of Alkaloids’’ is the standard 
work on the subject in the Soviet Union. He was 
elected a member of the Academy of Sciences of the 
U.8.8.R. in January of this year. 





Prof. C. F. Shaw | 


Tum death of Prof. ©. F. Shaw of Oalifornia 
removes one of the most prominent of America's 
pedologista. Prof. Shaw gained a reputation from 
his studies in the field of pure rather than applied 
soil science, his name being especially associated with 
the question of soil clasmfoation. He spent several 
years studying Ohinese soils, besides having a wide 
experience of American conditions. His revolving- 
disk method of measuring and specifying soil colour 
has been one of the more notable advances in the 
technique of soil physics in recent years. He was an 
ardent believer in the American binomial system of 
soil nomenclature, and had been engaged for some 
years prior to his death m collecting and collating a 
world list of ‘soil-series’ names, which was to serve 
systematic pedology sa the Linnean system has 
served botany. G, V. J. 





Wa regret to announce the following deaths : 


Mr. P. H. Grimshaw, formerly keeper of the 
Natural History Department of the Royal Scottish 
Museum, on November 14. 

Dr. R. von Ihering, chief of the Servigo Federal de 
Piscicultura, Rio de Janeiro, on September 15, aged 
fifty-six years. 

Dr. T. L. Prankerd, lecturer in botany in the 
University of Reading, on November 11, aged sixty- 
one years. 

Sir Wiliam Prout, K.C.M.G., O.B.E., senior oon- 
sulting physician to the Colonial Office during 1927— 
29, on November 18, aged seventy-seven years. 
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NEWS- AND VIEWS 


Germaniration and the University of Prague ` 
RUTHLESS as have been the measures of repression. 

directed by the Germans against Czech students and 

intellectuals for their part in the demonstrations on 


Independence Day, October 28, and the following . 


days in the city of Prague, yet none will give rise to 
deeper resentment, nor have more far-reaching effect 
than the closing of the University and the technical 
schools. ‘Not only do the Czech people feel a special 
pride in the University of Prague as the oldest 
University in Eastern Central Europe, but also the 
University has always been a central rallying point 
in the development of Czech national life and national 
culture. -Bo long ago as the thirteenth oentury, 
Prague was a gathering place for students, and when 
in the middle of the fourteenth century it was 
recognized under a Bull of Pope Clement VI, Gharles 
IY, Emperor and King of Bohemia, ita founder, 
while organising it on the model of Paris, of which 
he had been a student, in four “nations”, intended 
that primarily it should serve the needs of students 
from Styria. Neverthelees, it drew ita students from 
all parta of Europe, and in repute equalled the 
greatest of the medieval universities. It was, however, 
after the Napoleonic wars and in the earlier, half af 
the nineteenth century that the University attained 
its greatest measure of influence in the development 
of a Czech national culture and consciousness. Not 
only was the study of the national language and 
antiquities taken up with ardour, but also industrial 
development was fostered in the movement which 
led to the foundation of the technical schools. In 
the course of evente which followed on the War of 


1914-18 the University has been no lees active in. 


promoting in the people a consciousness of their 
historical and intellectual heritage. Ita suppreasion 
will have repercussions of which a better knowledge 


of their own history might have conveyed a warning 
to the Nazi leaders. 


The Advancement of Science v 


THe first quarterly part of the Advancement of 
Sotenoe, the new journal of the British Association 
which is being issued in place of the annual volumes 
published by the Association from 1831 until 1988, con- 
tains the presidential addreas of Sir Albert Seward, 
“The Western Isles through the Mista of Agees”, as 
ee ee 
logy), H (Anthropology) and K (Botany), with 
abstracts of communications to those Sections. 
admirably written introduction reviews the Dundee 
meeting and the circumstances which led to the 
premature termination of an exceptionally promising 
and well-attended meeting, and also indicates the 
tentative policy of the new journal, which it is hoped 
will make a wider appeal to lay readers than an 
annual volume could do. The number also includes 


‘afforda a reliable guide to the 


reports of research committees to Sections D, H, è 
K, as well as the report of the Council to the Gene 
Committee for the year 1938—39, and the report 
the Division for the Social and International Relat 
of Science for the same period. Among the subje 
which have recerved attention by the latter Divisi 
other than those forming the subject of public me 
ings, are the incidence of taxation on scientific 

search ; areas and objects worthy of protection 

scientific grounds; recommendations on details : 
manded in census returns and their analysis ; soient 
news in the Press; scientific exhibitions ; oo-ope 
tion with the International Oounsil of Scientific Uni 
in relation to questionnaires on science and socie™ 
and assisting the Society for the Protection of Sais» 
and Learning. The number’also includes a fm 
instalment of a scientific survey of Dundee ææ 
district. 


Soil Problems in the Tropics 
In the editorial article entitled “White Settlen» 
in the Tropics” of Natuns, July 29, 1989, refere 
was made to the insistenos in the report of 
Commission appomted to inquire into the possibili» 
of white settlement in British Guiana on the *‘ 
herent poverty of many, perhaps most, tropical so: 
in contrast to earlier beliefs in their inexhaustis 
fertility. Writing from the East African Resea 
Station, Amani, Mr. G. Milne foresees a danger t 
facile generalizations regarding tropical soils as sw 
may result. He points out that ‘tropical soils t 
to be poor when the climate is very wet, when 
soils are of advanced maturity, when (like any ot 
soils) they have suffered from man-soccelera 
erosion, or when their parent materials have b» 
exhausted of plant nutrients by previous geologs 
processes’. One or more of these factors has rende 
huge areas of Kast Africa infertile, but there are s 
large tracts where pessimism on grounds of intri 
soil infertility alone is not justified. Recent w 
has made it clear that neither the luxuriance 
natural rain-forest cover nor of grassland vegetat 
agricultural value 
soils (Hardy, F., Trop. Agrio., 18, 315; 19: 
Walter, H., Forathiohs Wochenschrift Silva, 22, 2 
1986 : Milne, G., Hast African Agric. J., July 19% 
and that therefore an ecological survey cannot te 
the place of a soil survey. The fundamental princi 
seams to be that a high forest has matured ak 
with the soil that nourished it; in the old age 
both, the forest comes to depend very little on furt 


have yet to be fully understood, tbe other t 
tropical soils are liable under improper managem 
(Continued on page 901) 
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SHORT REVIEWS 


AGRICULTURE 
umus 
migin, Chemical Composition and Importance in 
Yature. By Prof. Selman A. Waksman. Second 
dition, revised. Pp. nv+526. (London: Baulhére, 
“indall and Cox, 1988.) 30s. 


HIS treatise, first published in 1936, ia now 

recognized as the standard text-book of the 
cience of humus, or ‘humology’, as the science has 
æn called. The literature of humus is so diffused 
hat the treatment of the subject in agricultural and 
oil science text-books must necessarily be somewhat 
maperficial and madequate to the importance of the 
ubject. The fact that the chemistry, physics and 
iology of humus do not lend themselves to easy 
nterpretation in terms of orthodox science is the 
nain stumbling-block to progress in knowledge of 
he soil. 

The book is in three parta. The firat deala with 
he historical development of humus studies, the 
shanging conceptions of the origin and composition 
£ humus, and the reasons for the highly confused 
state of our knowledge of it. The nine chapters 
somprising the second pert begin with the more 
cational approach to the subject, adopted about the 
sommencement of the present century, in which the 
study of plant residues and the processes of their 
decomposition led to the modern conception of 
humus as & highly complex and changing group of 
organic and mineral substances. The decomposition 
of humus and ite functions and applications in 
agriculture and industry occupy the remaining five 
chapters of the book, mchidmg a new chapter on 
humus and soil conservation. R 

The bibliography of 1608 references indicates the 
immense amount of work that has been devoted both 
to the investigation of humus and to the compilation 
of the book. If the amount of definite knowledge 
gained is disproportionately small to the amount of 
labour expended, it is nevertheless some of the most 
x1gnificant in the whole realm of soul science, and Dr. 
Waksman is to be congratulated on his selection of 
relevant facta and their condensation into a very 
readable and intelligible form. 


Ld 


Ce qu'il faut savoir des plantes des montagnes 

Par P. Du Manoir. (Savoir en histoire naturelle, 
Vol. 5.) Pp. 54440 plates. (Paris: Paul Lechevalier, 
1939.) 16 franca. 

Ce qu'il faut savoir pour manger les bons champignons 
Par G. Portevin. (Savoir en histoire naturelle, Vol. 
6.) Pp. 94. (Paris: Paul Lechevalier, 1939.) 12 
france. 


HESE two little monographs are attractive in 

design, but any botanist would take issue with 
the claim that the contenta represent what it is 
necessary to know on the subjects dealt with. 
Rather are they harmful in suggesting that, in the 
case of the alpine plants, with an idee of colour and 
size and & few notes on habitat, plants may be 
recognized by comparison with a rather impressionist 
representation in oolours, usually of the flowering 
shoot alone. 

The monograph on fungi does not pretend that 
the amateur can be sure to collect edible fungi on 
the basis of the brief descriptions of the fungi that 
it contains ; it contents iteelf rather with suggestions 
as to modes of preparing the edible forms for the 
table when they are collected. Emphatically, how- 
ever, this restricted fleld does not include what it is 
necessary to know before collecting and cooking 
fungi for the table. 


ARCHAEOLOGY AND ETHNOLOGY 
Buried Empires 
The Earliest Civilisations of the Middle East. By 
Patrick Carleton. Pp. 290412 plates. (London: 
Edward Armold and Co., 1939.) 10s. 6d. net. 


R. CARLETON has excavated in Iraq as a 

member of Sir Leonard Woolley’s archeo- 
logical expeditions to Ur, and he is a student of 
cuneiform. He writes, therefore, with the authority 
of first-hand knowledge; and his narrative of 
Mesopotamian pre- and proto-history, intended 
primarily for the general reader rather than tHe 
expert, summarizes in a vivid and eminently read- 
able form the results of archmological research front 
the beginnings, so far back as present knowledge 
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goes, down to the earlier half of the second mil- 
lennium 8.0. With commendable honesty, but also 
doubtless with resulta which will prove disco 

to the novice in these studies, Mr. Carleton adds an 
appendix on the material in the tablets of Mari, 
discovered after the main body of his narrative was 
completed, and it was too late to make any drastic 
revision. Hence the chapters dealing with Ham- 
murebi aad the Babylonian dynastio history, at 
least in their chronology and its implications, must, 
he points out, be set aside as superseded. 

A valuable feature of the book is an excellent 
summary of the evidence relating to the civilization 
of the Indus valley and discoveries at Mohenjo-daroand 
Harappa, a subject on which too little provision has 
hitherto been made for the interests of the unin- 
structed. 

If Mr. Carleton’s narrative, excellent as it is, is 
open to criticiam, it is due to the fact that it follows 
closely the tradition of earlier writers in devoting a 
preponderating attention to the personalities and 
achievements of the rulers, and to dynastic history, 
whereas recent studies have tended to show that the 
vital importance of Mesopotamia in the history of 
civilization lies in ita contribution to the develop- 
ment of culture, rather than as a series of phases of 
‘history’ in the narrower sense generally adopted. 


Monographie des Betsileo (Madagascar) 

Par H.-M. Vuboia. (Université de Paris: Travaux 
et Mémoires de l'Institut d’Ethnologie, Tome 34.) 
Pp. xviti+1510+10 plates. (Paris : Institut d’Ethno- 
logie, 1988.) 275 france. 


DUBOIS’ monumental study of the Betsileo of 

. Madagascar, running to more than fifteen 
hundred pages, is the product of thirty years’ patient 
and careful observation conducted while the author 
was resident among them. Not only is it encyclopedic 
in scope, but also it may be regarded, as one critic 
has said, as mdeed definitive. 

M. Dubois has divided his work into four parta. 
In the first part he describes the geographical 
setting and considers racial history. In the second 
he deals with the individual, his life and the family 
and social environment in which it is paed. In_the 
third he describes religious belief ; and in the fourth 
art, language and literature. 

In his discussion of general conclusions, M. Dubois 
makes no claim to have solved finally the problem 
of origins. His racial analysis of the population of 
Madagascar i four racial groups or 
influxes—Noegrillo, Negro, Negroid and Indonesian. 
The Betsileo are to be assigned to the Negroid; but 
there is in tham a strong strain of the earlier Negro 
and Negrillo stocks. Their economy is one of rice 
cultivation combined with cattle raising. Descent is 
patrilineal; and the sense of family solidarity is 
strong, centring in the cult of the ancestors as the 
founders of the family group. In easentials, however, 
the religious beliefs are fundamentally a dootrine 
analogous to the mana of the Pacific, demonstrated 
enost emphatically in their taboo practices and their 
relations to chiefs. 


African Genesis 

By Leo Frobenius and Douglas O. Fox. Pp. 26 
(London: Faber and Faber, Ltd., 1988.) 12s. 6. 
net. 


[ES volume contains a number of legends an 
folk-tales selected from the collections made b, 
Dr. Leo Frobenius among the various peoples he ha 
visited in his numerous expeditions in Africa for th 
purpose of studying prehistoric rock-engravings an: 
paintings. Hence in geographical distribution the. 
cover & wide fleld, ranging from North Africa t 
Southern Rhodesia, and ethnically include Kabyle 
the Sudanese tribes, Hausa and in the south Wahung 
and Bathonga. Most, but not quite all, have bea 
selected for the light they may throw on the meanin 
and purpose of the rock-drawings and painting: 
Thus in the Kabyle creation legends, the part 
played by bull and ram explain the prominence o 
these animals in the art, while the raised arms of : 
human figure before the bull in a certain drawing i 
& sign of adoration, and not of panic as has bee 
thought. It is interesting to find what would appea 
to be a trace of the influence of Egyptian roya 
marriage custom in these legends. 

The stories are sufficiently varied in style an 
subject to please all tastes, and their literary merit 
on the whole are high. The Kabyle tale of the jaoke 
and lambe, with the substitution of jackal for wola 
is identical with that in Grimm. “The Old Woman” 
a tale told by the Hausas, is a piece of stark realism 
but the legends df the Sudanese, especially “‘Gasera’ 
Lute” of the Soninke, and “Blue Blood” of th 
Fulbe have the epic quality of European medieva 
romance. 

The illustrations are drawn from the rock art am 
there is @ praiseworthy liberality in the matter o 
sketch maps. The translation is excellent. 


BIOLOGY 
Flora of Assam 
Vol. 3: Caprifoliacess to Plantaginaces. By U. N 
Kanjilal, A. Das, P. O. Kanjilal and R. N. De 
(Published under the authority of the Governmen 
of Awam.) Pp. x+578. (Shillong: Forest Office 
1939.) 12 rupees. 
NDIA has need of provincial or regional floras, an: 
the present volume is a welcome addition to th 
few existing ones. This is the third volume com 
prising the Gamopetalem in the sequence of th 
“Genera Plantarum” ; the previous volumes appeare 
during 1984-38. 

The work has been oarried out by four fores 
officers (the senior of whom was the author of “Fores 
Flora of the Jaungar, eto., Forest Divisions’, whe 
died some years ago), under considerable diffi 
culties as they have scceas neither to a good herbariun 
nor to an adequate library. This handicap become 
evident when one turns to nomenclature. Th 
position is explained by the chief editor in th 
introduction. In some cases modern ideas have bee 
adopted, in others the older authors have bee: 
followed. This will be confusing to users who canno 
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«fer to original works, particularly so as reference 
sas not been made to the “Flora of British India” 
rhen the combinations there used have not been 
etained ; for example, unless one has access to Mez’s 
oonogreph of the Myrsinaces there is nothing to 
adicate that the genus Sadira was treated as Pime- 
andra in the older work. Again (p. ix) it is stated 
hat Mer “cals Embelia Nagushia Don, E. undulata 
s he identified 2. Nagushta Don with E. vesia Roxb. 
n this work Brandis has been followed.” But a 
eference to Mer shows that it is E. Nagushia Clarke 
ot Don that is termed F. undulata (Wall.) Mex and 
bat E. Naguskia Don is sunk in F. vestita Roxb. 
‘he error is of Brandis but only detectable by a 
eference to Mex. 

Descriptions of familes, genera and species are 
iven, but the tendency is to pay greater attention 
) plants of importance in forestry. There is no key 
> the families (this may be deferred to the final 
ohime), but keys are provided for genera and 
secies when there are more than one of either, and 
380 in general are satisfactory. 

There bas been a steady improvement in the 
rveral parta, but there are still shortcomings in the 
wesent volume, ‘especially in the matter of misprints. 
It is not clear why certain species are treated 
ufferently from the rest in the same genus; 
cample, under Agapetes abxteen species are included 
q the key. and are serially numbered, but seven 
urther species appear without numbers and with 
orter descriptions and in smaller type. 

Despite the difficulties encountered, the authors 
ee carrying out & task the fruits of which will 
cove of great assistance to all concerned with the 
hanerogamioc flora of Assam. 


he Comity of Spiders 

y Dr. William Syer Bristowe. Vol. 1. (Ray Society, 
ol. 126, for the Year 1938.) Pp. x+228+19 plates. 
„ndon : Bernard Quaritch, Ltd., 1989.) 258. 


HE first volume of Dr. Bristowe’s “OComity of 

Spiders” deals mainly with the distribution of 
widers in Britain. Some seventy-five years have 
weed since the publication of Blackwall’s fine work, 
4 History of the Spiders of Great Britain and 
celand’’, and meanwhile our knowledge of the 
witiah fama has been much enriched, notably by 
„o researches of the Rev. O. Pickard Oambridge and 
r. A. R. Jackson. Dr. Bristowe, himself an able 
ad enthusiastic collector, bas also made many 
teresting additions and these advances are inoor- 
rated in the most useful section of his book, a list 
the 556 known British species under their presently 
cepted names. For each species the distribution 
ithin Britain is given by counties from records 
mgely made by the author himself, and the dis- 
ibution outside Britain, so far as known, is indicated 
general terms. One or two nomenclatorial changes 
e made, but synonyms sre not otherwise listed. 
The second half of the book examines the effect of 
vironment on distribution and, besides more 
neral considerations of climate, soil, and flora, it 
qmmarizes the resulta of collecting in a wide variety 
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of habitata, natural and artificial, from sewage works 
to Buckingham Palace gardens. Dr. Bristowe has 
already published much of the matter in this section 
during recent years in the form of short papers, but 
the repetition is justified in a general treatise of this 
nature: 

The monograph includes a discussion of dispersal 
in which the author stresses the importance of trans- 
port by aerial currents, and the book ends with a 
short chapter on the relative abundance of the 
Dee a ree re cere! enone te 
been investigated. 

The plates are well reproduced from excellent 
photographs and, although photography is not the 
ideal method of illustration, they will be æ useful 
supplement in the identification of British spiders. 
Printing and production reach the high standard 
expected of Ray Society monographs, and Dr. 
Bristowe is to be complimented on a clear and 
readable style which is all too rare in acientific 
writings. £ R.J. W. 


An Account of the Genus Dioscorea in the East 

Part 2: The Species which twine to the Right ; 
with Addenda to Part 1, and a Summary. By 
(Annals of the Royal 
Botanic Garden, Calcutta, Vol. 14, Part 2.) Pp. 
425-528. (Alipore: Bengal Government Press, 1939.) 
T I of this monograph, reviewed in NATURE 
of January 29, 1988, dealt with the species of 
Dioscorea which twine to the left. The distribution 
of Part 2, treating of those that twine to the right, 
has been delayed, and under existing conditions this 
delay is indefinite. The portion of it now under 
review contains only the final summary and no 
systematy. In view of the delay in publication, 
advance separates of this summary have been 
obtained by the authors for presentation to institu- 
tions specially interested in biogeography. It presenta 
thirty-five tables analysing in detail the distribution 
of the species described (147 in all) over the oriental 
range of the genus. A short but necessary discussion 
on ‘the meaning of the word species” defines the 
position adopted by the authors towards this vexed 
subject. It is followed by an exhaustive ‘retrospect’ 
in which is expounded an account of the systematic 
study and exploratory research devoted to the genus 
in the past, with particulars of the authors and 
collectors who have contributed to knowledge of the 
group. That there is still much to be elucidated is 
evident from investigations under the title 
“Estimate of the Imperfection of Present Knowledge”. 
Finally, we have a dissertation on the biology of 
the species concerned, concluding with an exposition 
of the phytogeographio scheme adopted. To many 
botanists, especially on the ecological side, and to 
biologists generally, this part will prove more interest- 
ing and valuable than the mere systematy. It con- 
tains emple evidence in its pages of the enormous 

amount of labour and research put into the work. 
It is to be hoped that workers in the group and 
area will not be for long deprived of the remaining ° 
portion. 
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An Architect of Nature 
Being the Autobiography of Luther Burbank. With 
Biographical Sketch by Wilbur Hall. (Thinker’s 
Library, No. 76.) Pp. xvii+189. (London: Watta 
and Co., 1989.) ls. net. 


T this sutobiography Luther Burbank reveals 
what proved to be the driving force behind his 
amazing life when he wrote “Darwin made important 
and absolutely new findings with regard to polleniza- 
tion and fertilization, but, when be made them and 
set them down, he left it to others to make the rules 
usefal”. Burbank took it upon himself to be a 
Pioneer among those” “others”, and now “every 
schoolboy knows” how he rapidly built up new 
species of plants by selecting with a knife, a hoe, or 
a spade and bonfire rather than by allowing new 
forms to develop more slowly under the deadly 
environmental competition of Nature. 

In an introductory biographical sketch to this little 
volume, Wilbur Hall deecribes how Burbank had 
reached the age of seventy years before he felt con- 
strained to express on peper the more important 
thoughts, observations and philosophical specula- 
tions of his life. This book representa all that he 
limned in his own words, so that one would expect it 
to remain a fount of delight to all who are interested 
in'the man who was “blasphemed, preached about, 
talked at, written to, telegraphed, scolded, abused, 
and even vilified” merely because of his attempts to 
speed up Nature’s methods by making use of keen 
and discerning man-made selective proceases in the 
production of new types of plants. THH: 


On Miasmata and Contagia 

By Jacob Henle. Translated by Dr. George Rosen. 
Pp. 77. (Baltimore, Md.: Johns Hopkins Press, 
1938.) 1 dollar. 


HIS important easay by one whom Garnson 
describes as the greatest German histologist 
and one of the greatest anatomista of all time, was 
originally published in 1840 in Henle’s ““Pathologische 
Untersuchungen”, and contains the first clear state- 
ment that living organisms are the cause of contagious 
and infectious diseases. Dr. George Rogen, who has 
provided an excellent translation, points out that 
Henle’s theory was not based on any personal experi- 
ments but on the data collected by his predecessors, 
such as Athanasius Kircher and Leeuwenhoek in. the 
seventeenth century, who described infusoria and 
other microscopic annnaloules, Wichmann who dis- 
covered the Acarus sabin, Agostino Bassi who 
found that muscardine, an infectious disease of silk- 
worms, was caused by a fungus, Cagniard de la Tour 
and Schwann, who showed that fermentation waa 
due to yeast, and Schdnlein, who discovered the 
parasitic cause of favus. Henle maintained that in 
infectious disease the morbid matter mcreased from 
the time that it entered the body, and that it must 
be organic in nature as only living organisms were 
able to do this. His view that the organiam probably 
belonged to the plant kingdom was confirmed by 
s Robert Koch, one of the most eminent of his pupils, 
more than thirty years later. 
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A Manual of Practical Anatomy 

A. Guide to the Dissection of the Human Body. B 
Prof. Thomas Walmsley. Second edition. In 
Parts. Part 2: The Thorax and Abdomen. Py 
vili+881+7 plates. (London, New York an 
Toronto: Longmans, Green and Co., Ltd., 1989 
128. 6d. net. 


HE principal changes in the new and greatl 
enlarged edition of this work, of which the firs 
appeared in 1921, are the introduction of fulle 
accounts of the examination of the living body, an 
especially of parts important in clinical practice, 
short description of the action of muscles and th 
changes in the form of parta when they function, th- 
incorporation of numerous new figures and skiagram 
of the stomach, intestines and urinary tract, end 
change in the nomenclature to that adopted by tb 
Anatomical Society of Great Britain and Ireland. 
The book may be warmly recommended as a 
excellent practical guide for the dissector. 


General Science Biology 

By A. Spencer White. (Dents Modern Saienc 
Series.) Pp. vii+243. (London: J. M. Dent an 
Sons, Ltd., 1989.) 2s. 3d. 


HIS work has been prepared as a companio- 

volume to the already publshed ‘Genen 
Scienoe Physics” and “General Science Chemistry 
by the same author. The text is largely based o 
the reports of the teaching of general science compile 
by the Science Masters’ Association, and is intende 
to oover the biology section of the general scienc 
syllabus of: the School Certificate examinations. T} 
material is presented in quite an interesting manne 
great prominence being given to experimental wor} 
The inclusion of subjecta which would involve tl 
use of the microscope is questionable, although us 
might be made of them as demonstrations. There 
an abundance of supplementary line-drawings, whic 
powes a diagrammatic clarity and simplicity th: 
might usefully serve as a model for pupils. 


Reminiscences of Country Life 
By James George Cornish. Edited by Vaughe 
Cornish. Pp. xi+147+8 plates. (London: Couns 
TAfe, Ltd., 1980.) 10s. 6d. net 


“Los reminiscences cover a -period of sevent 
years of life in rural England—coountry parish 
in thé counties of Suffolk, Berkshire and Devo 
Their author, James George Oornish, was born 
1860 and died in 1988. Throughout his life, as the 
records bear witness, he was gifted with an observa» 
eye for the life of the countryside and individu 
traitas in the character of the countryman. H 
reminiscences have been edited by his brother, D 
Vaughan Cornish. As he points out, they derive > 
inconsiderable value from the fact that they preser 
continuity over a very considerable period of tim. 
This is especially interesting as in these years crucr 
changes took place in English agriculture az 
modes of country life. 
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CHEMISTRY 


elins Handbuch der anorganischen Chemie 

te vollig neu bearbeitete Auflage. Herausgegeben 
der Deutacben Chemischen Gesellschaft. System- 
amer 68: Ruthenium. Pp. mrvi+124. (Berlin : 
lag Chemie, G.m.b.H., 1938.) 6.50 gold marks. 


"HE section on ruthenium in Gmelin’s “Hand- 
buch” contains an account of the phynical and 
«ical propertues of this polyvalent element and 
ta compounds. The sources and preparation of 
metal are beng dealt with in conjunction with 
T members of the platinum group. No fewer 
a geven isotopes have been detected by the mas- 
troscope, and artificial radioactivity has been 
ted by bombardment with slow neutrons and 
rons. Ruthenium is very resistant to atmo- 
ric corrosion and the attack of strong acids, but 
an be oxidized in the presence of potasaium 
erate to the tetroxide and by fused alkalis to 
enates. 
uthenium is an excelent catalyst, particularly 
oxidations, being superior to platinum in this 
ect. <A list of references to this application as 
dygt is given. It give rise to a large number of 
plex co-ordination compounds, including a stable, 
tile carbonyl Ru,(CO),, a red pentanitrosyl and 
„y ammines and derivatives of organic bases. 
mg these complex compounds is the deeply 
ured derivative of tervalent ruthenium called 
Ihenium red’, which has the power of dyeing 
wal silk. Morgan and Burstall have shown that 
a chloro-hydroxo-tetrammine monochloride with 
rdination number 6. They have prepared from 
dichlorotetrammmine monochloride, which reacta 
1 ammonia to regenerate ruthenium red. The 
stitution of this derivative seems to be uncertain, 
e Gleu and Breuel have recently described both 
and trans-dihalogenotetrammine hslogenides, 
ch do not react with ammonia. A list of deriva- 
8 of organic bases containing ruthenium is given. 


sico-Chemical Experiments 
Prof. Robert Livingston. Pp. xi -4+ 257. 
k: The Macmillan Company, 1989.) 10s. 
‘HEORETICAL introductions to physical 
chemistry are plentiful—practacal books on the 
ae subject are only too rare. Dr. Livingston's 
„pact and informative book arrives at an oppor- 
e penod. Physical chemistry has now become so 
6 & subject, and uses such specialized technique, 
t it becomes i i difficult to write a 
ctical book which will include a selection of 
eriments illustrating new principles with suff- 
itty modest and fool-proof apparatus. 
m the volume under notice, classical physical 
istry is there with all up-to-date improvements. 
re are, however, many welcome innovations in 
mall a book. For example, some experimenta in 
noactivity are described, absorption spectra find 
æful place ; there is a good discussion of, and a 
ple experiment with, a plate still. Chemical 
stios is represented by more interesting types of 
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reaction than are customanly found in practioal 
books. The section on electrochemistry is equally 
good. Even simple photochemical and colloidal 
experiments assume their proper place in the volume. 
But especial commendation must be accorded to the 
author for his excellent chapter on measurements, 
errors and computations. This is a chapter which 
may be read with great profit by advanced students 
of physical chemistry. This apparently modest little 
book, full of relevant information, therefore puts 
modern physical chemistry within the reach of any 
laboratory. H. W.M. - 


Factual Tests in Inorganic Chemistry 

(Post School Certificate Standard.) By F. A. Phil- 
brick. Pp. 80. (London: G. Bell and Sons, Ltd., 
1989.) la. 


Answers to Factual Tests in Inorganic Chemistry 
By F. A. Philbrick. Pp. 18. (London: Q. Bell and 
Sons, Ltd., 1989.) 6d. 


HIS book of “Factual Tests” 1s designed to test 

the student’s grasp of morganic chemistry up 

to Higher Certificate and Intermediate B.Sc. standard. 
Each question is set in such a way that the student has 
merely to select the correct answer from five altern- 
atives and write down its number. Thus to answer : 
“34. .The ammonium salt used in the Leclanché cell 
is the 1 sulphate, 2 chloride, 3 nitrate, 4 carbonate, 
5 phosphate’; the student merely writes down the 


figure 342. 
The questions are set out in ‘papers’ which cover 


«the chemistry of either one element or a group of 


related elements, and the numbering is devised so 
that all answers require a three-digit figure. The 
correct answers are supplied in a separate booklet, 
as recorded above. 

There are clearly many advantages in having a 
book which can be used by student and teacher to 
test rapidly and objectively the factual information 
which has been acquired, without always having 
recourse to the wearisome tasks of writing out and 
correcting answers to the conventional type of ques- 
tion. In the opinion of the reviewer, ‘Factual Testa” 
should also have included questions which require a 
one- or two-word answer, but in spite of this omission 
it should prove of uae to both students and teachers. 

A.C. C. 


A Course of Study in Chemical Principles 
By Prof. Arthur A. Noyes and Prof. Miles 8. Sherrill. 
Second edition, rewritten. Pp. mxv+554. (New 
York: The Macmillan Company, 1938.) 2le. net. 
HE subject-matter has been thoroughly revised 
in the second edition of this book. A consider- 
able improvement has been made by dealing with 
the first and second Jaws of thermodynamics at the 
beginning instead of at the end of the book. The 
kinetic theory has been considered in greater detail, 
and the easential features of the Debye-Hiickel ion 
attraction theory have been added. The text, as in 
the old edition, is interspersed with problems which 


should prove of considerable value to university e 


studenta. A. ©. C. 
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Airplane Structures 
By Prof. Alfred 8. Niles and Prof. Joseph S. Newell. 
Vol. 1. Second edition. Pp. xv +451. Vol. 2. Second 
edition. Pp. vili+177. 18s. 6d. net. (New York: 
John Wiley and Sons, Inc.; London: Chapman and 
Ball, Ltd., 1988.) 


HE revised edition of this book, now expanded 

into two volumes, attacks the problem of ær- 
craft structural design from the point of view of the 
designer who may wish to apply the advances that 
scientific thought have made available to his problem. 
1t discusses all of the methods of design and analysis 
that have been used succeasfully, and by the-use of 
illustrative examples endeavours to show the beat 
uses and the limitations of each. 

The introductory chapters are devoted to the 
aerodynamic questions from which the conosption 
of the applied external loadings is derived, and 
although naturally not complete in their scientific 
discussions of these problems, they do define them 
sufficiently to make clear’ the loadings that the 
structural designer is called upon to resist. The 
bridging of this gap has been conspicuously absent 
from published works hitherto. 

The main portion of Volume 1 is then devoted to 
the various accepted methods of structural analysis, 
with applications, and includes a chapter on the 
strengths of methods of joining structural elementa 
together, such as are acceptable in the somewhat 


peculiar aircraft practice. A very useful chapter on _ 


deflection and stiffness treated as a design problem 
finishes off the first volume. 

The second volume contains a disoussion of inde- 
terminate structures, and gives many excellently 
worked out examples occurring in aircraft problems. 
The treatment of streased skin structures is the least 
satisfactory part of this work ; but these are problems 
still in their infancy, and about which controversial 
views are necessarily held until the correct practices 
have been establiahed by experience. 

In general, it can be said that this is an excellant 
book for both studenta and designers. It contains an 
unusually large number of tables, charta, and such 
aida to routine design work not always found in text- 
books; further, these are set out in a manner 
calculated to make them of greatest use to the 


practical designer. 


Foundations and Earth Pressures 
By C. Hyde Wollaston. Pp. 295. (London : Hutchin- 
son’s Scientific and Technical Publications, 1989.) 
21a. net. . 
N recent years, Increasing attention has been given 
to investigation in that branch of science desig- 
nated soil mechanics, which deals with the behaviour 
of soil when treated as & material of construction. An 
account has been given in the report of the Building 
Research Board of the advances made in this branch, 
and it is therefore of especial interest and value‘ to 
have the views of an engineer as to the methods of 
putting into practioe such information as is available. 
These have been expreased with clearness and a full 
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force of conviction by C. Hyde Wollaston, late « 
engineer in the Public Works Department of Bu» 
His aim is to bring home to engineers the desirab 
and importance of treating soils as materials of . 
struction and with the same attention aa is give 
timber, steel, and concrete. 

The author shows that soil mechanics provid: 
far more reliable and certain guide than is gene: 
supposed, and explains how soil testing should \ 
perly be conducted. A clay soil, hitherto the bugk 
of engineers, need no longer be regarded with 
picion. Its ‘water-content’ is now known to E 
sure criterion of ite strength against compression. 
the first part of the book foundations are dealt w 
and in the second part the author turns his atten 
to earth pressures and retaining walls. The praci 
application of the new ideas on these subject 
exhibited in some’ fifteen examples which consti» 
the third part entitled “Designs and Calculatio. 
Here are treated actual designs ranging from a aim 
column footing to a reinforced concrete retai 
wall and caloulations of the stability of bridge £ 
useful both to the student and the practitioner. 


_ MATHEMATICS AND ASTRONOMY 
The Theory of Functions 


-By Prof. E. O. Titehmarsh. Second edition. 


x+454. (London: Oxford University Press, 1 
25s. nat. 


HE second edition of Prof. Titehmarsh’s ‘“The 
of Functions” has been produced ph 
graphically from amended sheeta of the first, v 
the transfer of the main account of the gan 
function to the chapter on analytic continuation ı 
the insertion at the end of the chapter on inte; 
functions of two theorerns on asymptotic values > 
an introduction to the theory of meromorphic ft 
tions which will send the reader eagerly to Nevaalir 
The list of memoirs consulted is unchanged ; the 
of books recommended is of a more useful kind tha 
the first edition, but in an epoch when every weak 
ing of international bonds is to be deplored, 
regret that anyone should decide to restriot suc. 
list so far as possible to works in Einglish; 
result in this case is that whereas in 1982 a tota 
25 titles was composed of 16 in English, 11 
French, 7 in German, and a translation, in 1 
a total of 24 titles includes 19 in English and +» 
translations. 

Page numbers have been preserved, at a co 
there is only one page between 255 and 265, + 
this is numbered 256-64; on the other hand, 28 
followed by seven pages numbered 284a to 284g, t 
then odd numbers take the left hand and e 
numbers the right until a blank unnumbered p 
at the end of the chapter restores the usual locati 
Since references throughout are to sections, not 
pages, the economy seams petty. 

The success which this book has achieved pro 
that Prof. Titchmarsh was right in anticipating t) 
the collection which he describes too modestly 
consisting of “rather disconnected introductions 
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via branches of the theory of functions” would 
‘service to students to whom the mass of existing 
wure appeared “rather formidable”. It proves, 
that carly reviewers were right in recognizing a 
ty of readability in his writing; in effect, the 
æ given to students was: “This is a book from 
h you will be able to learn how to do mathe- 
os”, and we cannot do better than repeat this 
æ with all the confidence that comes from 
ring that it bas bean endorsed by those best 
ted to discover that it was sound, namely, the 
mts who have followed it. E. H. N. 


etary Co-ordinates for the Years 1940—60 referred 
e Equinox of 1950°0 

ered by HM. Nautical Almanac Office. Pp. 
-150. (London: H.M. Stationery Office, 1989.) 
6d. net. 


GE present work is a continuation of the previous 
volume published in 1938, which contained 
in ephemeral data up to 1940 ; -it extends these 
1940 to 1960. The general arrangement is the 
1 as in the first volume, but certain alterations 
been introduced which add considerably to the 
enience of the tables. As computing machines 
be used abnost entirely in connexion with the 
, the logarithm of the radius vector has been 
ted and «4 column giving the Julian date has 
inserted. 

ose who are engaged in the computation of 
stary perturbations will find a great convenience 
the method of arranging the planetary co- 
ates. The material for Venus and the Earth is 
ed on facing pages, and the same applies to 
ler and Saturn, the ephemeris for the latter 
$ being given for intervals of 10 days instead 
« days as in the previous volume. The material 
Jranus and Neptune is also printed on facing 
4, intervala of 40 days being retained as before. 
attractions of the sun are given to an extra 
aal, the last figure retained being the tenth 
ool. This refinement is quite unnecessary for 
ta, but will have an important application m 
age of the perturbations of minor planets. , The 
erof. Numerov and Dr. Bower outlined a scheme 


he computation of very acourate ephemerides- 


wtain minor planete,- from which systematic 
otions to star places could be determined, 
the extra figure will serve a useful purpose 


e first volume gave the spherical co-ordinates 
anus and Neptune from 1908 to 1940 at intervals 
*) days, and the present volume includes these 
<imates from 1800 to 1808. Full details are 
« of the application of Cowell’s method for the 
wutation of perturbations, Comet 19887 (Whipple) 
‘ selected for the purpose. This particular part 
o work was done by Miss F. M. MoBein under 
lirection of the Superintendent. It is scarcely 
sary to add that the volume will be invaluable 
ES in various branches of astronomioal 
_ M. D. 
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Astronomy 

A Textbook for University and College Students. By 
Prof. Robert H. Baker. Second edition. Pp. xx +522. 
(New York: D. Van Nostrand Co., Inc.; London: 
Macmillan and Co., Ltd., 1989.) 16s. net. 


HE first edition of this work appeared in 1930 

and the second edition in 1933. Two reprints 
of the later edition appeared in 1934 and 1985 and 
the present volume is a third reprint. While the 
book is excellent in many respecte, it is regrettable 
that a third edition was not produced mstead of 
@ reprint. This would have brought it up to date 
and would have enhanved its value very much. As 
one instance of the necessity for a new edition, we 
may refer to the story of Galileo and the Leaning 
Tower of Pisa, repeated on p. 151. Prof. Lane 
Cooper has shown that there is no foundation for 
the story, and Prof. A. 8. Eve, while not agreeing 
entirely with Cooper, nevertheless concludes that 
“‘definite historical evidence is lacking’ (NATURE, 
187, 8, Jan. 4, 1986). It is to be hoped that a new 
edition will be put in preparation. M. D. 


MISCELLANY 


Aequanimitas 

With other Addresses to Medical Students, Nurses 
and Practitioners of Medicine. By Sir William Osler. 
Reprinted from the third edition. Biographical Note 
by Sir Walter Langdon-Brown. Pp. xv+453. 
(London: H. K- Lewis and Oo., Ltd., 1839.) 7s. 6d. 
net. 


HTS book, which contains the best-known of 
Osler’s minor writings, consists of twenty-two 
addresses, seventeen of which were delivered in 
various parts of the United States (New York, 
Boston, Philadelphia, New Haven and Baltimore) 
and five in Oanada (Montreal and Toronto). The 
well-merited popularity of the work, of which the 
present edition contains a sympathetic preface by 
one whom Osler would have called his “brother 
Regius”, is shown by the fact that three impressions 
were made of the first and nme of the second edition. 
Though addressed primarily to medical practi- 
tioners and students, the work, owing to its cosmo- 
politan outlook, will appeal to a much wider circle 
of readers, especially at the present time. With a 
characteristic blend of ripe wisdom and playfulnesd, 
Osler discusses a great variety of subjects, such as 
the education of the medioal student and post- . 
graduate, the importance of foreign travel and 
avoidance of Chauvinism, the necessity of doing the 
day’s work well and before the age of forty, and 
physic and physicians as depicted in Plato. A ‘bed- 
side library’ of books for medical students is appended, 
consisting of the Old and New Testament, Shakes- 
peare, Montaigne, Plutarch’s Lives, Marcus Aurelius, 
Epictetus, “Religio Medici’, “Don Quixote”, Emer- 
son and Oliver Wendell Holmes’ ‘“Breakfast-Table 
Series”. 
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A Bibliography of the Writings of Harvey Cushing 
Prepared on the occasion of his Seventieth Birthday, 
April 8, 1939, by the Harvey Cushing Society. Pp. 
xv+108. (Springfield, TL, and Baltimore, Md. : 
Charles O. Thomas; London: Baullidre, Tindall and 
Cox, 1939.) 5 dollars. 


HIS book, the sale of which is limited to four 
hundred copies, contains the bibliography of a 
man who was equally well known as an eminent 
brain surgeon and the author of one of the most 
successful biographies of recent times. The work, 
which is preceded by a sympathetic and humorous 
note by Dr. Arnold Klebs, the well-known medical 
” historian, entitled “Bibliographia Animata’’, consists 
of four parts and appendixes. The first part gives a 
short account of Dr. Cushing’s life, degrees and 
honours bestowed upon him by more than twenty 
different nations. In the second part are listed his 
books, thirteen in number, of which the best known 
are ‘The Pituitary Body and ita Disorders” (1912), 
the “Life of Sir William Osler’ (1925), and ‘‘Intra- 
cranial Tumours” (1982), of which a German trans- 
lation appeared in 1935 and e French one in 1987. 
The third part ‘contains a list of his addressees, papers 
in journals, and reports published between 1898 and 
1988 numbermng 806, while the fourth part is devoted 
to papers emanating from Dr. Cushing’s clinics and 
laboratories. 

The appendixes contain the names of his asmstanta 
in neurological surgery from 1908 to 1982 and volun- 
tary graduate assistants from 1920 to 1982, hauling- 
from England, France, Germany, Belgium, Holland, 
Rumania and Esthonia, and a list of members of 
the Harvey Cushing Society. 


German-English Science Dictionary 

For Students in the Agricultural, Biologieal and 
Physical Sciences. By Prof. Louis de Vries, with the 
collaboration. of Members of the Graduate Faculty. 
Pp. x+478. (New York and London: McGraw-Hill 
Book Co., Inc., 1989.) 18s. net. 


T was Dr. Samuel Johnson who emphasized our 
indebtedness to the compilers of dictionaries 
when he wrote, “Every other author may aspire to 
praise, the lexicographer oan only hope to escape 
reproach’’. Scientific men will indeed be grateful to 
Prof. de Vries for having brought together some half 
a million stock words which are representative of 
German scientific language. No attempt has been 
made to include all the names of animals, planta, 
chemical compounds, ete., since each subject would 
need a dictionary of its own. But since research in 
the various departmenta of science now extends into 
complicated inter-departmental problems, the author 
hes included terms which enter into the chemical, 
physical and biological sciences. Further selection 
has made use of the fact that the compounding of 
words is such a characteristic feature of the German 
language, only sufficient basio information being 
included to permit of the building-up of composite 
words. The book is strongly and attractively bound, 
but still remains a very convenient size for purposes 
of frequent reference. T. H. H. 
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PHYSICS 
Cosmic Machinery in an Electro-Magnetic Univ 
By Capt. H. A. Staples. Pp. vwi+224. (Lonc 
William Clowes and Sons, Ltd., 1939.) 12s. 8d. 


HE author of this work claims to have 
structed a magnetic machine which was ab 
produce motion ‘aimilar to the motion of the : 
As the syn rotates, 
field of radiation rotates with it, and this “ 
sweep” is responsible for the forward motio 
the earth im ita orbit. Capt. Staplea states 
page 139 that, with reference to Kepler’s T 
Lew, “the reason for the application of the p+ 
of the cube in association with the power of 
square have [sic] reamamed obecure’’. Appare 
however, this obscurity disappears with his ele 
magnetic interpretation, planetary motions fe» 
into line with the laws relating to wave mi 
issuing from a radiant source. It is only necer 
to point out that there is nothing obscure s 
Kepler’s Third Law, which is very easily dem 
from the inverse square law. It may be added 
the electromagnetic field of the planeta appea: 
play an important pert in their orbital mo 
according to the author, but he makes no atte 
in this book to apply his theory to other bod» 
the solar system, such as meteor streams, comet 
even the minor planets. Quantitative results o> 
motions of the satellites would have been usef 
verify or disprove the theory, but the figures 
explanations given on pp. 149-51 are too vag 
be applied. 
Although the author has spent twenty yea 
research on his work, it will not yet be gene 
aocepted. M. 


Spontaneous Fluctuations of Voltage due to Brow 
Motions of Electricity, Shot Effect and Kir 


Pp. 


: Oxford University Preas, 1938.) 17s 


an the result of the spontar 
fluctuation of voltage is a noise which is ge 
in his way, and which he calculates from for» 
which give approximately the result he requires 
knows that he is up against a natural limitata 
what be wants to do. The author of the volume 
under review takes a novel view; he rather ste 
the engineer by making the subject of philosog 
interest, and by showing that the physicist 
not know as much about the subject as the enp 
thought he did. The author does not think 
theory has caught up with the abundant e 
mental data, and he has done a remarkable serv 
collecting such information as is available in 4 
able way, so that some super-mathematician ms 
inspired to find a link between atomic data an: 
nuisance being examined. 
The text is produced with the care and c 
we have been led to expect from the Oxford Eng 
ing Science Series. L. E.C. 
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deterioration at a rate almost unknown in tem- 
«rate latitudes. A single rainy season can oor- 
staly destroy the fertility of a tropical soil unwisely 
posed. 


«il Destruction in Malaya 
-Tua damage done to agricultural land by various 
«ms of mining is considered by Sir Lewia L. Fermor 
his exhaustive ‘Report upon the Mining Industry of 
alaya” (Kuala Lumpor: Gov. Press, 1939. 6s.). The 
struction of land by the stacking of waste rock and 
ngue is small because the prevalent forms of tin- 
«ning result in floods of water, heavily charged with 
at, either as coarse as sand or as fine as mud. This 
+, carried by the effluent water, chokes streams 
d causes floodmg to such an extent that ailt- 
miention schemes, necessitating dams or weirs, are 
«ligatory. But much damage has been done in the 
st, and some ia still being done, especially in the 
ning proceas of destroying hillside by water under 
‘draulic pressure. Again, the removal of the top 
wers of soil and their mixing with lower layers, 
«ich is unavoidable in the proceas known as dredging, 
ader the whole surface within a mining concession 
fertile by the time the land is returned to agri- 
ltural ues. Against these objections to mining must 
placed the fertilizing value on flooded land of a 
«n deposit of silt. The writer is insistent that 
bber cultivation is equally harmful, in fact more 
» in ruining land -by encouraging soil erosion and 
«ding to the removal of fertile surface layers. Clean 
ding, a fetish of the rubber planter, causes soil 
moval between the rows of trees, and can ,be pre- 
nted only by the wise use of cover crops. Sir 
swis estimates that rubber cultivation has caused 
æ addition of 38,000,000 tons of silt to the river 
stems since 1905, while tin-mining has contributed 
ity 16,000,000 tons. The debris from the rpbber 
«ds is both coarse and fine, and does more harm 
an the fine silt from the mines, some of which is 
erried to sea, and some of which fertilizes the land. 


eewton's Letters 

IN Osiris (7, 523-555; 1989) M. Jean Pelseneer, 
nose interest in the subject is well known, has 
produced some nine letters from Newton’s un- 
iblished correspondence. Four doctrments are 
own in reduced facaimile, and all are acoompanied 
r explanatory notes. The ftrat four letters, between 
ewton and Oldenburg, are taken from the Porte- 
guth Collection in the University Library, Cam- 
idge. The next two, between Newton and Hooke, 
e in the Library of the-Historical Society of Penn- 
Ivania at Philadelphia. Of all these the main theme 
optical. Two other letters between Newton and 
ooke come from the Pierpont Morgan Library in 
sw York; their subject-matter is of very minor 
terest. For the period covered by these eight letters 
5723—78) little original material bearing on Newton’s 
‘0 has been published. The ninth document is a 
int report signed by Newton and Halley on the 
«formance of a magnetic needle. This is an official 
sper dated 1712, and preserved in the Public Record. 
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Office, It is two years since M. Pelsenser, writing in 
Ciel et Terre, pointed out with a reference to Stukeley's 
Memoirs of Sir Isaac Newton's Life, edited by A. H. 
White and then lately published, that the story of 
Newton and the apple certainly did not originate in 
the fertile imagmation of Voltaire. 


Early History of Antarctic Exploration 

Tx oriticiams levelled by Prof. W. H. Hobbs at 
certain English explorers of West Antarctica of the 
early part of last century (Trans. Amer. Phal. Soc., 31, 
Part 1, Jan. 1980) were discussed in NATURE of 
April 29, 1939, p. 781. A much fuller and a most 
scholarly treatment by Mr. A. R. Hinks of Prof. 
Hobbe’s strictures appeara in the Geographical Journal 
of October under the heading “On Some Misrepre- 
sentations of Antarctic History”. The title Indicates 
the nature of the conclusions which Mr. Hinks 
reaches. From a study of relevant documents, 
including original maps, he shows conclusively that 
Prof. Hobbe’s claim that Palmer and not Branafield 
discovered the Antarctic continent is false and that 
there is no foundation for Prof. Hobbe’s contention 
that the chart signed by Branafield which is in 
the Hydrographic Office is not genuine, and that 
Prof. Hobbe has no justification for discarding the 
account of Branafield’s voyage which appeared in the 
Literary Gasetie (vol. 5, November 1821). No argu- 
ment that Prof. Hobbs brings to this discussion can 
shake the authenticity of the documents on which 
Bransfleld’s claim to the discovery of Trmity Land, 
the first sighting of the Antarctic gontinent, 1s 
founded, Mr. Hinks raises many other points in his 
articles, including Prof. Hobbe’s aspersions on the 
good faith of J. Weddell, whose discoveries con- 
clusively stand the test of any inquiry and oriticism. 
The article may be sccepted as a final reasoned 
answer to the attacks made by Prof. Hobbs on these 
English navigators of Antarctio seas. 


Germany's Oil Supplies 

Ix a carefully reasoned article published in 
the November issue of the Industrial Chemist, 
Dr. A. J. V. Underwood explains why in his opinion 
it is unlikely that Germany’s belligerent activities 
will be suspended owing to shortage of oil. The 
present rate of production of oil and alternative 
fuels in the German Reich is estimated as 4,300,000 
tons. This figure includes potential production of 
planta expected to be in operation by the end of this 
year. If planta which are likely to be in production 
by the end of 1940 or beginning of 1941 are included 
in the estimate, the potential rate of production of 
oil from all sources becomes 6,550,000 tons per year. 
In addition. importa of oil are at present available 
to Germany from Estonia, Rumania and the U.8.8.R. 
These with home-produced oil bring her total 
resources to 7,000,000 tons a year. If home produc- 
tion is inareaged as is anticipated, Germany will 
have soceas to 9,300,000 tons of oil a year. 
In 1988 Germany, including Czechoslovakia, oon- 
sumed 7,900,000 tons of oil. This is substantially ° 
leas than the 9,300,000 tons per annum poten- 
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tially available, but has reference to peace-time 
conditions. In war-time, consumption by the fighting 
services will obviously increase even beyond the 
figure for 1988 when Germany was mobilizing, but 
at the same time civilian consumption will drop on 
account of the stringent rationing schemes now in 
force; also leas oil will be used by Germany's 
mercantile marine, the activities of which have been 
80 severely restricted of late. It is probable, there- 
fore, that Germany’s potential resources of oil will 
be sufficient for her war-time needs, and as reserves 
are available to supplement home production until 
such time as all projected plants are in operation, it 
is unlikely that she will go short of oil, unless through 
drastic changes in the international situation. 


Folsom Man: Further Investigation in Colorado 


A FURTHER season of excavation on the Lindenmeier 
site in northern Oolorado has again failed to produce 
any trace of skeletal! remains of Folsom man. Until 
such evidence is forthcoming, and on the assumption 
that it will afford some oertain indication of the 
relation of the authors of the culture to the Amer- 
indian peoples, the Folsom industry, with ita dis- 
tinctive characteristics, hangs in the air. The 
geological interpretation of the Folsom deposita, on 
the Lmdenmeier site assigns them to the last phase 


of the glacial period at an approximate dating of 


12,000-25,000 years ago, and an aasociation with an 
extinct fauna including mammoth, camel and extinct 
forms of bison. In the course of excavations carried 
out by Dr. F. H. H. Roberta, jun., in the past summer, | 
the fifth season of his investigations on the site, it is 
reported in a statement issued by the Smithsonian 
Institution of Washington, that among animal bones, 
which had been chopped and split by man, was found 
the skull of an extinct bison measuring 86 inches 
between the tips of the horn ooree—fully a foot 
wider than the spread between the horns in the 
modern species. In four months’ work Dr. Roberta 


opened up a new section of the site over an area of 


some 45 ft. by 60 ft. to an average depth of six feet. 
His finds, in addition to the characteristic projectile 
points and previously known artefacts, included new 
forms of knives and scrapers, two to three times as 
large as those found before. A new feature in the 
culture is the bone bead, not hitherto found in 
Folsom deposits. Of those found here, one shows 
definite ornamentation in the form of a simple 
geometric design scratched on the surface. 


A 


Mental Hygiene in Old Age 


IN & paper on this subject read before the Section. 
on Care of the Aged, Welfare Council, New York’ 


City (Montal Health, 28, 257; 1939), Dr. George 
Lawton, psychological adviser to the Andrew Freed- 
man Home, New York City, maintains that there is 
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Francisco, no definite stepe have been taken f 
establishing a similar one in New York. Dr. Lawt 
asserts that what little knowledge we have of o 
people is based on pathological material, while v 
possess very little information about non-psychot 
old persons. He suggests that the psychologic 
difficulties presented by aged people should * 
classified as follows: (1) the problems of neurot» 
borderline paychotic, psychotic, feeble -minded, al 
deterioristed. mdividuals ; (2) the minor mal-adjus 
mente of fairly adequate old people caused by e 
ceasive economic pressures and inhibitory soci 
attitudes; (8) the stresses and straina of persos 
undergoing normal mental and emotional declim 
According to Dr. Lawton, the management of t: 
problem of senescence should include the follow 
measures, among others: (1) intensive, systemat 
studies over long periods of tame, of the ment 
abilities, interests, recreations, emotions and perso 
alities of larger groupe of men and women in tor 
and country in each decade from forty to siri 
(2) when such facts have been collected, guidan 
clinics should be set up to fumction m a simil 
manner to child guidance clmics; (8) ‘courses 

geriatrics should be established in the medical scho 
to give future physicians a better 

the affecta of mental attitudes on the bodily ailmem 
of the aged. 


Wild-life Restoration in the United States 


Ix the United States, as in other progreasr 
countries, the existence of many wild creatures h 
"been threatened by the appropriation of lands f 
farming and industrial purposes, the destruction 
living places and breeding places, and the gradu» 
disappearance of natural food and cover. To chee 
this decrease of wild-life, the Federal Governmex= 
passed. two years ago one of the most benefici 
measures of recent years, the Federal Aid to Wik 
life Restoration Act, briefly known as the Pittma 
Robertson Act of 1937. The co-operative schen 
which it envisages is one that might well be adopt: 
in other countries, and a summary of ita provisio» 
and explanation of the co-operation which it see: 
are now given by Albert M. Day (U.S. Dept. Agn 
Miso. Pub. No. 350; 1989). The Act recognizes til 
fundamental principle that wild-life is linked wi: 
the land, and aims at the restoration of suitab. 
environment in which wild birds and mammals me 
live and multiply. The Federal Government is willi 
to contribute materially towards this restoratic 
programme, since it is known that individual Stat 
have been unable to cope with the situation becau 
of lack of funda. Buta State to qualify for a sha 
of the grant—-up to 75 per cent of the cost of wor 
performed on approved projecte—must have pess 
Jaws for the oonservation of wild-life, which sh» 
include a prohibition against diverting fees paid | 


no group of persons whose mental welfare is more 
neglected than that of old people. This indifference, of the State fish and game department. Already ti 
he declares, is world-wide even in countries with Act appears to he working effectively. The gra 
” advanced social services. Although there has been total allocated for conservation projecte in 19: 
for many years a guidance clinic for the aged in San was 1,186,666 dollara, of which State legislatur 


hunters to any other purpose than the administrata 
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ntributed 296,666 and the Federal Government 
"0,000 dollars. Some time must elapse before the 
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fect of these widely distributed schames shows, 


wlf on the wild-life population, but there is every 
ason to think that the result will be gratifying to 
‘ naturalist as well as to the sportaman. 


television Transmission over Telephorie Cables 

In the Record published in October by the Bell 
ilephone Laboratories, Inc., L. Weis gives a helpful 
eoussion of the problem of transmission signals over 
Gephone cables. Most radio broadcasta originate in 
ə studios of the broadcasting companies, and are 
snemitted thence to the radio stations over high- 
ality programme circuita. Not infrequantly the 
kck-up’ point is at a distance from the studio and 
cuite to the studio must be provided over telephone 
able pairs’ not normally employed for broadcasting. 
ith television broadcasts such remote pick-up points 
ə also required, but the utilization of ordinary tele- 
one circuits to link them to the television studio 
more difficult because of the much wider band of 
quencies employed, besides certain exacting require- 
onts for television transmission. Because of the 
perimental state of television broadcasting at the 
sent time, no arrangements for transmitting 
mm these remote aay points have as yet been 
andardized. 


Last May an experimental circuit of this nature 
iw provided for the National Broadcasting Oom- 
ny. More recently a somewhat similar one was 
ovided for the Columbia Broadcasting System. 
sr ordinary telephone circuits a frequency band of 
out 3,000 cycles is sufficient, while for both these 
sent experiments the band extended from 45 to more 
en three million cyclea—a range a thousand times 
~ater than the voice band. When we consider the 
wes, we find that the loss in a co-axial cable at 
ree million cycles is only one millionth that in a 
ble-pair of equal length. For satisfactory television 
ansmission, equalizers must be provided to make 
© overall logs easentially the same for all frequencies. 
1 addition to the variation in loss with frequency 
ere is also a variation in the tıme of transmission. 
. television transmission, if this is not kept extremely 
aall the detail of the picture will be blurred, and 
urious transients and ‘ghosts’ will appear. Before 
cable pair can be used for television, it is necessary 
know the tranamiasion time and tben to provide 
1880 equalizers to correct it. 


ne to within plus or minus one tenth of a micro- 
sond, and this can be measured. 


eaffic Signals at ‘Bank Complex’ “ 
A DRESORBIPTION is given in Roads and Road Con- 
ucttion of November 1 of the ‘electromatio’ vehicle- 
tusted system operating on the flexible-progressive’ 
stem. Automatic traffic signals outside the Bank 
England and on several important roads in the 
lity are to be installed as early aa possible. It 
6 been found that the signals in other parte of the 
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Oity have proved of such value during the black-out 
that police officers have been able to concentrate on 
other important duties, and it is only at a few inter- 
sections that it has been necessary for them to 
control traffic by hand signals. The name ‘Bank 
Complex’ has been given to the area which is the 
junction of Threadneedle Street, Cornhill, Lombard 
Street, King William Street, Princes Street, Queen 
Victoria Street, Poultry and Mansion House Street. 
A specification for traffic signals to control the heavy 
and complicated traffic at this junction was prepared 
by the Ministry of Transport in collaboration with 
traffic officials of the City of London Police. 


A 8SCHAWS to meet the requirements of the specifica- 
tion was prepared by Automatic Telephone and 
Electric Co., Ltd, using electromatic vehicle- 
actuated signals. As traffic is approximately equally 
heavy in all directions, the problem is mainly con- 
cerned with ensuring the most rapid transit of vehicles 
through the thoroughfares converging on the area of 


-the Bank Complex. Traffic increases to a maximum 


at morning and evening periods, and, if congestion 
and traffic blocks are to be avoided, the available 
road space must be used with the greatest efficiency. 
The whole system will be ‘electromatic’, operating 
on the flexible progreasive system, under the cont.ol 
of a ‘dual master-timer’, and vehicle detectors will be 
used in each approach to the “Bank Complex’. Signals 
are actuated by a special control unit divided into 
seven sections, which are linked together to oo- 
ordinate the signal phases. It is important to notice 
that right-of-way is given to an approach only if 
there is a demand, and the length of this right-of- 
way period depends, up to a predetermimed maximum, 
on the volume of the traffic. A novel feature of this 
system is provision of accommodation for traffic 
assessors in Cornhill and Poultry to determine the 
volume of traffic entering the complex on these 
approaches, so that vamations of the right-of-way 
time can be made sutomatically. 


The International Seismological Summary 

Tas International Seismological Summary for 
October, November and December 1983 has just been 
received. It deals with 123 epicentres for carthquakes 
which occurred during that quarter, of which 47 were 
new epicentres and 76 repetitions of earthquakes from 
old epicentres, thus again confirming the knowledge 
that earthquakes tend to recur from the same epi- 
centres. The five earthquakes with abnormal foous 
during the quarter all had deep foci. The first was 
on October 25, with epicentre in the Andes north-west 
of Jujuy (Argentine) with focus 0-08 of the earth’s 
radius below normal. The second was on November 14 
with epicentre north-east of Santiago on the borders 
of Chile and the Argentine with focal depth 0-02 of 
the earth’s radius below normal The third was on 
November 19 in the Pasiflo Ocean off the Japanese 
coast nearly south of Tokyo with focal depth 0:085 
of the earth's radius below normal. The fourth and 
deepest was on December 1 with epicentre in the® 
Pacific Ocean immediately to the south of the island 
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of Ansityum (Loyalty Islanda, Melanesia) with focus 
0:09 of the earth’s radius below normal. The fifth 
was on December 4 with epicentre in the Sea of 
Okhotak to the east of Odomari with focus 0-040 of 
the earth’s radius below normal. In continuation of 
the “Catalogue of Earthquakes 1025-1980”, by Miss 
E. F. Bellamy, it has been decided to publish annually 
indexes to the International Seismological 8 

The first three of these for the years 1981, 1932 and 
1988 arrived with the International Seismological 
Summary for the last quarter of 1933 and they form 
& very valuable addition to the summary for quick 
reference. The indexes are on a time basis, whereas 
Miss Bellamy’s Catalogue 19138-1980 was on a 
geographical basis. The geographical basis is in many 
respecta the better owing to the tendency mentioned 
above for earthquake shocks to recur from'the same 
epicentre. 


‘Vibrated’ Concrete 


THis eenerally, kiowa a Gili wertain inthe 
drier the concrete when it is mixed, the stronger it is 
when set. But it is not generally known, even among 
engineers, that it has been the practice for same years 
to contrive by mechanical means to produce super- 
compacted and hence super-strong concrete from 
materials which, treated in the normal way, would 
give normally strong 
Irving in the House Journal of ths Bournemouth Gas 
and Water Company of October 2 gives the history 
and methods of manufacture of ‘vibrated’ concrete. 
In 1917, vibration of concrete waa started in France 
on & commercial scale, and these machines have been 
extensively developed in America. Originally, the 
machines were driven by compressed air. The 
vibrating unit consisted of a freely moving piston, 
reciprocating as a shock producer, striking blows at 
a speed of 5,000-9,000 blows per minute. More 
modern. machines, driven either by electric or petrol 
motora, have a rotor shaft provided with an un- 
belanced weight producing vibrations from 6,000 up 
to 21,000 per minute, the size of the motor unit 
varying from } to 1? h.p. With the construction of 
No. 5 Reservoir at Alderney, the opportunity arose 
of taking advantage of the great developments in 
concrete construction. Preliminary teste of the rela- 
tive strengths of unvibrated and vibrated concrete 
fully justified this procedure. Further, the vibration 
method led to a shortening of the time required for 
setting of the concrete and the consequent rapid 
release of the shuttering for use on new sections. 


Earthquakes registered at Kew during October 1939 
Fountasm earthquake shocks or earth tremors 
were registered on the seiamographs at Kew during 
the month of October 1989. Four of these are re- 
ported to be very small, and some others have been 
obteined were for the earthquakes of October 10 
and 17. That on October 10 had a probable epicentral 
distance of 88° from Kew and a depth of focus of 
°75 km. The earthquake of October 17 was again a 
deep focus shock, being thought provisionally from 


results. A peper by R. F. 
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Kew records to have bad a focal depth of abo 
150 km. It was probably situated in the Ne 
Hebrides and was strong enough to give a fr 
complement of pulses, including tpPPP, a lon 
tudinal body-wave reflected three times at t 
earth’s surface, ooming to the surface for the four 


‘time at Kew where it was registered. 


Earth Tremor in New England 

Aw earth tremor was felt on Tuesday nigt 
November 14, in the New England States of Pen 
sytvania, New Jersey, Maryland and Delaware. T) 
epicentre of the shook was probably very close 
Philadelphia, and in Baltimore pictures were knock 
off walls and furniture overturned, whioh indicet 
at this place a probeble intensity of IV on ti 
Rosei-Forel scale. Damage was not serious and the 
were no casualties. Although earth tremors are m 
unknown in New England, it is unusual to have om 
so strong as this. Oslifornia and the western Stat 
are much more liable to shocks than the caste 
States. 


Earthquakes in Central America and Canada 

Usne instrumental reporta from Georgetow 
Fordham, Philadelphia, Weston and Guatemala, ti 
United States Coast and Geodetic Survey in o 
operation with Science Service and the Jesuit Seian» 
logical Association has determined the epicentre 
the earthquake of September 20, 1939, to be betwee 
Corquin and Ocotepeque on the mountainous bord* 
between Honduras and Guatemala in Central Americ 
From readings of seismograms obtained at Pitt 
burg, Tucson, Ottawa, St. Louis and Fordham, ts 
provisional epicentre of the earthquake of October 2 
1939, has been determined to have been some twen 
miles south-west of Tadoussac in the Provinoe 
Quebec. Both districte are liable to small eart 
quake shocks, though those in Central America a 
usually somewhat more intense than the Canadir 
shocks. Further news of these shocks is await 
from the observatories at Guatemala and Ottawa. 


The Polarograph 

Fortas years ago Prof. J. Heyrovaky, of the Chari 
University of Prague, described a polarograph 
apperatus with the dropping mercury cathode whie 
he used for showing the presence of certain mete 
in solution by the position of ‘waves’ produced 
the deposition potential curves automatically record. 
as ‘polarograms’. Binoe that tame, Heyrovský a 
his co-workers have carried out many academ 
physico-chemical researches with the polarograp- 
and in recent years it was beginning to find applic 
tion for other purposes in pure and applied scienc 
ranging from its use in examining sera for the diagno 
of cancer (Naruns, 142, 316; 10988) to, say, H 
estimation of iodine in Ohile saltpetre. The genui 
apparatus has hitherto been difficult to obtain, sin 
ib was only made in Osechoslovakis, and resoar 
workers and others will be interested to learn th 
although instruments are no longer obtainable fro- 
Ozechoslovakia, an improved model, complete wi 
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f-contained recording equipment, of British design, 
sow being manufactured by the Cambridge Instru- 
nt Co., Lid.; itis anticipated that the polaro- 
ph will find still wider uses in the near future, 
cially in analytical and electrochemical work. 


‘rolenm 
[ue first number of Petrolewn, a monthly magazine 
svoted to the essential interests and needs of the 
wroleum industry”, was in October 
,;onard Hill, Ltd., 17 Stratford Place, London, W.1. 
nual subscription, 10s. post paid. Abroad, 12s. 6d.). 
e sponsors of this journal are to be congratulated 
launching this new venture scarcely a month after 
» beginning of war, and on the way in which they 
ve interpreted the Prime Minister’s admonition to 
ry on. Naturally the outbreak of war materially 
set carefully laid plans for the first number. 
ghly specialized articles had to be omitted and 
otographs discarded lest they should fall into 
my hands. Moreover, many potential contributors 
wo called away on national service and were 
cordingly not in’ a position to submit articles. 
verthelesas, in spite of these handicaps, the first 
mber is full of interest and it may be its lack of 
» highly technical contributions will prove an asset 


the lang run. The question raised as to whether - 


icrete or steel should be used for underground 
rage, the description of some lesser known uses 
petroleum and the notes on petrol rationmg m 
eat Britam and other countries, to cite a few 
amplea, should pppeeal not only. to petrolenm 
thnologista but equally to a far wider public. 
tomology in South Africa 

Tum appearance of volume 2 (dated October 80, 
89) of the Journal of the Entomological Sootety of 
uth Africa will be weloomed by workers in this 
anch of zoology. Some seventeen papers are in- 
ded within a compass of 262 pages and their great 
rarsity of character may be gathered from the fact 
at they include descriptions of new Thysanoptera, 
study of body temperature in Samia ceoropia and 
investigation of the chromosomes in some of the 
ansvael Acridids. We wish every success to this 
w periodical and trust that it will be assured of 
xquate support during these critical times. The 
ce of the volume is £2, and European readers may 
tain it from N. V. Swets and Zeitlinger, Keizargracht 
i, Amsterdam, Holland. 


Oks on Gardening and Botany 
“esses. DULAU amp Oompany, Lrp., of 29 Dover 
eet, Londan, W.1, have issued a catalogue of books 
botany and gardening. Several volumes of 
ndard journals, many of which are out of print, 
| offered, notably Cwrtis’s Botarvical Magacine 
42), the R.H.8. Daffodil Year Book for 1913-15, 
ı first 22 volumes of the Transactions of the Edin- 
yh Botanical Sooisty, the Journal of Botany, and 
Kew Bulletin. The remainder of the list covers 
| better-known classics of a wide range of horti- 
tural activities.  Seventeenth-cantury herbals 
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appear to be represented mostly by later reprints, 
though one or two originals are also offered. A 
number of first editions and association books of 
Benere a tray Sign deamon cre py, Seen perv Or 
the catalogues. 


Centenary of Pulkovo Observatory 

THe centenary of the Pulkovo Observatory, one 
of the oldest scientific institutions in the U.8.8.R., 
will be marked by a special jubilee seasion of the 
Academy of Sciences to be held in Leningrad on 
December 25. The papers of a scientific and historical 
character to be read at the session, will show in 
historic retrospect the century of endeavour of the 
Pulkovo Observatory and its role in world science. 
The centenary will also be marked by the issue of a 
comprehensive symposium and the opening of an 
exhibition dealing with the work at the Observatory. 


Announcements 

- Prov. E. D. ADRIAN, professor of physiology in the 
University of Cambridge, bas been appointed a 
member of the Medical Research Council in the 
vacancy caused by the death of Prof. John Mellanby. 


Tun following officers for 1940 of the Institute of 
Metals have recently been elected: President, Lieut.- 
Colonel the Hon. R. M. Preston; Vice-Prestdanis, 
Dr. 8. F. Dorey, Engineer Vice-Admiral Sir George 
Preege, Mr. A. J. G. Smout; Honorary Treasurer, 
Lieutenant-General Sir J. Ronald E. Charles. 


Tus Institution of Automobile Engineers is holding 
& special general meeting to which other institutes 
have been invited on December 12, at the Institution 
of Electrical Engineers, Victoria Embankment, 
W.0.2, at 6 pm, when Dr. J. 8. Clarke of the City 
of Birmingham Gas Department will read a paper 
entitled “The Use of Gas as a Fuel for Motor 
Vehicle”. 


Tes Hunterian oollection of surgical specimens at 
the Royal College of Surgeons of England has been 
removed to a bomb-proof vault in the College base- 
tent. All the more important manuscripta, books, 
and pictures in the Oollege library have been moved 
to the country. 


The Universities of Brealau, Erlangen, Marburg and, 
with the exception- of the medical faculty, Königs- 
berg, which were closed at the beginning of the war, 
have reopened. 


Pror. Guemano Soruamo has been nominated 
director of the new hospital at Milan named Ospedale 
del Perdono, which is to take the place of the famous 
old Ospedale Maggiore. 


Tua seoond Argentine Congreas of Ophthalmology 
will be held at Rosario m October 1940, under the 
presidency of Prof. Esteban Adrogué. Further 
information can be obtained from the Sociedad » 
Argentina de Oftahnologia, Santa Fé, 1,171. 
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LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
correspond wiih 


They cannot wndertake io return, or to 


the writers of, rejected manusoripts 


intended for this or any other part of Natrunm. No notice ts taken of anormmous communications. 


NOTES ON POINTS IN SOMB OF THIS WHNEK'S LETTERE APPEAR ON P, 911. 


CORRHSPONDENTS ARH INVITED TO ATTACH SIMILAR SUMMARIBS TO THAIR COmMMUNTOATION:. 


An Inhibitor of Growth Extracted from Pea Leaves 


RECENTLY, Stewart, Bergren and Redemann! and 
Stewart! have extracted from the leafy cotyledons of 
radish seedlings a substance which retards the 
of oat coleoptiles. They extracted by a method 
devised. by van Overbeek? for extracting auxin, 
leaving the material in purifled ether without grind- 
ing it up, and then drying the extract by distillation 
and evaporation; and they tested the extract on 
decapitated coleoptiles. by Went’s method. Since it 
is an interesting question how widely growth in- 
hibitors may be distributed in plants, I have made 
extracts from various parte of pea seedlings by the 
same method. The dried extracte were dissolved in 
a few drops of water, slightly acidifled with hydro- 
chloric acid, and the solutions, at about pH 5-5, were 


with 3 or 4 om. of stem to each leaf caused the 
coleoptiles to curve positively, that is, towards the 
side to which they were applied, showing that they 
retarded. on that side. The curves were quite 
strong after 1 hour or leas at about 19° O., and they 
usually increased up to l or 2 hours and then 
diminished and sometimes reversed. varied. 
surprisingly in amount, but often reached 20° and 
sometimes 25° or 80°. Other testa showed that the 
curves could not be due to the pH or to the osmotic 
value of the solutions, so that they must have been 
due to an inhibiting substance or substances. The 
curves started olose to the extreme tip and spread 
downwards very slowly, reaching a level 10-12 mm. 
below the tip, and 2-4 mm. below the base of the 
strip of paper, after 2-3 hours.. So this inhibiting 
substance differs from that obtained by Stewart and 
others, which travelled much faster. It is not the 
same as the wound substance, which had no effect in 
the same test. Extract from stem alone caused no 
curves, 80 that the inhibitor is presumably contained 
in the mature leaves. Extracts from growing apical 
buds caused only few positive curves, or sometimes 
none. But they often caused negative curves which 
developed later and at æ lower level, and may 
possibly have been due to auxin. Extracts from 
correlatively inhibited leafy lateral shoots caused 
positive curves, indicating inhibitor. 

These resulte t the question whether this 
inhibitor is Aaoi ii correlative inhibition. If ao, 
it should disappear after several days from decapitated 


disbudded shoots: for in such shoots a lateral bo 
if allowed to remain, grows out rapidly after abo- 
8 days, showing that inhibition has practically cease 
But actually in some experiments (though not 
all) the leaves of such decapitated shoots were fow 
still to contain abundant inhibitor after from 4 tc 
days. However, this objection is perhaps not qu 
conclusive. 

The inhibitor when contained in the dried extr 
was found to be insoluble in dry ether. So it m 
have diffused out from the etherized plant mater 
in the water which was present: for a littl wa 
was, of course, introduced in the plant material itac 
and also the ether used in the extraction was r 
quite dry. Accordingly, in order to collect the whe 
of the inhibitor, the distilling flask was rinsed c 
with 2 or 8 0.0. of water after the ether had be 


* distilled off (at 60° 0.): this water was added ji 


before the distillation. 


Magdalen College, 
Oxford. 
Nov. 4. 


i W., Bergren, W., and Redemann, 0. B, Scienes, N.B., 
i r ~ 


* Stewart, W., Dat, Gae., 101, 91 (1989). 
* Overbeek, J. van, Pree. Nat, Acad, Soi., 84, i2 (1988.) 


R. Sxow. 


Utilization of Carbohydrates in Leguminous Sy. 


EXPHRIMBNTS carried out in this department duri 
the past summer may be of interest in connexi 
with a recent letter from Allison and his collaborato 
in which they conclude for field-grown leguminc 
plants that the associated nodule bacteria consum 
only a relatively amall proportion of plant carl 
hydrates in their respiration. In these experimen 
determinations have been made of the rate of evo 
tion of respiratory carbon dioxide fram the mr 

of two series of soya bean plants growing 

water culture (Crone’s solution), one series (of fifte 
lants) being nodulated, the other (of ten plan 
ing kept free of mfection by the nodule organi 
minations, which were made at the flowering ste 
and at a tem of 20°-21° O., air initially 6 
of carbon dioxide was bubbled through the culhi 
solution in which the root systems were growing a 
then passed into absorption towers contain 
standard . For the nitrate plants the evoluts 
of carbon dioxide was of the order of 0:8 o.co. a 
N.T.P.) per hour per gm. dry weight of root tissu 
Allison æ al. report an average Qo, of 2-3 for detect 
root fragments, equivalent to an absorption of 2-2 « 
of oxygen per hour per gm. dry weight. They us 
young roota only, whereas the figure of 0-8 o.o. 
an average for the whole root system : again, it 
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‘beable that the Washington experiments were con- 
sted at a higher temperature. 
from the resulta with the nodulated planta, it 
scars, assuming the respiration per gm. dry weight 
the root tissues of these plants to be similar to 
4 of the nitrate plants, that the evolution of carbon 
xide from the nodules themselves was of the order 
2-5 o.c. per hour per gm. 
‘n comparing this with the corresponding figure of 
' given by Allison e al. for oxygen absorption by 
qdules (deteéched), consideration must be given to 
«ible differences of temperature and also to their 
ling that the respiratory quotient of nodules in 
is considerably above unity. Since in the Glasgow 
veriments the dry weights of roots and of nodules 
re ap 2-8: 1 in the nodulated plants, it appears 
b during a given time the total carbon dioxide 
«lved from the nodules of a t was slightly 
eter than that from the roots alone. If, as Allison 
x his oo-workers conclude, the respiration of 
Mules is partly anaerobic, it is poesible that in these 
ticular planta the amount of carbohydrate utilized 
nodule respiration (presumably chiefly by the 
teria) exceeded appreciably that used by the roota 
mselves, though no doubt it was still small com- 
ed with the total carbohydrate synthesized by the 
mt. The dry weight of roots and tops together 
apared with that of the nodules was as 12:1; 
: 80 far no figures have been obtained for the res- 
tion of the aerial organs of planta of this type. 
3 experiments will be continued. 
. GQ. Bonn. 
Botany Department, 
Jniversity of Glasgow. Nov. 4. 


“eon, Ludwig, Hoover and Minor, Nàrura, 144, 711 (1039). 


p 


Humoral Immunity among Plants 
’'BHVIOUS investigators} have concluded, after a 
«aber of attempts to produce some measure of 
oral immunity in planta towards fungal and 
‘terial diseases, by various methods of ‘vacaina- 
1’, that there is no trustworthy evidence for any 


-orted case of such immunity, despite earlier claims , 


the contrary®:*. Manil’, however, reportas a very 
alized and temporary immunity produced in 
acco by vaccination with Bact. tabaour. 
ety cipal reason why plants cannot be expected 
it Immunitary phenomena like those of the 
her animals is due to their lack of a circulatary 
tem, as pointed out by Chester*. For this reason, 
r immuni humour which may be formed in 4 
t cell ed by a ite will probably be 
troyed on the death of this cell, unless it is able 
move out by diffusion beforehand into living 
ue ; but in the course of this process, the humour 
| become so diluted that any immunitary effect 
erved will be quantitatively much smaller, and 
8 perhaps itatively different from those 
rto looked 
a orda ta danona wan cual eaeer: it would 
necessary to carry out experiments designed to 
ow the course of development of the post-paraaite 
iplex, and to compare this with the course of 
elopment of a suitable set of controls. 
uch have been performed by ms at 
. Station, using wheat seedlings as host plants, 
the.rusts Puccinia graminis irises and P. rubigo- 
i iriticina as parasites. Host leaves were inoculated 
be usual way, and two or three days later severed 
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from the plant and the rust destroyed by placing 
them in a water bath at 40° O. for 15 minutes. They 
were afterwards inoculated with either the same, or 
the other, rust species, and kept under observation 
in plugged test-tubes for up to 10 days. In control 
testa, either the firat or the second moculation was 
omitted, or both, but the warm-water treatment was 
given in every case; all le combinations of the 


” 


posaib 
two rusta were used. All the host varieties used gave 
a fully susceptible reaction to both rusta. 








COURSE OF DACAY, OBSERVED (FULL LINS) AND Oir- 
OULATED (DOTTED IINN) IN LEAVES CURED OF: 
(a) P. rubigo-vera and re-moculated with P. 
graminis : 
(b) P. graminis and re-mooulated with P. rubigo- 
vera ; 


(e) P. rubtgo-vera, and re-inoculated with the 
BANO ; 
x P. graminis, and re-moculated with the same. 
pha, ordinates represent degree of decay 
on a rata scale, and abeciass represent days 
from the aie cay of the curative treatment. 


The course of decay of the tal leaves 
was followed by noting the degree of decay (that is, 
flecking, chlorosis, sporulation, withering, etc.) on an 
arbitrary ten-point scale. Observations were made 
daily, and the pan plotted as the whole-line curves 
on the accompanying graphs. These are shown along- 
side the dotted curves, which were calculated by 
adding the two ing curves for the single- 
inoculation controls. point represents the mean 
of from six to twenty obeervations. 

It will be seen that whereas the curves of decay 
of leaves inoculated and cured of one rust, and re- 
inocylated with the other (a and b), were nearly the 
same, both in form and magnitude, as the calculated 
curve, those for leaves re-inoculated with the same 
rust (o and d) were both retarded and enhanced 
relative to the calculated curves, and did not begin 
to bend over sigmoidally like the others within the 
space of eight days from treatment. This suggests 
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that, whereas in the former case no appreciable inter- 
action took place between the two disaimilar inocula- 
tions, in the latter the two like inoculations did so 
interact, and in view of the fact that the rust of the 
first moculation was in every case completely 
destroyed by the curative treatment, this interaction 
was most probably due to the production of some 
speciflo humour by the first moculated rust. 

A fall account of this work is to be published else- 
where in due course. 

A. F. Panxes-Raopzs. 

Agricultural and Horticultural 


1 D. and Alexandri, N., Bol. Ses. Ital. Soo, Int. Microbiol., 
7, 2i (1088). i 


* Baldacci, M., Ness. Oi. Bot. Ital, 48, 509 (1936). 

s Frémont, T., Ann. Inst. Pust., 68, 581 (1937). 

4 Carbone, D., and Kalajev, A., Paptopath. Z., 6, 85 (1082). 

3 Manil, P., Mom. Acad. Rey. Belg. CI Sci., Bar. 2, 15 (1938). 
* Chester, K. 8., Quart. Rev. Bial, 8, 120 and 275 (1938). 





Heterosis in Lycopersicum Crosses in Relation to 
Seed Weight 

In a recent communication Ashby! has ortticized 
certain conclusions which I have drawn from an 
experiment" dealing with the problem of heterosis in 
Lyoopersicum croeses. It was shown in this experi- 
ment that, in general, there is little correspondence 
between the presence of heterosis, measured as 
. increase in .freah weight, in the seed and in the 
mature hybrid 145 days after sowing, and various 
possible reasons for this were discussed. Ashby 

that there is another possible explanation 
which has been overlooked, namely, that correlations 
between seed weight and ‘final weight’ had been 
destroyed by the process of lantation whioh 
took place m the 47th day after sowmg, and he 
produces evidence to support this possibility. This 
evidence is in itself of great interest, but I consider 
that it in no way invalidates my conclusions, for the 
following reasons : 

(1) My published data show that any correlations 
which might have existed between seed weight and 
weight of t had already disappeared cit 

lantation took place (r between peed. 
and weight of plant on 28th day = —0- lod a 
0-286). Evidently this lack of correlation must he 
due to causes otber than transplantation. 

(2) In spite of marked differences in growth-rate 
between. certain lines there is still a BEERE 
lation (r = 0-488 + 0:1680) between dry 
of the plants before transplanting (29th day) ae 
fresh weight after transplanting (145th day), so that, 
in this experiment, correlations were not destroyed 
by the process of moving the planta from pota in the 

use to a bed m the garden. 

The problem of the relationship between seed or 
embryo weight and the size of the plant after ‘a 
given iod of growth is evidently a complex one, 
the 
tion of further experimental evidence. Investigations 


along these lines are at present in progress. 
L. 0O. LUWE. 
Department of Botany, 
Universi 


niversity, 
Manchester. Oct. 28. 
1 àshby, B., NATUxE, 144, 71% (1039). 
*Lockwill, I, 0., J. Gen, $7, 421 (1938). 
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A Light~sensitive Strain of Pseudomonas asrugin 

A sram of Peeudomonas aeruginosa (Bi 
pyocyancum), isolated from a milk factory efflus 
was found to be affected by daylight in two differ- 
ways. In the first place, the formation of pyocym 
in young cultures was diminished in daylight. C 
tures on @ glyocerol-peptone agar!, grown at ro 
temperature in the developed an intense b 
oolour in two weeks (Ridgway’s Dark Delft Blu 
while parallel cultures in a north window showe 
transient green colour (Russian Green) dne week ad 
inoculation but had faded to a dirty grean-bro 
by the second week. Growth was apparently eque 
good in both sets of cultures. 

The second effect of light was to cause a mar} 
acceleration in the appearance of a red-brown cole 
in old cultures. Ps. aeruginosa cultures kept œ 
tinuously in the dark undergo an almost impercepti 
and very slow colour change from dark blue thror 
phim oolour to dark brown, which takes abe 
eight weeks to complete at 20° O. But dark-gro- 
forinight-old blue cultures changed to dull browm 
a week, and to bright red-brown (Russet) in a fc 
night, when kept in æ north window. This ra 
change of colour in daylight was also observed 
cultures killed with formalin. 

The view that the red-brown pigment in old cult 
of Pe. aeruginosc is an oxidation product of pyooyar 
is supported by the fact that, when blue cultu 
were exposed to daylight inside an anaerobic cham} 

was seen, but no change to red-brown + 
visible in two weeks. 

The red-brown pigment is therefore an oxidat 

t of pyocyanin ; its formation is accelera: 
3. daylight, and is independent of the presence 
living bacteria. Jana MarxrasoHn 
Department of General Microbiology, 
Rothamsted Experimental Station, 
Harpenden. Nov.38. > 
1 Turfitt, G. H, Biochem., J., 39, 1323-8 (1938). 
Biandarde” 


* Ridgway, B., “olor (W D.O. (1912)). 
3 Solltvan, M. X. J. Med. Ræ., 14, 100-60 (1905). 





Influence of Age upon the Requirement of Vitami: 
During the course of experiments in which r 
were given graded amounts of vitamin A, ib v 
noticed that by 50 days the incisor teeth of anim 
on daily doses of from 4 to 1 LU. had lost the d» 
orange pigment in the enamel, the teeth of anim 
receiving larger doses being at this stage norr 
But, if these latter rats were allowed to live long 
it was found that daily doses of 2-8 LU. of vitamin 
which were adequate to produce normal teeth 
50 days, appeared insufficient when the animals w 
older, since later their teeth also gradually lost tk 
t. It was therefore decided to investig 
this point more clogely and to examine the te 
histologically. 

The changes in the rat’s incisor tooth in vitamir 
deficiency have been already described by Woll» 
and Howe’. The earliest effect is upon the odon 
blaste, which show i downgrowths into + 
dentin, leading ultima peace ies asa ERE 
ance of predentin. In advanced cases the 
blasta show marked atrophic changes or TEN 
oampletely. This is i ly marked on the ling 
side of the tooth, where in extreme cases the format 
of dentin completely ceases and the odontoblasts . 
entirely lacking. As a result of the continued grov 
of dentin on the labial side, the pulp cavity is pust 
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one side of the tooth, and the pulpal slit at the 
xal end is displaced to the lingual gide in a most 
tiking manner. This inequality of dentin growth 
vitamin A deficiency has also been noted by 
hour, Smith and Hoffman’. Islets of osteoid tissue 
xy be found in the pulp. In early stagea the enamel 
gan ap relatively normal but later a progressive 
cophy is seen. The epithelium becomes flatter and 
e epithelial pepille shrink, and in extreme oases 
© entire structure is replaced by a fibrous baad 
which epithelial papilla occur irregularly. 
Groupe of animals consisting of litter mates were 
t on our vitamin A-free diet (Irving and Richards?) 
weaning (23 days) and given dosages of vitamin A 
rying from $ to 3 I.U. daily. They were killed 
different ages and their teeth examined. An 
bitrary scale given in the ee table was 
iployed for assessing the degree of histological 
normality found. 


JEGREE OF Suveurry or OHANGES IN YuE Turn oF Ruts on 
Varya Dosw oy VrrANIN A 





LE ee 





jet 






dentan ; . 

previons 
anges; 4, atrophy with the previous 
ages. * Two 


Kn this experiment more particular notice was taken 
the changes in tooth colour. It was found ‘in 
eral that by 66 days on the diet, the teeth of 
» negative controls were quite white and those of 
s getting $ and $ I.U. were very pale yellow. 
doses the colour became gradually deeper 
1 the 3 LU. dose gave teeth almost normal in 
pearance. When the animals were allowed to live 
ger, the teeth of rata on the higher d like- 
o faded in a ive manner. After 105 days 
the diet, the teeth of animals getting 1 and 14 I.U. 
re quite white; after 135 days, those of rate 
ting 2 I.U. were completely colourlesa, and by 
) days those of rats getting 8 I.U. had only a faint 
low tinge. 
The degree of histological change at different dosage 
els and times is shown in the table. It will be 
ted that the negative controls showed the first 
normal signs after 38 days on the diet. The changes 
> worse with time but the animals died before very 
rked effects could occur, the longest survival on 
» vitamin A-free diet being 66 days. In two groupe 
animals killed and examined after 49 and 66 days 
the diet, slight were seen in rate on ¢ and 
.U. daily, but the teeth of rata on the r levels 
xo normal. In a group killed at 52 days, the teeth 
wed changes up to an intake of 2 I.U. daily, 
.U. being adequate. 
{n comparison with these, a group of animals 
tinued longer on the t showed very 
vanced changes in the teeth. Two rata each re- 
ving 1 I.U. daily died after 119 and 148 days 
pectively and both showed extreme changes in the 
th. The other animals were killed after 180 days. 
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Those getting 14 and 2 I.U. daily showed very marked 
changes and even those getting 8 LU. had teeth not 
entirely normal. 

It should be noted that the time taken for the 
E T Snape aha 
about 40 days, so tha changes found m the teeth of 
all rate save the first listed occurred in teeth entirely 
formed while the animals were on the deficient diet. 

The post-mortem findings in these animals followed 
in & ing manner the teeth changes. Of animals 
killed up to 66 days on the deficient diet, the negative 
controls showed the usual pathological changes such 
as keratosis of the stomach, and the improvement 
Induced by even the smallest dose of vitamin A was 
very marked. Of the animals killed after 49 and 66 
days on the diet, those getting 1 or more I.U. per 
day were quite free of pathological change ; of those 
killed after 52 days, all showed some slight abnorm- 
ality save the one getting 3 LU. All the animals 
allowed to survive to later times had keratosis af 
the stomach, and several had this change in the 
bladder as well. This was most extreme in those 
getting 1 and 14 I.U., was still present in marked 
amount in those getting 2 I.U. and was found in 
some degree even in those getting 3 I.U. 

It appears fram these resulta that the requirement 
of the animal for vitamm A increases with age, not 
only for tooth formation, but also to avert the other 
pathological changes associated with vitamin A 
deficiency. This is in somewhat surprising contrast 
with the requirements of other dietary factors, such 
as calcium and phosphorus, which are not supposed 
to Increase in this manner. Guilbert and Hartt have 
suggested that the ts of vitamin A are a 
function of the body weight, and our resulta would 
seam to confirm this. 

Rowett Research Institute, J. T. Ievxa. 

Aberdeen. M. B. BICHARDS. 
wot f Based ar e a e 0; 


“Behoor, 1y Ponit, IL C. and Hotman, AL M., Proa Seo, Bap Diah, 
OO, 447 (1938). 


* Irving, J. T., and Richards, M. B., J. Phyolel., M, 307 (1938). 
“ Guillibert, H. E and Hart, G. H., J. Natri., 18, 400 (1035). 


Thermal Decomposition of Acetone 

THERR has been much discussion and experiment 
about the question whether the thermal decom- 
position of various organic vapours under prescribed 
conditions occurs predominantly by way of free 
radicals or not. For the decamposition of acetone in 
& reaction of measurable-rate in the neighbourhood 
of 500°-680°, all the existing evidence is against the 
radical mechanism, except that advanoed by A. O. 
Allen!, who found that on reducing the reaction 
temperature to 462° an ‘induction period’ was 
He regarded this as evidence for the 
existence of chains which time to develop. 

Quite apart from the fact that the time taken to 
establish the stationary state in a radical chain 
reaction of the kind postulated for acetone would be 
expected to be immeasurably small, ıt seems that 
the experimental evidence may have a very different 
interpretation. The length of the ‘induction period’ 
corresponds to the time normally for a 
fraction of one per cent only of the acetone to 
decompose: and any abnormal pressure changes 
during this tias Aro a all probability duo to 
causes, since we find that instead of a simple delay 
in the pressure increase (the ‘induction period’) there 
may equally well be an actual decrease in pressure. 





This is shown by the accompanying graph, which 


refers to an t with 800 mm. aoetone in 4 
250 0.0. ikoa bulb at 480° 0. Such a decrease cannot 
be due to a le delay in the development of 
chains. silane A ne a E Hare 
adsorption effect or to initial polymerization of ketene 
formed from the: acetone. This possibility p 
recognized, the phenomenon observed by Allen, 

in the modified form by ourselves, is too unoertain 
to weigh against other evidence, and on too small a 
scale to have mfluenced any of the rate determina- 
tions made at the higher temperatures. 

J. G. Davoun. 
Oxford. O. N. HivsHaiwoop. 


1J, Amer. Chem. See., GB, 1062 (1930). 
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A Colour Reaction of Maleic Anhydride, p-Benro- 
quinone and their Partially Substituted Derivatives 

Wen oe trace of maleic anhydride (r) is added at 
room temperature to a colourless solution of tri- 
phenylphosphine (P Ph,) in chloroform or benzene 
(for example, 1 drop of 1 per cant maleic anhydride 
solution to 1 0.0. of & 1 per cent solution of triphenyl- 
phosphine), a permanent orange-red colour is produced 
immediately 


The same effect is observed with monosubstituted 
derivatives of maleic anhydride, for example, citra- 
oonic (1), monochloromeleio (m1), and ote-aconitic (rv) 


anhydrides 


R = H- (1) R =- UH, (a), B = Cl (m), 
R =H000.CH,— (rv. m.p. 74°) 
o O 
Ao Mi ae ae 
0 (v) VI 
TE - j mbc” 
Ö O O 
O 
¢——C-H 
o | (vu) 
C-C-C-COOH 
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On the other hand, no oolour is developed wit 
disubstituted derivatives, for example, dime 
di yl- and diacetoxy-maleic anhydride. 
acid, ita dimethyl ester, succinic anhydride and iran- 
aconitic anhydride (vu. m.p. 184-185°0.) fail - 
give this reaction ; but the phenomenon is shor 
by p- and those of ita derivatives 
which no the hydrogen atoms are substitute 
for example, 2 : 6-dichloroquinone and thymoquino» 
(2-methyl-5- pyl-p-benzoquinone). , 

It seems, go far ag it could be ascertained, that th 
colour reaction is characteristic of the grouping ( 
when forming a pert of the above-mentioned ri 

. The observation that the solution of itacom 
anhydride (vI) gave the colour reaction positive ot 
be explained by the known fact that in solution 
lsomerizas to (i). 

Amongst the various substances investigated whi: 
gave no colour reaction, we may mention enthr 
quinone, 2: 8-dichloronaphthoquinone, phenanth: 
quinone and 2: 6dimethylpyrone. 

ALEXANDER SCHONBARG. 
Fouad I University, ABDEL FATTAH ALY ISMA 
AR 


1939, Vor. 144 





Difference in Odour of d-, l- and dl-Derivatives 
Amino- and Bisamino-Methylenecamphors 

Iv is well known that optically active isome: 
despite the fact that they are identical in structw 
differ from one another in those physical propert 
which are of the directional (vectorial) nature, su 
as, for example, direction of rotation of the plane 
polarized light, trical distribution of t 
hemihedral facets in their crystal forms, eto. T 
magnitude of these vectorial properties is, howev 
identical for the enanti hous forms. T 
optically active forms differ also in other aie 
namely, in their action on micro-organisms, enzym 
and in their physiological behaviour towards higt 
organisms. In 1886 Piutti' observed that d-asparag? 
had a sweet taste, whereas the naturally occurrn 
l-asparagine was insipid. Cushny’ found tb 
i-hyoscyamine was twice as powerful in peralysr 
the vagus as the racemic form, atropine, while t 
d-form was twenty times weaker in this action. O» 
of the most striking examples of different phys 
logical activity recently observed is vitamin C 
ascorbic acid?: the dextro-rotatory acid is acti 
the levo-rotatory form physiologically inact 

These differences in the physiological action of t 
optical antimers and their racemic forms are at 
associated with other properties, such as odor 
J. von Braun‘ has observed a few cases in which 
noted differences in odours not only among t 
optically active forms, but also in their inacti 
isomerides. The object of this communication is 
record differences in the intensity of odour of seve 
new derivatives of amino- and bisamino-methyler 
carmphors in their d-, l- and dl-forms. The odour w 


Ordar of 


intensity 


Nomber < 
of odour obeerrer: 





I>dli>d 
I>di>d 
I>di>d 
I>@>¢d 
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wed by differant observers ind y, and 
st invariably the order of the intensity of odour 
ticed by them was l>dl>d in the four series of 
ars. ‘These results are summarized in the 
a above. 


CH, . " CH, 0:C 
NH.CH: a 
i 5 Don. NO, cC- HC. 
i K o 


I- i 


ws colour and odour of 3.nitro-o-toluidinomethyl- 
“J-camphor resemble those of saffron; the 
rs of the optically active isomers of this substance 
ell as of the remaining compounds in the table 
o have not been identified with that of any 
yn substance. The odours are, however, pleasant. 
© position of the nitro group in the nitro-o- 
dinomethylenecamphors haa a marked effect on 
antensity of their odours : the odours of these 
rounds, which are dyes with the nitro-group in 
3-position, are more intense than those of the 
sponding forms with the nitro-group in the 
dition. 
veral hypotheses have been put forward to 
mt for the different physiblogical activities of 
iptically active com . Pasteur’ explained 
differences in action by ing that the 
substances and the fides Sepe of the 
als are themeelves asymmetric. They therefore 
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react differently towards the right- and left-handed 
forms of physiologically active isomerides. 

Porter! was able to effect separation of racemic 
dyestuffs into their optically active components by 
differential adsorption of one of the isomers by fool. 


CH O:C€ 

nt NOH 

NH.CH b> NH.CH 

HIN 0: CoH NH.CH: 
li C,H, 

Ox 

Ir IV 

' King’, arguing' from these observations, attributed 


the difference in the physiological astion of optically 
active forms to physical rather than chemical causes. 
A fuller account of this work will appear elsewhere. 
Bawa KARTAR BINGE. 
AWADH BEHARI LAL. 
Department of Chemistry, 
Science College, 
Patna. 
Sept. 24. 


1 Pratl, O.R. Sec, biel, 103, 137 (1886). 


4 Braun, ), 3268 (1928); Ber., Sti) (1025); 
EET. i 

* Pastoar, O.R. Acad. Sei., 103, 139 (1888). 

t Porter and Ihrig, J. Amer. Chem. Soc., 45, 1900 (1023). 

* King, J. Chem. Soo., 1986, 46 (1024). 
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Points from Foregoing Letters 


Snow has extracted fram leaves af pea planta 
xd im ether a water-soluble substance which 
ita the growth of oat coleoptiles. 
- comparing the evolution of carbon dioxide from 
root systems of nodulated ahd nodule-free, 
te-fed soya bean planta growing in water culture, 
ond conoludes that the amount of carbon dioxide 
aced by the nodules of a plant of the former type 
slightly greater than that from the roota alone. 
: other workers have conoluded, the respiration of 
"es is partly anaerobic in nature, then it is possible 
in these water-culture planta the amount of 
yhydrate utilized in nodule (presumably chiefly 
ial) respiration exceeded appreciably that used 
se roots themselves. 


F. Parker-Rhodee describes experiments from 
h it appears that some degree of acquired resist- 
can be demonstrated in wheat plants against two 
e Puccinia rusta. This resistance shows 

in an enhancement and a delay of the course 
cay of cut leaves infected with the rusta, cured 
xir infection, and reinooulated, as oom 
suitable controls. The magnitude of the effect 
wever, small. 


C. Luckwill obeerves that in a series of pure lines 
¥, hybrids of Lycopersicum. correlation between 
weight and plant weight bad disappeared by the 
day, but pomta out that this lack of correlation 
not due, as Ashby had 
ation, because this did not take place until 
7th day. 


to trans-- 


Jane Meiklejohn describes a strain of ee 


aeruginosa which forms lees pyocyanin in dayli 
than in the dark. PE i eee een 


of pyocyanin to a red-brown pigment. 

Small doses of vitamin A which are adequate to 
keep rats free from pathological change at early stages 
of the deficiency are not sufficient for this purpose as 
they grow older. It is inferred by J. T. Irving and 
M. B. Richards that the requirement of vitamm A 
increases with age. 

The evidence, based upon certain abnormal 
preesure changes observed in the initial stages at low 
temperatures, that the thermal decomposition of 
acetone is a chain reaction is called in question by 
J. G. Davoud and ©. N. Hinshelwood. Fresh evidence 
indicates that the effects are of a secondary nature. 


A. Schonberg and A. F. A. Ismail describe a colour 
reaction between. maleic anhydride and tripheny!l- 
phosphine. The same effect is observed with mono- 
but not with di-subatituted derivatives of maleic 
anhydride. The phenomenon is shown by p-benzo- 
quinone and those of ita derivatives in which not all 
the hydrogen atoms are substituted. 


The intensity of odour of the optically active forms 
of several new derivatives of amino- and bisamino- 
methylenecamphors has been examined by Bawa 
Kartar Singh and Awadh Behari Lal. They find in 
each series that the lævo form has the most intense 
odour, followed by the racemic and dextro forma, in 
that order. 


t e 
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RESEARCH ITEMS _ 


Karly Islamic Decorative Technique 

THe first oocasion on which it has been possible 
to analyse early Islamic niello is recorded in oon- 
nexion with a group of objects in the precious metals 
gaid to have been dug up at Nihavand, a city of 
Persian Iraq, by Mr. ‘Basil Gray (Bri. Mus. Quarterly, 
13, 3; 1989). The in question has recently 
been acquired by the British Museum, (Bloomsbury). 
Apart from its value as an addition to the collections, 
ite importance is the greater because of the extreme 
scarcity of objects with precious metals from Islamic 
lands, where there are no tomb burials, and successive 
invasions caused wi read destruction. The find 
consisted of forty pieces, of which thirty-nine are of 


silver, nearly all enriched with gilding and nielo,’ 


while one, the most considerable in size, is of gold. 
This latter is a wine bowl decorated with engraved 
roundels and an inscription in Arabic around the out- 
side of the lip. Among the silver pieces are two series 
of plates which formerly decorated leather belts, two 
beads, a small circular plaque, a butt of a halberd 
possibly, and four other inscribed objects, as well as 
some fragments of buckles. The style unmistakably 
points to the Seljuk period. Epigraphic and stylistic 
evidence alike suggest the latter part of the twelfth 
century. Dr. Plenderleith reports after examimation 
that there are microscopic particles of white metal 
embedded in the gold of the bowl; no iron is present 
and the particles are non-magnetic. They are ex- 
tremely hard and there is good reason to regard them 
as iridium. §Spectrographic examination of the niello 
indicates the presence of copper, silver, gold, tin, lead, 
with traces of aluminium, potassium, magnesium and 
boron. : Analysis of filling taken from one of the small 
sin cra of silver reveals the presence also of 

ck aie The composition of this niello is, therefore, 
probably the same as Weatern niello, in antiquity 
according to Pliny, in the Renaissance period eocord- 
ing to Cellini. 


Cattle and Marriage among Southern Bantu 


AMONG the Lovedu of the north-eastern Transvaal 
marriage, being patrilocal, involves, as among other 
Southern Bantu tribes, the transfer of mamywalo. The 
nature of this institution has been analysed by J. D. 
Krige (Africa, 12, 4; 1939), who points out that the 
various interpretations in whioh it is regarded as the 
legalization of marriage, as a guarantee of a wife’s 
status or good behaviour, and in terms of compensa- 
tion, economic or ritual, are in the nature of ies. 
To discover the real place of munytwalo in the social 
system, it is necessary to appreciate the relation of 
the cattle exchanges to the social structure, as cattle 
constitute the essence of munywalo and the exchanges 
are the most important use to which cattle are put. 
The people do not rely on cattle raising. Milk is not 
used at all; the meat of cattle which die is much 
appreciated as a relish; the skins are used or dis- 
carded indifferently. Ploughing bas added to the 
uses of the cattle, but social values centre in agri- 
cultural productivity rather than the role of cattle 
in contributing to this result. Cattle constitute no 
great standard of the kmd of affluence that is im- 
portant, this being based on maize. It is hidden 


rather than displayed, and gives no man the privil 
of rank. Yet like other Bantu tribes, the Lov 
have & strong emotional attachment to their ca 
though they are not ed as Neverthe 
they are not sold or’ tered, though there i 
taboo against it. This is neither economic nor £ 
economic, but sut generis. The chief functior 
cattle is in mywalo exchange, which accounts 
more than 95 per cent of all transfers of cattle, 
only other occasion being when judgment debte 
. There are about 330 marriages each year 
which the theoretical minimum number of c 
needed is about 2,600—only 400 short of the + 
in the society. A distinctibn is drawn between œ 
which have become involved mn munywalo exch» 
and those which are unencumbered. Thus ® 
ot cent of the cattle are held in a chain of ri» 
restrictions which the temporary owner car 
A The exchange conditions, and is conditic 
by, two mam social ta, cross-cc 
marriage, and the allocation of & sister’s munywa. 
her brother. Hence arise series of cattle linkage 
which social groups, originally unrelated, are bx 
together in a close network of social interests 
responsibilities. 
Increased Mutation due to Hybridiration 


Hyprivration leads to increased variability 
the mechanical recombination of genes present ir 
parents, followed by A. H. 8Sturte 
(Proc. Nat. Acad. Sot., 25, 808-810; 1939) has sh 
that inter-racial hybridization also may lead t+ 
increased mutation rate. By crossing marked 1 
A and B of Drosophila and b 
crossing to race A or race B, he found that a 
8-5 per cent.lethal and about 0-5 per cent sex-li= 
visible mutations were obtained. This is a m 
higher mutation frequency than usually foun: 
intra-racial crosses, and has important implicat 
regarding the evolution of new forms. 


Development of Wings in Drosophila 
C. H. Wappineton (Proc. Nat. Acad. Sot., 
299-307 ; 1939) has made a study of the develop! 
of the wings of normal and mutant Drosophik 
order to investigate the times and modes of effe 
different genes upon wing formation. The no 
wing expands ee, until about seventeen E 
after pupaetion. about twenty hours, contra 
takes place from- the periphery inwards, and : 
veins make their appearance first as broad b 
which rapidly narrow. At about twenty-five 5 
the wing is a thin blade, and at forty hours the 
is fully formed and hairs appear. This defin 
wing stage is followed by folding acoompanied 


ea expansion. At emergence, drying out ob 
wing leads to the second contraction and oblitert 


in the internal structures. The effects of twenty 
genes affecting the wings were studied. These r 
to shape, size, vein breakage and additions, bli 
and wing-curvature. The first visible effect of : 
ee E stage (dy and m), while 
visible effect of others is not seen until unfold 
the young imago. 
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Oriental Peach Moth in Australias - 
mz oriental peach moth (Cydia molesia) has 
x] serious damage to the fruit industry of the 
burn. Valley, Victoria, during the past few years. 
tations which had occurred m this ion for 
y years had been attributed to the coding moth 
ia pomonella) whereas, in so far as peaches are 
ered, the most damage was caused by O. 
xa. The degree of infestation varies seasonally, 
in 1933-34, this insect caused damage to orchard- 
amoun to about £70,000. The losses are 
dently serious to threaten the canning industry 
to call for a thorough study of the problem. 
- H. Helson, of the Commonwealth Division of 
«omic Entomology, gives an account of the 
lam in Pamphlet No. 88 (1938) of the Oouncil 
cientifico and Industrial Research for Australia. 
that littl good can be from 
sing as & method of control, and this bas caused 
«attention to be concentrated on biological means 
preasion. Nine species of ites are known to 
wimary agents attacking insect in Australia. 
hese the chalcid wasp Dibrachys bouchesanus is 
nost effective : it parasitizes larve up to ninety 
nt at the latter end of the season. Since this 
it sufficient to ensure an economic degree of 
col of the oriental peach moth, it was considered 
the introduction of parasites attacking the spring 
summer generations of this insect might prove 
ntageous. The result has been that four species 
rval parasites and one species of egg ite 
introduced into Australia during 1985-38. 
-varies made in the fleld show that the Braconid 
Ori OO is the most` promising of 
« parasites, and it is proposed to make further 
ductions of this insect. 


rhinum Rust 


BUBT disease of the antirrhinum made a lightning 
mt upon Great Britain in 1934, but has not 
troubled our gardens. The ocaussl fungus, 
inia Antirrhini, appeared in Egypt in 1986, how- 
and as it bas since occurred rather frequently, 
Amin Fikry has made a study of the malady 
its control (Min. Agric. Egypt, Teoh. and Sot. 
jos Bul., No. 228. Govt. Preas, Bulag, Cairo, 
P.T.4). Many interesting features of the 

0 which were not apparent in the temperate 
ate of Great Britain are described for Egypt. 
ications of various sulphur fungicides made at 
vals of two or three weeks, for example, can 
ol the disease most effectively, and it appears 
the beneficial effect of this treatment is de- 
ent upon a temperature higher than 22° O. All 
ties grown in Egypt appear to be susceptible 
„e disease, and teleutoscri have even been found 
he roota of some plants. Larvae of species of 
jomyids were obtained from the rust pustules, 
do not appear to diminish the effects of the 
us. Several plates illustrate this account of the 
486, which also contains good descriptions of the 


toms, and a ahort summary of previous 
dea ge about We ARA y: 


tr J 


e Canker 

ca canker disease of apple trees is still a vary 
us malady. It is caused by the fungus Neciria 
vena, and though it has been controlled to a large 
it by correct pruning, present-day knowledge of 
lisease is not very detailed. Two recent papers 
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1939) deacribe investigations into the 

determination of spores (by R. G. Munson, pp. re 
457), and into the incidence and control of shoot 
infections (by R. W. Marsh, pp. 458-469). Perithecia 
are fo in the cankers, and the ascospores are 
forcibly ejected da the year, when atmo- 
spheric humidity is sufficiently high. Ascospore dis- 
charge is at a minimum m summer, however, but 
attaing & maximum m January and February. 
Conidia are liberated during the wet periods in spring 
and autumn, and germination of both kinds of spore 
can take place between 2° O. and 30°C. The fungus 
therefore a to be well for parasitiam, 
BO far as ita reproductive . es are concerned. 


Recent Volcanic Activity in Japan 
Aooorpina to H. Tanakadate, voloanic activity in 


Japan during the period November 1935-December 
19388 (Jap. J. Astro. and Geophys., 168, Nos. 2-8, 
93-121; 1939 Tokyo) may be divided into four 
groups: (1) Secondary phenomena having no direct 


connexion with deep-seated magma ; (2) the Volcanian 
type of explosive eruption; (3) the Strombolian 
type of eruption; (4) the formation of a new 
volcano. Of the latter there were two: (a) Taketomi 
islet near Alaid Island (19384), which was of the 
homate type, and (b) Iémima—S8intd, south of Kytsyü 
(19384-36), which was of the tholoid type. What may 
be regarded ‘aa a typical volcano-tectonic earthquake 
occurred in part of the Kuttyaro Caldera, which is 
one of the largest in the world and noted for ita sulphur 
production, on May 29, 1988, at 1.42 a.m. The top 
surfaces of both domes of Noboriondo and Maruyama 
fractured in the direction of the chain (N. 60° W.), 
the dormant fumerole on the northern side of the 
Oakots became active and the lake coast of the region 
rose about one metre in the north. It is believed 
that the earthquake was caused by movement of 
lave still in the molten state in the deep-seated root 
of the three domes. The most active volcano in 
Japan is that of Asama-yama, which is subject to 
frequent explosive eruptions of the Volcanian type. 
In the volcano observatory at Mine-no-Tyaya, 4 krn. 
east of the crater, constant observations are carried 
out with seismographs, tiltmeters, earth current 
tometers and other imstrumente. 
Acoording to Minakami, the accumulation of ejecta- 
mente on the orater rim reached 18 m. thickness from 
1917-365. 


The Goose Lake Siderite 

Peor. F. ©. Laonarp has a short account of this 
siderite in Popular Astronomy (47, 6; June-July, 
1989). It was discovered on October 18, 1938, was 
removed a year later, and is now the roperty of the 
Smithsonian Institution and the Onktod States 
National Museum. Its weight is 2,573 lb. (1,167 kgm.), 
and on etching the polished surface of a small ~ 
ment with dilute nitric acid, the charactaristio 
Widmanstadtten figures were seen, indicatang that the 
specimen is a medium octahedrite. As all the original 
fusion crust is , 1t is thought that the meteorite 
is a very old fall. the body was found about 
two miles west of the western shore of Goose Lake, 
it rested in the centre of a saucer-like depreasion 
about five feet in diameter and one foot deep. It 
is considered to be the fifth largest meteorite known 
to have fallen in the United States and the third 
largest on record for the three Pacific Ooast States. 
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FUNCTION OF THE ELECTRICAL SUPPLY ENGINEER 
IN WARTIME 


N the War of 1914-18 the supply engineer put to 
the service of the State his knowledge of the 
habits and business of those who lived and worked 
withm his area of supply, not only as an mdividual 
but also backed by all the resources of his undertaking. 
Faced to-day with & annilar crisis, Mr. J. W. Beau- 
champ, of the Central Electricity Board, recalls in 
an article published in JElecrical Industries of 
November, what the supply engineer did during 
1914-18. His main object was to assist the Ministry 
of Munitions and the Coal Control by pooling stocks, 
giving help in repairing damage or speeding up power 
supplies and dealmg with the more difficult problem 
at that time of retaining skilled staff. All these were 
the subject of collective action. 

The work was done with few formal meetings, but 
a large amount of personal effort and attention was 
given on the part of the staff. To-day the maintenance 
of supply and safety of the staff offers a much 
greater preoccupation. There is little time for dis- 
cussion or inclinatuon to go far from one’s base, but 
the industry possesses a central development organiza- 
tion uniting all together, and able to pool ideas and 
unify action. The Commissioners and the Central 
Board in their respective spheres have formed a 
‘bond between the undertakings, and the Ministry of 
Supply iteelf includes the first chairman of the 
Central Electricity Board, ẹ man whose work has 
left a great mark on the electrical industry of Great 
Britain. 

Although reticence has become a virtue, few can 
fail to realize the great difference now governing the 
supply of lighting material and those which had to 
be met and remedied in the early years of the last 
war. Great factories created solely for defence can 
be supplemented by many but httle smaller, which 
can. be quickly turned from their peace-time activity 
to the uction of the commodities rerruired to keep 
a fighting force in action and make up ite wastage. 


TRIBAL ORIGINS AND 


Much of the remarkable improvisation of 19% 
can be avoided, but if and when it becomes desi 
to enlist still more and perhaps smaller industrie 
it should be easy for authority again to utilis 
local knowledge of the supply engineers and 
staffs. In most cases they have the entrée to v 
of every kind in their areas and the confiden 
tbe owners, and can often without delay su, 
sources of supply and existing plant and labour 
to adapt to the mass production of simple iten 
componenta for use by more specialized man 
turers. The parcelling out of such work is not wit 
benefit as it stimulates local interest, holds tog 
business valuable in peace-time, reduces dislom 
of local labour and trade, bringing with it ow 
tunities of træning unskilled persons, and as 
often happened in the past, introduces into 
works methods of production and degrees of aoo 
which prove of value when normal labow 

In 1914 we had no experience of a contest bet 
highly mechanired States. A thousand devio 
attack and defence had been as yet unborn. A 
all, there is the air menace which makes fror 
a plane rather than a line. In the electrical indv 
the interval covers many changes, notably . 
collective control, administration by the Con 
sioners, operation by the Board, development 
research by aasociations, and a close co-oper. 
amongst those who produce and instal elec. 
appliances. 

The outlook of the public towards electrici 
now quite different. To-day all branches of 
industry in combinataon provide the greatest p 
utility in the modern State, and the one in v 
the operators and their staffs have the most c 
and frequent oontect with the milhons who 
electricity for personal service or as a compone 
their trade or industry. 


CULTURE AMONG THE 


FOX INDIANS 


N ethnographical account of the Fox Indians 
has recently been issued by the Smithsonian 
Institution. It has been edited by Margaret Welpley 
Fisher, and is based upon material which has an 
exceptional claim to authority. The author, William 


Jones, was born on the Sauk and Fox Reservation , 


in Oklahoma in 1871. His mother was English, but 
his father was the son of a white man and an Indian 
mother. Up to the age of nine years, Jones was 
reared by his Indian grandmother, livmg the life of 
an Indian boy. On her death and after a period as 
a cowboy, he entered the Hampton Institute, passed 
to Andover and Harvard, taking the degree of M.A. 
at the latter in 1900 and Ph.D. in 1904. His intention 
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Margaret Welpley Fisher. (Bureau OL Ameen , Bull 125 } 
Pp. w+156. (Washington, DO. A TA 1989} 


had been to study medicine ; but under the infil 
of the late Prof. Putnam he turned to anthrope 
spending his vacations in fleld work among A 
quian tribes and making & comparative stud 
Algonquian religions. This fleld, however, affı 
little hope of a career in research; and in 190+ 
Field Museum offered bim the choice of three ex 
tions, of which he elected for an expedition & 
Philippine Islands. In the spring of 1909 he 
murdered by the Llongota. 

Before his for the Philippines, < 
had already published some of the material he 
collected in the field, while other studies were it 
posthumously. The greater part of his papers, 
ever, and that containing what now appears to 
been the more valuable results of his mquiries, 
missing. Its whereabouts was unknown until, a 
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„th of his father a few years ago, it was disclosed 
the family lawyer, who forwarded the papers to 
» Smithsonian Institution, that the father of 
Tiam Jones had kept the existence of these pepers 
ecret, as he had felt that much of the information 
ulged to his son had been due to his own friend- 
p with the Foxes and, therefore, had bean un- 
ling that jt should be published during his lifetime. 
A sealed packet said to have contained an account 
“ancient mysteries” never previously revealed to 
rhite man’ to which reference is made in ‘Willim 
ne” by Henry Rideout, has not yet bean identifled 
th certainty, although its existence has been con- 
ned by inquiry. Certain passages in the present 
unt are indicated tentatively as poasibly em- 
dying this material. 
ihe Fox Indians are of particular interest as 
turally intermediate between the tribes of the 
tern woodlands and those of the Great Plains. 
eir language is the most archaic of the Algonquian 
ues; and with the Mexican Kickapoo, their 
idred, they rank among the most conservative of 
Indians. Henoe until a few years ago, they were 
carded as representing in their culture an archaic 
x pattern, and considered of the “Central 
yonquian"”. Examination of their history has 
akened this view and indicates that there is no 
ans of knowing how far it represents the truth. 
culturation has been carried to such lengths that 
would be remarkable if many specifically Fox 
ita remained, 
Knowledge of Fox ‘history in 1640, when 
» Huron map was drawn up for the Jesuitas. They 


1 then been driven westward by hostile tribes, 


th whom they continued in ‘conflict until the 
ival of French traders in 1665. From that time 
ward, the French waged a war of extermination 
ainst the Foxes, whose country on the Fox- 
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Wisconsin waterway was a preferred route to the 
Mississipp: and a strategic point for trade. Failure 
to secure their adhesion to a French scheme of 
pacification of Indian tribes with Detroit as the 
concentration pomt embittered a struggle which 
culminated in the virtual extinction of the Foxes in 
1728, when they were intercepted while trying 
to escape into Iroquois country. After a conflict 
lasting twenty-three days, only some fifty or sixty 
got away alive, or as it was expressed afterwards by 
a member of the tribe, in speaking of the wars with 
the French, “once there were only 3 lodges of the 
Fox Indians left". 

However, in the winter following the massacre, the 
membership of the Fox tribe had risen again to 250. 
This and previous regenerations of the tribe had been 
effected in two ways. Prisoners were captured in 
war for the purpose of adoption into the tribe—the 
Pawnees, in particular, had been the victims of such 
attacks; and through the good offices of western 
allied tribes, Foxes who were held prisoners by hostile 
tribes were released and allowed to return to nt 
the tribe. These two elements, though politically all 
members of the Fox tribe, culturally had wide and 
various roote. 

In the numerous viciesitudes and migrations of the 
tribe, in which they suffered severely from cholera 
and smallpox, settlements were formed in Kansas, 
Iowa and Oklahoma. The records show a close and 
prolonged association with the Sauk, and the moor- 
poration of elamenta from Potawatomi and Winne- 

. A tribe thus many times depleted and restocked, 
although strongly resistant to white culture, is 
scarcely likely to have escaped the cultural influence 
of the many and intimate relations with other tribes. 
Hence at the time information was oollected by 
William Jones, any assumption of tho archaic and 
original pattern of Fox culture had become hazardous. 


GRASSLAND AND FORAGE CROPS IN THE UNITED 
STATES 


NFORMATION with regard to forage crops, range 


management and the botanical aspects of soil 
servation in the United States is either not 


ailable in published form or is scattered among a 
ge number of reports. The Imperial Bureau of Past- 
5 and Forage Crops at Aberystwyth has accordingly 
„pared a bulletin, compiled by R. O. Whyte, entitled 
esearch on Grassland, Forage Orops and the Conser- 
tion of Vegetation ın the United States of America” 
erbage Publication Series, Bulletin 26. 6s.). 

Fhe bulletin deals first with the work of the Division 
Forage Crops and Diseases, each of the five crop 
yupe being studied from the point of view of culture 

d production, breeding and improvement, and 
eases. An important recent development has 
an the organization of the U.S. Regional Research 
boratory, State College, Pennsylvania, which 
xuld become one of the leading world centres for 
; study of problems connected with humid tem- 
rate . The range mvestigations of the 
vest Service are then described. These are intended 


to supply basic information for the intelligent 
utilization of the land, the feld work being organized 
into six regional forests and range experiment 
stations, covering the western United States. The 
research of the Soil Conservation Service deals with 
many aspects other than the use of grassland and 
forage crops as a protective cover for soil, and some 
account is given of the terms of reference of the 
eight branches of the Division of Research in the 
8.0.8., information not already published in Bulletin 
25 being included. 

Brief reference is made to the studies in progress 
under the auspices of the U.8. Golf Association, 
and details given of the ecological reasearch at the 
Carnegie Institution of Washington regarding factor 
end function in adaptation, climax, succession and 
conservation. 

The remainder of the bulletin contains relevant 
extracta from the most recent annual reports from 

ically all the agricultural experiment stations , 
in the United States. 
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TRANSITION FROM CHARCOAL TO COKE IN IRON 
SMELTING IN BRITAIN 


ATHER more than a year ago, the secretaries 
of the Royal Society of Arta discovered several 
bundles of old letters written to the Society between 
1750 and 1800. The find is rich in information 
relating to the then manifold activities of the Sooty 
and to the inventors of those days. The careful 
study of the letters by appropriate experts may be 
expected to throw much light on an all too little 
known. aspect of history, that of technical p 
Unfortunately, the disturbed state of the world 
made it advisable to place the letters in safe kesping 
before the plans for their investigation could 
materialize. A begmning, however, had bean made, 
and one letter by J. Wilkinson, probably the same 
Wilkinson who produced cannon during the 
Napoleonic wars, formed the raison d'étre of a paper 
by Mr. H. Gwynn Jones on the charcoal iron industry, 
delivered before the Royal Society of Arta on 
November 15 
Iron was at first smelted with charcoal by the 
direct process, wherein furnace and fo were 
under one roof. As the amount of c within 
economic range became exhausted, the indirect 
method came into vogue in which pig iron was made 
in one locality and forged in another. The metal 
was run into a bed of sand furrowed -herring-bone 
fashion, and when cool broken into the ‘sow’ or 
central furrow and the ‘pige’ or offshoota. 
The evidence afforded by the location of the early 
iron works, which demanded a supply of wood for 
charcoal, of iron ore, water transport and swift- 


t 


flowing streams for power, gives an mdication tl 
the scarcity of charcoal was wide in its influence 
the iron industry. The search for a substitute beg 
before the eighteenth century; the first patent : 
coke was taken out m 1627, and apparently t 
Darbys of Coalbrookdale had eatabhshed oc 
smelting of iron on a commercial scale by 1709, but 
was thirty years or more later before a method of usi 
coke in all the processes of smelting was discovere: 

The long letter to the Society of Arts from Wik 
son written in 1761 make it clear that at that ds 
iron was produced manly with charcoal. He sugge 
that the Society should consider how to make oo 
pig iron as good as that made with charcoal, ne 
how to make tough bar iron from the coke pigs, a 
finally how to convert these into steel equal in got 
ness to that made from Swedish bar iron. He write 
“this Kingdom has materials enough to make all t 
iron that is consumed provided the coke scheme c 
be established in the making of pig iron equal 
goodness to those made with charcoal’, 

His remarks, besides ahowing that the ir 


- industry was tied to charcoal in 1761, foreahad: 


the changes which were to take place in the Britt 
iron industry when iron and coal were finally wedde» 
causing it to lead the world for at least a centw 
As a result, the industry abandoned its scatter 
homes and became established in localities whe 
coal and iron were found side by side; a wood 
district with rapid streams was no longer necessa, 
E. F. A. 


TORSIONAL EFFECTS OF TORSIONAL OVERSTRAIN 
IN MILD STEEL 


PAPER by Prof. H. W. Swift on the torsional 

effects of torsional overstrain in mild steel, which 
had been prepared for presentation at the cancelled 
Cardiff Autumn Meeting of the Iron and Steel 
Institute, has bean abridged and is published in 
Engineering of October 20. The usefdlness of a 
material for manipulative proceases in which severe 
plastic deformation is involved, depends primarily 
on the range of elastic flow to which it can safely be 
subjected. This depends in turn on, first, the stress- 
strain characteristics for the material. within the 
elastic range; secondly, the stress-strain charac- 
teristies for the material within the ee range ; 
and thirdly the cohesive properties of the material 
which reaist rupture. 

The conditions of elastic breakdown have been the 
subject of much study and discussion. Some theories 
still have their champions, but most engineers 
maximum stress as the criterion of breakdown for 
brittle materials and shear strain energy (or shear- 
atres on the octahedral planes to which this is 
implicitly related) for ductile materials. In a ductile 
*material it is generally thought that rupture occurs 
by shear. In a tensile stress the familiar cup and 


cone fracture indicates sliding at the instant 
rupture, and in torsion the surface of rupture is 
transverse plane of maximum shear stres. But 
has been proved that the process of rupture at t 
neck of a ductile bar in tension always commen: 
inside the material acrogs what is subetantially 
plane of maximum tensile strees. Sheer sliding 
the cup and oone basis sometimes occurs to 
measurable extant after fracture has been initiat 
Simple tension and simple shear are the t 
simplest methods of making exploratory teste. 
addition, measurements of hardness are taken on + 
surface of tension of torsion bars at various stay 
of overstrain, and plotted in diagrams. Tables + 
shown of the principal teat data relating to i 
tensile properties after torsional overstrain. It » 
found that after fracture had commenoed (internall 
which was proved by the sudden drop of the be: 


.of the testing machine, a certain amount of draw» 


continued in the unbroken onter angular ring, a 
the diameter at the neck after complete separati 
was measurably lees than that when the fracture co 
menced. It was found that neither strain energy 1 
hardness was a controlling factor in regard to raptu 
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CIENCE NEWS A CENTURY AGO 


mch's Explorations in Mesopotamia 
At a meeting of the Gedgraphical Society on 
ovember 25, thanks to the præsident of the India 
vard, & communication was read from Lieutenant 
enry Bloase Lynch (1807-738) of the Indian Navy 
‘Mating to his survey of the River Tigris between 
St Mósul. “Chams of triangles,” said 
Nineveh to Baghddéd, Baghddéd to 
sbylon, ylon to Otesrphon, Ctesiphon to Bagh- 
id, and the mountains of Hamrin m two pointa, 
ed Wiedlah ¢ bursts through them in the 
end Wiydlah to the north-eastward ; most of the 
pointa within the range of these are fixed 
ga Ac ie Saree fei or 
- latitudes and true bearings checked by longitudes ; 
«a canals also have been touched by our work 
efficiently to show their direction and position. As 
» work, the field, instead of being diminished, 
pears to extend; and I have been obliged to leave 
Fi rose. the raone of ths lendid canals and 
hich ada aris eE T and ruins, for 
xe favourable times... 


vdieo i cating eh dual EE A 

Iw his addreea at the anniversary meeting of the 
«yal Society on November 30, 1839, the president, 
o Marquis of N said that “the past 
ar has indeed been to that portion of the Royal 
«ciety which takes an active part in tts affairs, one 
more than usual labour and exertion—of labour 


d ample fruit. The greet ee ee 
«ich has attended it, has been the sailmg of 

atarctic Expedition. . . . The Expedition has 
y a ERT le vided with the best scientiflo 


struments and with ample scientific 
I have stated, Gentlemen, that 
Committees 


structions. : 
sur Council had recourse to the Scientific 
' assistance In drawing up instructions for the 
pedition in different branches of knowledge ; 
ose committees, who were named only two years 
9, were at first a tly more a matter of form 
an substance ; have now been oapable of 
ing exellent service”. 
The Royal Medals for 1889 were awarded to Dr. 
artin Barry (1802-55) for his researches in embryo-' 
y and to James Ivory (1765-1842) for his 
igati on astronomical refraction, while the 
Modal was awarded to Robert Btown (1778- 
5R) for his “Discoveries during a Series of Years 
the Subject of Vegetable Impregnation’’. Hum- 
ddt.denominated Brown “botanioorum facili prin- 
B”. The son of a Scottish clergyman, Brown, after 
ending the Universities of Aberdeen and 
s made an army I. At the age of twenty- 
ren he became known to Bir Joseph Banks, through 
om. he was inted naturalist to the expedition 
at to A in 1801 under the command of 
ptain Matthew Flinders. When Brown returned 
England four years later he brought back a 
dection of 4,000 plants. Soon after his return he 
s made librarian to Banks and in 1823 became 
weeaed of both hia library and herbarium, The 
lection of plants be offered to the British Museum, 
lin 1827 he became keeper of the botanical 
nt in the Museum, a he held until his death. 
was admitted F.R.S8.m 1811, in 1838 was elected a 
aign associate of the Paris Academy of Sciences, and 
1849 was chosen president of the Linnean Society. 
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SCIENCE AND THE NEW EUROPE 


‘OR some weeks past, much paper and ink have 
been expended in discussing the war aims of 
- Allies. Although the British and French 
miers and others have declared repeatedly 
i on various occasions that the purpose of 
' Allies is to put an end to the constant 
pressions of Germany, in the interests of peace 
ong the European peoples, there are those who 
a that, as thus stated, Allied aims are not 
ficiently defined. Hence there is frequent 
‘erence of opinion as to whether, in arriving at 
1 terms of a peace, it will be possible to dis- 
minate between the Nazi Government and the 
«man people. In this connexion, Mr. Chamber- 
1’ restatement of the aims of Great Britain and 
Allies in his broadcast of November 26 as “the 
eat of that aggressive, bullying mentality which 
ks continually to dominate other peoples by 
oe, which finds a brutal satisfaction in the 
‘secution and torture of inoffensive citizens, and 
the name of the interests of the State justifies 
» repudiation of its own pledged word whenever 
ands it convenient” should allay all doubt. 
30 clear and oomprehensive a summing up of 
» forces. to which the Allies are opposed, and 
which they are determined to put an end, be 
ry Nazi or characteristic of the German people 
large, leaves no room for ambiguity or extenus- 
a. In the pages of Natorx, however, and with 
1 advancement and interests of scientific truth 
re especially in view, it is permissible to phrase 
: objective in even more precise terms without 
ential modification of substance, yet at the 
ae time clarifying the issue. To every man of 
moe it should be an article of faith that any 
w of the State and of the duty of the citizen 
that State which require from the research 


worker, the man of science, or the teacher the 
distortion of scientific evidence, the suppression of 
any scientific truth, and the elimination of all 
freedom of thought which runs oounter to the 
prevailing political theory, are abominations 
which must be destroyed, root and branch. Con- 
tinental commentators on the war aims of the 
Allies, who are close observers of the German 
scene both at the moment and in historical per- 
spective, have pointed out that while the German 
philosophy and mentality function in terms of 
‘power’, Great Britain and France are thinking in 
terms of ‘liberty’. Although the German people 
have been moulded by the Nazis to the ends of 
‘power politics’ more drastically than ever before, 
it is no doctrine of to-day or yesterday. It goes 
far back in the history of the German people. 
How this should bear upon the attitude of those 
who have at heart the true interesta of scientific 
thought and the advancement of scientific know- 
ledge it is perhaps unnecessary to inquire. The 
moral is obvious. 

Contributions to the recent discussion of war 
aims have brought to light many interesting 
differences of opinion and diversity of view. 
The ‘New Europe’ of which Mr. Chamberlain 
spoke is not one in which the map has been re- 
drawn according to the ideas of the victors, but 
a Europe in which “the nations which inhabit it 
will approach their difficulties with good will and 
tolerance’. Mr. Chamberlain went on to define 
the conditions of lasting peace as involving in the 
first place a full and constant flow of trade between 
the nations concerned, with an increased inter- 
change of goods and services by which the standard . 
of living could be improved; secondly, that each 
country would have the free and unfettered right 
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to choose ita own form of internal government, so 
long a8 that government did not pursue an ex- 
ternal policy injurious to ita neighbours; and 
thirdly, that in Europe armaments should be 
dropped as a useless expense, except in so far as 
needed for the preservation of internal law and 
order. Ase corollary, he contemplated as necessary 
some machinery capable of conducting and guiding 
the New Europe in the right direction. Not 
unnaturally, Mr. Chamberlain did not feel called 
upon, nor indeed did he think it possible at this 
stage, to specify the kind of machinery which 
should be established for this purpose. 

Although Mr. Chamberlain’s foreshadowing of 
the possible course of post-War events must be 


still freeh in the minds of all, it is perhape not- 


waperfuous that it should be recapitulated here. 
For the man of science this forecast bears a special 
significance. To him as a citizen it carries—as 
indeed it does to all—a message of promise and 
hope at a time when the very foundations of 
honour and decency of life in a civilized com- 
munity are under grave threat. But for the man 
of science in the exercise of his special function 
as one whose work directly or indirectly comes 
ultimately to bear on the better organization of 
civilized life and ita amenities, Mr. Chamberlain’s 
words convey a deeper implication, and in a two- 
fold sense. Of all the forces which in the interval 
between the last and the present War have made 
for international co-operation and mutual under- 
standing between peoples—an essential condition 
of lasting peace—few have been more effectual 
than acience. This has been due not merely to the 
effect produced by co-operation in research and 
the pooling of resulta, but it has arisen also out of 
the manner in which science has devoted itself to 
a world-wide, objective and impartial study of 
certain facts, and the application of the results of 
such study in efforte to raise the general standard 
among peoples in such matters as nutrition, per- 
sonal and social hygiene, conditions of labour, 
production and exchange, and a hundred and one 
other problems which vitally affect the well-being 
of communities and the happiness of their mem- 
bers. As must be inevitable after a great war, the 
need. for these services will be intensified st the 
close of hostilities, and it may be assumed that 
to cope adequately with the conditions which will 
then prevail will demand a gigantio effort in which 
international co-operation alone will be equal to 
* the strain. 

More immediately, however, in Mr. Chamber- 
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lain’s New Europe it will be incumbent uj 
science, and more especially the biological € 
humanistic sciences, to place their knowledl 
their methods of inquiry, and the resulta of tł 
research at the disposal of the friendly conferem 
of which Mr. Chamberlain spoke, when they m 
to adjust boundaries, to discuss the econo» 
problems of productions, currency and exchap 
and to consider those other problems with wh 
they will have to deal to ensure the lasting pe 
for which we hope. It is equally essential that t 
body of specialized scientific knowledge should 
at the service of that body, or machinery, wh 
‘is to guide the development of the New Euro 
whatever may be ite form and whatever - 
authority which it may carry to enable ite ruli» 
to prevail. Only on this condition and by # 
utilization of such specialized knowledge to * 
full will it be possible to avoid the mistakes o 
second ‘Versailles’. 

Political philosophies have alternated betwe 
‘force’ and ‘consent’ in their analyses of the for 
which contribute to the origin and growth 
societies. Possibly a happy ‘comproniise betwe 
the two has in most instances brought about sor 
state of equilibrium, a generally acceptable w 
of living. If force-——the big polioceman—-is neceass 
to coerce the criminal, the perverse, and # 
members of an intractable mifority, it is a fo 
wielded in the interests of, and with the consent 
the majority. The preponderance of that major 
and the unanimity of its consent to the exercise 
force both as an instrument of, and as embod) 
in, law and order, must depend upon the recognit» 
of a number of common aims among the memb 
of the community and the extent to which ee 
individual is prepared to curb his idiosyncrasi 
should there be any to which the curb should 
applied in the interests of other members. 1 
game applies, or perhaps it would be more oorr. 
to say it is an ideal which should apply, in t 
relations between States and peoples. For it 
the teaching of anthropology that each peor 
each national group, has its idiosynorasies, li 
an individual—idiosynorasies which are the prodi 
of a long history of cultural development 
Europe going baok to the Dark Ages, and inde 
far beyond. Further, we learn from such stu® 
that such a cultural heritage in the long run nev 
submits to force, but itself vanquishes force in t 
end. Such modification as the cultural herita 
may undergo in the course of development—a 
it is unquestionable that such transformations 
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1 ethnic group have taken place on many 
asions—this is brought about by cultural oon- 
t and cultural exchange no less than by the 
arse of an internal cultural evolution (to use the 
mm. evolution in ite more popular sense). Is this 
solution of the German problem, the problem 
ich to some seems insoluble without a change 
the heart ef that people as a whole, hut of which 
present there seems little prospect f 
he major problem of the post-War world will 
the reconciliation of the cultural heritage, 
i national spirit of each ethnic group, with the 
wmon aim of a New Europe. If the guiding 
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body or machinery of which Mr. Chamberlain 
spoke is to avoid the error of an earlier settlement, 
study of the problem which respecta cultural and 
ethnic history must be invoked toward a solution. 
Then it may be possible to ensure international 
co-operation in a maximum of joint effort towards 
those common aims to which science, among other 
social forces, will point the way. The greater the 
common field in which co-operation can be brought 
about, the leas the need is likely to arise of coercing 
the recalcitrant and the aggressor by the 
threat of the big policoman—sa major European 
war. 


AMERICAN MINERAL DEFICIENCIES 


‘ategic Mineral Supplies 
G. A. Roush. Pp. xvii+485. (New York and 
ndon : McGraw-Hill Book Co., Ino., 1939.) 33s. 


ae & by- product of recent discusaiona about 
resources in essential raw materials, the 
a ‘strategic’ hag acquired a specially limited 
nificance in the United States. It refers to those 
terials which are not obtainable from within 
» national boundary in sufficient quantities to 
‘et current industrial needs and therefore, in 
aes of emergency, military necessities as well. 
 peace-time and war-time requirements of 
modem State now differ quantitatively rather 
an qualitatively, and so the list of contraband 
iterlals has become extended very widely by a!l 
ates. 
The polttical atmosphere of the last six years 
a undoubtedly stimulated & y intense 
amination of this subject, and study of the 
»blem of self-sufficiency is naturally not an un- 
aging theme to Americans ; for no other political 
it has so few gape in its defences to repair; has 
th small difficulties in securing supplementary 
oplies from outside; or is so well developed in 
industrial configuration to absorb and turn to 
«rketable or military account these imported 
ategic raw materials. For an industrialized 
intry deficiencies in a few minerals are more 
ious than any shortcomings in vegetable pro- 
cta, because the farmer are distributed over the 
abe in workable deposits without regard to 
mate or political boundaries; they cannot be 
ade artificially ; they cannot be transplanted ; 
d only to a very limited extent, and then with 
ne loss of efficiency, can the abundance of 
eer a eens we ae a ee 
another. 


In the United States ten minerals are listed 
by the War Department as ‘strategic’; these 
are not, and are not likely, to be found there 
in quantity or quality to meet the demands 
which would certainly occur during war with any 
great Power. There are others officially classified 
as ‘critical’ which can probably be assembled 
in sufficient quantities by conservation and dis- 
tribution oontrol; they are not, as Mr. Roush 
says, likely “to give rise to many headaches’. 
Then there is the much longer pleasing list 
of ‘essential’ minerals which occur in obvious 
abundance in the States, some with a surplus for 
export. 

_ With the exception of a short final few pages on 
the deficiencies of the other six great Powers, this 
volume is limited to a study of the American ten 
strategio minerals—manganese ore, nickel, chrom- 
ium, tungsten, tin, aluminium, antimony, mercury, 
platinum and mica—in addition to iodine and 
nitrogen, which are essential but can easily be 
obtained when necessary. This list also shows 
roughly the order of importance of these minerals 


for war purposes, and involuntary emphasis on the 


. Meaning of the word ‘strategic’ is shown by giving 


full consideration, in the first place, to manganese 
ore, the substance which gave the American steel- 
makers serious cause for anxiety during the War 
of 1914~18. 

Very full data, graphioally illustrated, are given 
for each of these minerals—the amounts required, 
their uses and ways of utilization, their oocurrences, 
the partial substitutes obtainable for some of them, 
their outputs, prices, import tariffs and forms of 
control, followed in each instance by an apprecia- 
tion, as the tactician would say, of the resultant 
domestic situation. As the editor, since 1914, of, 
the annual publication well known as the Mineral 
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Industry, Mr. Roush has acquired a position of 
special authority, which his own Government has 
turned to further account by his appointment to 
the Staff Specialist Reserve of the United States 
Army. 

The information packed by the author into 485 
pages cannot be further condensed. That is one 
of the disconcerting features of all discussions on 
mineral raw materials; cach mineral has ita own 
special importance ; and in an emergency, the want 


of any one of them may render ineffective the value - 


of all the others. The politician’s satisfaction in 
“looking at the question as a whole” is here of no 
practical value. “The problem,” as Mr. Roush 
says in his general summary, “is not only a different 
one for each individual metal, but for each separate 
use of the metal,” He takes the metal platinum 
as an illustration and points out that, whilst general 
substitutes are quite unobtainable, some cheaper 
substitutes can to .a limited extent be used to 
reduce the damand for the expensive metal: fused 
silica can partly replace platinum in the chemical 
laboratory ; a nickel-iron alloy can be used as a 
lead-in wire in electric-light globes; vanadium 
oxide is used instead as a catalyst in sulphuric acid 
manufacture. But no material has ever been 
found which can take the place of platinum in all 
its wide variety of uses. In other words, an 
industrialized nation must have platinum, for one 
thing ; and each country has ita own special list 
of other strategic deficiencies. 

Among the alloys, however, substitution is 
possible to a greater extent; but again either at 
& higher coat or with some loss of efficiency. The 
institution of new alloys is now nearly a monthly 
occurrence, each in turn putting a predecessor out 
of the field under conditions of keen competition, 
commercial or military. So, within the territory 
of a highly industrialized great Power at war, the 
progres of acientific and technological research 
is more significant now than it ever was before ; 
even from the purely military point of view it is 
short-sighted of any nation to decrease, for ideo- 


logical reasons, ita list of ‘strategio’ men of- 


gcienoe. 

We must, however, resist in this short review 
the temptation to follow up this line of thought, 
and refer now very briefly to some of the more 
direct leasons which Mr. Roush discovers in his 
atudy of the few American mineral shortcomings. 
He realizes that in general it is useless to encourage 
an increase of a peace-time production when, as 
in the instance of nickel and tin, there are prac- 
tically no domestic natural resources to develop ; 
that artificial efforts of the sort may add another 
danger if the small natural reserves are likely 
e thereby to become exhausted. He points out the 
advisability, however, of a very limited peace-time 
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activity in producing those minerals which cop 
when necessary, be produced in quantities sw 
stantially sufficient to reduce the dangers of 
shortage during a sudden emergency. He wor 
encourage the use, in recoverable forms, of > 
ported metals as one way of building up stock 
for he realizes the financial burden of artificis 
creating stooks sufficient to cover one or two yee 
war supply. But this plan nevertheless seems 
be the only safeguard which he can recomme 
and it is apparently gaining favour in the Uni» 
States since it was proposed by the Leith Co 
mittee some fifteen years ago to meet the dan; 
of a manganese ore famine. Other than the 
direct measures, Mr. Roush points out the necess 
of instituting a systematic and continuous accum 
lation of information regarding foreign sources 
nearby supply, some of which might be aooceasi 
in time of war. 

This leads Mr. Roush to point out the seri 
nature of the dangers to his own country wh 
would follow from a war with Great Brita» 
but he nevertheless derives some comfort fr 
the well-founded assumption that any such disas 
is very unlikely. Great Britain too might v 
take note of the same danger, and for a sim’ 
reason derive the same degree of comfort ; 
whilst the British Empire as a whole has a shor 
list of strategic minerals than any single politi 
unit, the sources of supply are widely separar 
from the chief industrial area, and are now un 
the control of free and politically independe 
States which still maintain tariffs for their o 
immediate needa. l 

One lesson, often mentioned by others befo 
peeps out occasionally in this work—the impo 
ance, both economic and military, of smelting a 
refining at home, whatever be the source of # 
ore. As an example of the way in which the Brit 
Government learned some wisdom from the cos 
mistakes of the War of 1914-18, Mr. Roush quo 
the subsequent action of British Guiana in gra 
ing & concession to an American company to m 
bauxite, on the condition that it ahould be smelt 
within British territory, one result bemg the bur 
ing in the Province of Quebeo of the largest sin, 
aluminium plant in the world, in spite of the f. 
that its location is remote from the chief mark 
for the refined metal. 

Although this volume is devoted admittedly a 
entirely to the consideration of direct Americ 
interests, the mass of trustworthy informati 
which it contains indicates lessons of vital inter 
to those British publio leaders who seem to thi 
that a8 Providence has endowed the British Emp 
with unequalled natural resources, Providence w 
also arrange for their easy assembly and utilizati 
in times of need. T. H. HOLLAND. 
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PROTEIN CHEMISTRY 


Chemistry of the Amino Acids and Poun 
ed by Prof. Carl L. A. Schmidt. Pp. Ixiv + 

(Springfield, Dl., and Baltimore, Md. : 
les C. Thomas, 1938.) 7.50 dollars. - 


-OM the time of Osborne’s pioneer researches 
on the plant proteins, American chemists 
biologists have shown the liveliest interest in 
field of investigation, and it can safely be 
that in no country to-day is a greater pro- 
ion of the total researches concerned with 
ein problems. Not only do American names 
s prominently in the history of protein dis- 
ries, but also for convenient accounta of the 
: of many European investigators, such as 
nsen and Svedberg, we are indebted to 
Tican enterprise in arranging lecture visite 
to American publishers for issuing the PONER 
«onograph form. 
ue present volume represents & courageous 
t by sixteen contributors, who with the 
ption of Prof. Gorter and his assistants Drs. 
ekant and van der Dusen are all American, to 
, world-wide need for a reference book on the 
10-acids and proteins. It is in no sense a book 
he beginner—but fortunately there are many 
. It should be acquired by moet libraries and 
esearch workers in the protein fleld because it 
ota in the scope of one volume so much that 
cattered and inaccessible, and because it 
odies a wider review of the literature than 
hitherto available. 
one important respect it fails, however. 
rees the individual contributions are excellent, 
ther, they make an ill-assorted collection with 
ble omissions which fails to convey æ sense of 
perspective of the protein field as a whole. 
example, Dr. Michael Heidelberger contributes 
ost informative chapter on proteins in im- 
ity, but there is no adequate supporting 
on in the book dealing with the compounds 
woteing with carbohydrates and lipoids so 
tant in immunity phenomena. The role of 
eins in nutrition receives 20 pages; their roles 
spiration, and in preserving the water. balance 
1e organism, on the other hand, are not dis- 
x4. The latest views on protein structure 
dated with the names of Astbury, Wrinch, 
‘mann and Niemann all receive ample atten- 
, but the chemistry of the enzymes and nucleo- 
sins, two flelds which have developed out of 


cognition in recent years, is omitted altogether. 


The section dealing with the preparation 
of the proteins is quite inadequate. A scant 
8 pages is devoted to this, which stand in 
marked contrast to a comprehensive description 
extending to 47 pages on the isolation and 
preparation of the amino-acids. Casein receives 
a paragraph in which no mention is made of 
Van Slyke and Baker. There are no refer- 
ences at all to Palmer’s crystalline lactoglobulin 
or to Kekwick’s diffusible protein in milk, 
or to the preparation of insulin or thyro- 
globulin. While the physical properties of 
myosin are adequately described, there is no 
mention of its preparation or of the other proteins 
in muscle. 

The book is strongest in ita treatment of the 
amino-acids and the physical chemistry of the 
proteins. Dr. John Edsall contributes an out- 
standing section extending to 80 pages on dipolar- 
ionic structure and the solubility relationshipa of 
the amino-acids and proteins. The section on the 
molecular weights of the proteins is valuable only 
in relation to oamotic methods of measurement. 
In the section on diffusion the obsolete fluorescence 
method of studying diffusion is described and 
illustrated, whereas the later technique and results 
of Lamm and Polson are not mentioned. The 
description and illustration of the Svedberg 
equilibrium centrifuge refers to the original model 
built in 1924, which was radically altered a few 
years later. The sedimentatian velocity centrifuge 
is represented as improving and supplanting the 
equilibrium centrifuge, whereas in fact the two 
measure different constants and are complementary. 
It is a pity that in an otherwise exhaustive section 
on the electrochemistry of the amino-acids’ and 
proteins the new electrophoresis technique de- 
soribed by Tiselius early in 1937 has not been 
included. 

The reviewer is fully conscious of the immense 
difficulties which face anyone courageous enough 
to attempt the production of a comprehensive 
text-book on such a rapidly developing and many- 
sided subject as protein chemistry. The example 
before us must be judged in the light of these 
difficulties. -Whereas the book is defective in 
many respects and may not be compared with 
numerous classical works of reference in other 


_subjects, it must be acknowledged and weloomed 


among protein chemists aa the best available to 
meet their needs at the present time. 
-Z A. 8. MOE. 
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WOOD AS A RAW MATERIAL 


Das Holz als Rohstoff 
Seine Entstehung, stoffliche Beschaffenheit und 
chemische Verwertung. Von Dr. Reinhard Tren- 
delenburg. Pp. 485. (München und Berlm: J. F. 
Lehmanns Verlag, 1939.) 14.50 gold marks. 
FE the earliest days of civilization, wood 
has ranked as an important constructional 
material on account of the ease with which it is 
obtained and worked with the simplest tools, and 
because it combines in æ striking degree a re- 
latively high strength with moderately low density. 
The wide, and only partially controllable, variations 
in properties which it shares with other natural 
products have tended in recent years to place 
timber at a disadvantage in conipetition with a 
number of highly standardized’ constructional 
` materials now on the market. Any decline in 
consumption due to this circumstance has, how- 
ever, bean more than offset by the development of 
new methods of manufacture which promise to 
overcome the difficulties caused by variation, and 
by the increasing use of wood in the preparation 
of paper pulp, cellulose, charcoal, and other sub- 
stances. The more intensive utilization in these 
directions calls for a fuller understanding of the 
origin, composition and structure of wood, and Dr. 
Trendelenburg’s book supplies an excellent intro- 
duction to the present state of knowledge in these 
fields. 

Most. text-books of wood anatomy include 
detailed accounts of the microscopic structure and 
the preparation and examination of material, and 
they are designed to meet the requirements of 
readers primarily concerned with the identification 
of specimens of timber or with the grading and 
use of timber in attuations demanding good 
appearance or high strength. Dr. Trendelenburg’s 
book is largely supplementary to these; general 
structure and laboratory methods are dismissed in 
a few pages which are perhaps Included merely as 
a matter of form, since they are probably beyond 
the grasp of readers not already familiar with their 
import, and the major portion of the book dis- 
cusses structure and physical properties more 
particularly in relation to the use of timber in the 
production of secondary materials. 

Two brief introductory sections describe the 
composition and distribution of the German foresta, 
and give a general account of the production of 
timber for the benefit of readers who are not 
foresters ; the final section has brief notes on the 


production of pulp, oellulose, sugar, char 
wood gas, wood wool, and fibre board. 

The third section has descriptions’ of the ch: 
teristic elements and tissues, and discusses 
causes and significance of variations in size o 
elemente and proportions of the tissues. Cw 
methods of dealing statistically with variatio: 
recommended by the International Associatic 
Wood Anatomiste, are given. Reference is 1 
to the principal chemical constituents an: 
recent work on the fine structure of the cell 
The keynote of the fourth section, which + 
with the gross anatomy of the stem, is given 
quotation from Nordlinger to the effect that 
the cell is to the physiologist, so is the gr 
ring to the scientific forester”. Developme: 
the growth ring throughout the year is traced 
the various factors influencing ring width 
examined. Nearly half the section is conce 
with sapwood and heartwood, and the accou 
the best yet published. 

The fifth and sixth sections, together compr 
nearly half the book, are devoted to problen 
moisture content and specific gravity. Both 
perties have an important bearing on the yiel 
the producta listed in the cloaing section of the b 
Variations in moisture content in different } 
of the living tree are described in relation to se 
of the year, locality, and species, The conoce] 
of fibre saturation point as the moisture con 
at which the cell walls are saturated while no 
water is present in the oell spaces is mere 
convenient assumption for practical purposes, 
reference to the recent work on the subjec 
Barkas would have made this interesting se 
more nearly complete. It may be mentioned 
‘collapse’ is not confined to dense timbers, as m 
be inferred from the text; several light, softy 
timbers are very prone to oollapee in drying, 
with some of these reconditioning appears t 
impracticable. The treatment of specific gra 
is equally full and interesting. 

In addition to descriptions of extensive ori 
work, Dr. Trendelenburg refers to more thar 
hundred papers, more than half of which XJ 
appeared since 1930 ; some four hundred and £ 
are in German, and the references to a | 
volume of early German literature are particu! 
valuable to English readers. 

The book is well indexed, having catalogus 
literature, authors, species, and subjects ocoup 
45 pages. S. H. CLARK 
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NEW TECHNIQUE IN PHYSICAL CHEMISTRY 


By Dr. H. W. MELVILLE, DEPARTMENT OF PHYSICAL CHEMISTRY, CAMBRIDGE 


ToS physical chemistry has now such 
wide ramifications that it is not easy to 
marize compactly ita recent endeavours. A 
mber of the newer aspects of the subject were 
messed from the point of view of the invention 
new technique at a meeting of Section B 
emistry) of the British Association held at 
adee on September 1. The development of such 
hnique is a vital part of physical chemistry, and 
my recent discoveries are & direct consequence 
these advances. 
‘here are in chemistry innumerable problems, 
mM concerning well-known and ample systems, 
ich have formed bones of contention for many 
rs. No amount of theoretical treatment will 
vide a solution. What is needed is a simple and 
.lusive experiment to settle the question once 
t for all. The region for inventiveness is thus 
wide scope. The problems which have arisen 
mainly those having to do with the mechanism 
themical reactions, and there are essentially two 
sons for this state of affairs. What may be 
‘ed ‘classical chemistry’ has established the 
ds of molecule which enter into reaction and 
> what sorts of products emerge therefrom. But 
ould only surmise what happened in the inter- 
liate stage of events. Certainly it was known 
t some kind of chemically reactive molecules 
% part in the reaction. The trouble is, however, 
t the fraction of molecules involved is generally 
minute that no method of analytical chemistry 
-ensitive enough to detect their presence, apart 
gether from determining their nature. “Thus 
rder to discover how reaction occurs, easentially 
erent.methods have to be developed to perform 
; difficult task. These problems only arise, of 
rae, in relatively slow reactions; very fast 
ctions are still outside the scope of experi- 
atal inquiry, although progress is being made 
selected cases. Another problem often arises 
e the general question of mechanism is settled. 
en a polyatomic molecule containing a number 
similarly disposed atoms undergoes reaction, it 
iso necessary to know what p&rticular atom is 
ually involved. This question is now settled 
h great succeas by isotopic methods when 
«ples of relatively pure isotopes are available. 
‘he first part of the general problem is by no 
ans solved at present. In dealing with such 
ute quantities of various molecules, any 
hod used_to measure their concentration must 
, of course, alter that concentration significantly, 


otherwise the mechanism may be so much dis- 
turbed that the resulta obtained are invalid. One 
of the best examples of the development along 
these lines is the use of para-hydrogen for the 
measurement of hydrogen atom concentrations, in 
those processes where atomic hydrogen is believed 
to play a part, as for example in the heterogeneous 
and homogeneous reactions of hydrides. The 
method has the great merit that since.conversion 
is brought about by exchange of atoms thus: 


H + p-H, = oH, + H, 


the hydrogen atom concentration is not disturbed. 
It may be mentioned that atomic concentrations 
as low as 10-'mm. of mercury may be so measured. 

Naturally the method.is a comparative one in 
that the reaction being investigated is really oom- 
pared with that of conversion. Suitable conditions 
can, however, be chosen to oover a very wide 
range of concentrations. One example must suffice 
to indicate the kind of problems that can be solved. 
Ammonis is decomposed by light of wave-length 
2000 A. to nitrogen and hydrogen, only one mole- 
oule decomposing out of four absorbing radiation. 
Admixture of para-hydrogen shows that the prim- 
ary dissociation is to H and NH,, but only about 
one half of the molecules decompose in this way. 
This alone does not explain the low quantum 
yield. Another technique shows that part of the 
inefficiency of the gross proceas is due to some 
recombination of H and NH, to form NH,, for 
the decomposition is inhibited by atomic hydrogen 
produced at a controlled rate and checked by the 
para-oonversion. 

Similar methods with many ingenious modifica- 
tions may be applied to all homogeneous hydride 
reactions in which atomic hydrogen is presumed 
to play a part. Although the same technique may be 
employed in heterogeneous reactions, the addition 
of para-hydrogen sometimes alters the character 
of the adsorbed layer on the catalyst, and there- 
fore makes the resulta more difficult to interpret. 

In reactions involving halogens, atomic halogen 
frequently is the active species concerned, whether 
the reaction be induced thermally or photo- 
chemically. Fortunately, in view of the compara- 
tively low energy of dissociation, the equilibrium 
constanta for dissociation are known accurately, 
and thus stationary atom concentrations are easy 
to compute. If, however, there is a disturbance 
of the stationary concentration by any competing _° 
reaction, then both rate of production and rate 
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of removal of atoms must be known. It is the 
latter quantity that is the more difficult to 
measure. Two methods have been developed. One 
consists in actually measuring the decrease in thè 
number of halogen molecules on illuminating the 
system, by an optical differential technique. The 
other oonsista in a proper examination of the 
expansion halogen vapour undergoes on illumina- 
tion, that is, the Budde effect. 

The behaviour of other reactive chemical entities 
such a8 OH, NH,, CH,, C,H,, and so on, have 
been examined with similar but less refined 
methods, and there is here much work to be done 
before a complete correlation of all the data can 
be effected. For example, the life-time of these 
radicals can be determined by producing them 
photochemically and allowing their concentration 
to fall in the period of darkness succeeding illum- 
ination. Again, owing to the minute concentration, 
the chemical result in any one dark period cannot 
be measured. But by employing rotating sectors a 
large number of identical decay periods may easily 
be integrated to provide the mformation required. 

The labelling of atoms in a molecule by using 
isotopes——radioactive and non-radioactive—has 
now assumed a familiar place in chemical labora- 
tories. Deuterium is employed in all suspected 
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cases of hydrogen atom lability and for acid-b 
catalysis, enolization, mutarotation and the li 
Isotopic oxygen, though less plentiful, provides > 
key to debated mechanisms of hydrolysis and : 
constitution of bound oxygen stoms in molecu 
Already nitrogen isotopes have indicated the r 
at which nitrogen molecules are severed 
synthetic ammonia catalysts. In fact, progress 
this fleld is only limited by the rate at wh 
isotopes may be produced, and the variety 
reactions by the kinds of isotopes available. 

In principle, radioactive indicators are used 
the same way. They have the advantage of be 
easy to detect in small quantity, but often hi 
practical limitations in their short life-times. T 
practical disability, however, oan be overcome 
using more powerful neutron generators. ` W 
question of the ionization of carbaqn-halogen bom 
has been tackled in this way, and the biologs 
applications of radio-phosphorus are becom 
widely known 

Thus within a matter of a few years a p 
branch of physical chemistry has come into bei 
The principles of the subject are now well est: 
lished, and it will not be long before every bra 
of chemistry will derive benefit from these advan 
in physico-chemical technique. 


THE RELATIONSHIP BETWEEN PITHECANTHROPUS 
AND SINANTHROPUS 


By Dr. G. H. R. von-KozNIGSWALD, BANDOENG, AND PROF. FRANZ WEIDENREICH, 
PEKING Cenozoic RESEARCH LABORATORY, PEIPING Union MEDICAL COLLEGE, PEKING 


AVIDSON BLACK had remarked on the 
great similarity between the first akull of 
Sinanthropus to be found and the Pithecanthropus 
skull of Trinil, a condition which induced him to 
see in Pithecanthropus a Hominid form closely 
related to Simanthropus (1981). The additional 
finds of the latter, unearthed in the interval, have 
confirmed Black’s interpretation in every respect. 
But on the other hand, since the Pithecanthropus 
finds remained restricted to that rather incomplete 
specimen of Trinil, absolute evidence for his true 
Hominid character was lacking. In such circum- 
stances, there was no other way open but to await 
the discovery of additional Pithecanthropus mater- 
ial before definitely solving this problem. 

These discoveries materialized. Following the 
recovery of a rather primitive infantile skull (Homo 
modjokertensis) in 19386 and of a lower jaw of an 

adult individual, one of us (G. H. R. von K.), 
* during 1937, discovered a skull in the undoubted 
Trinil deposits of Sangiran. This skull, preserved 


up to the basal region, conforms in every resp 
as to size, shape, and details to Dubois’s Tri 
specimen. Dubois, however, opposed the attrik 
tion of this skull to Pithecanthropus. Nevert! 
leas, the details of the interior, as well as exter 
surfaces of the skull, and also the skiagrar 
delineating the otherwise indistinct sutures a 
breakage lines, show not the slightest trace 
irregularity or deformation, such as would 
unavoidable if the assembly of the fragmenta t 
been artificially adapted to a particular form. 
this skull of Sangiran was added another sk 


_ fragment derived from the same deposits and of + 


game site during the summer of 1938, brie 
described in Nature of October 15, 1938, p. 7 
by us. We are now in a position to report on 
additional Pithecanthropus find made this ye 
It concerns the lower part of an upper jaw 
unusually large dimensions, comprising the p 
cessus alveolares of both sides with complete 
preserved nasal floor and palate, the complete | 
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ital arch with all the teeth leading from the 
ime backward, and a part of the right dental 
th up to the first molar. The mcisors were lost, 
4, their alveoli are preserved (see acoompanying 
wroductiens, a and c). Afterwards the skull 
onging to this jaw was also found. It comprises 
> posterior third of the brain case, including the 
tire basis. 

Morphologically and geologically, we believe we 
> justified im attributing all these finds to 
shecanthropus. This type is thus represented by 
> following finds : 


{1) Skull of Trinil (Dubois, 1891): Pithecan- 
‘opus skull I. 

{2) Mandible of Kedung Brubus (Dubois, 
əl): Pithecanthropus mandible A. 


{3) Juvenile skull of Homo modjokertensis 
eol Survey 1936)*. 
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Of the Sinanthropus cranial material, skulls E 
and II of Locus L are most suitable for a oom- 
parison, having capacities of approximately 915 
0.0. and 1015 c.c., respectively. These skulls are 
slightly larger than the Pithecanthropus skulls, 
but they are the same in general form aad 
particularly in height. 

The main differences so far as the skull cap is 
concerned consist in that in Pitheoanthropus 
(skulls I and IL) the supraorbital tori pass directly 
over to the extraordinarily flattened forehead, 
whereas in Sinanthropus the supraorbital ridges 
are much more demarcated from the tuber-like 
vaulted but otherwise also strongly receding 
forehead. On the other hand, the obelion region 
in Sinanthropus is flat, while in Pithecanthropus 
it is rounded off. The greatest similarity is seen 
in the general form and structure of the temporal 





‘a) UPPER Jaw OF A MALS PITHECANTHROPUB (ÑANGIRAN, JANUARY 1939), VISWED FROM THE RIGHT SIDER 


d, DIASTHMA ; J1, anveoLus or J}; 


J3, ALYAOLUS OF J! Ẹ NAT., STEM. 


(b) UPPHR RIGHT CANINE AND FIRST PREMOLAR OF A MALE INDIVIDUAL OF SotanTanorus (FIV), 80 as 


TO DEMONSTRATA THAM PROTRUSIOW OF THE CANINE, 


$ NAT. BIKE. 


(c) THE same AS |G) BUT VIEWED FROM IN FRONT. } MAT STIS. 


(4) Mandible of Sangiran (v. Koenigswald, 
36): Pithecanthropus mandible B. 
45) Skull of Sangiran (v. Koenigswald, 1937) : 
thecanthropus skull TI. 
{6) Skull fragment of Sangiran (v. Koenigswald, 
88): Pithecanthropus skull IMI. 
(7) (a) Marilla of Sangiran (v. Koenigswald, 
39) ; (b) Skull fragment of Sangiran (v. Koenigs- 
ald, 1939): Pithecanthropus skull IV. 
The Sangiran skull (Pithecanthropus skull II) 
sambles the Trinil skull as closely ds one egg 
other. The former (skull I) is only slightly 
«aller than skull I—its capacity being 835 o.c. as 
mpared with 914 c.o. of the Trmil skull—but ita 
rietal and occipital parte are relatively broader. 
xe Sangiran fragment (Pithecanthropus skull LT) 
in ita preserved part, not so flat as the other 
© (akulls I and IZ), but otherwise resembles them 
every detail. In addition, it bears a distinctly 
onounoed crista sagittalis. 
On the basis of my study of the original, I hare now come to the 
ao a Pitheoanthropus 


osion that this infantile skull really 
d on thie elewhere,— 


and occipital bones, and there is absolute ocon- 
formity in some special details of these bones. 
The Pithecanthropus fragment II and Sinan- 
thropus skull E show identical features even in 
apparently uneasential structures. Beside the first 
mentioned sagittal crest, there is in the obelion 
region on each side of the sagittal suture a short 
groove which Black described and illustrated in 
Sinanthropus skull E. 

With regard to the lower jaws, that from Kedung 
Brubus is characterized as representing Pithecan- 
thropus by the exclusively basal location of a broad 
digastric fossa-—the only usable criterion. This 
mandible corresponds in size and proportions to 
the small female Smanthropus jaws A and H, and 
the mandible M I, more recently discovered, and 
not yet described. The jaw from Sangiran (Pitheo- 
anthropus mandible B), on the other hand, is 
large, and oorresponds to the large male Sinan- 
thropus jaws GI and K I, with the exception that 
the frontal section is considerably thicker than ine 
the latter. 
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The upper jaw from Sangiran (see reproductions) 
has as yet nothing comparable among the Sinan- 
thropus specimens, for the two upper jaw fragments 
of the latter known up to the present have much 
smaller dimensions and proportions, implying that 
they belong to female individuals, while the upper 
jaw from Sangiran must be ascribed to a male. 

The differences in size and proportions of the 
upper and lower jaws of both Pithecanthropus and 
Smanthropus, apparently chiefly due to sexual 
differences, also serve as & criterion of the cranial 
conditions in this respect. The lower and upper 
jaws from Sangiran are much too large for the 
small Pithecanthropus skulls I and II, whereas the 
lower jaw fragment of Kedung Brubus would seem 
to fit them better. It may be concluded, therefore, 
that the two Pithecanthropus skulls, regardless of 
their minor differences in size and thickness, must 
have belonged to female individuals, whereas the 
rather heavy Pithecanthropus skull IV represents 
undoubtedly an old male individual. 

With -reapect to the dentition, the Pithecan- 
thropus molars are than those of Sinan- 
thropus available so far. But the lower incisors— 
so far as the size of the crowns can be estimated 
from that of the alveoli—and especially the lower 
canines of Pithecanthropus, are decidedly smaller 
than those of Sinanthropus. The canines of the 
Pithecanthropus upper jaw (see reproduction a) 
protrude oonsiderably beyond the premolars, 
despite the fact that both are much worn. They 
conform in this respect to the Sinanthropus 
canines (see b) so far as male mdividuals are oon- 
cerned. The pattern of the Pithecanthropus 
canine resembles that of Sinanthropus, but is less 
complicated by lacking the cingulum so charac- 
teristic of the latter. These differences are also 
true for the premolars and molars, in so far as no 
one of these teeth in Pithecanthropus shows such 
primitive characteristics as are found in Sinan- 
thropus. Pithecanthropus, therefore, undoubtedly 
stands in this respect at the upper limit of the 
range of variation approaching the Neanderthal 
types. On the other hand, in respect to other 
features, Pithecanthropus is of a more primitive 
nature than Sinanthropus : for example, the second 
molar of both upper and lower jaw of Pithecan- 
thropus is distinotly larger than the first, and the 
third lower molar the longest of all three. In 
addition, it is evident that—the first example of a 
fossil Hominid known hitherto—the upper canines 
of both sides are separated from the lateral incisors 
by a broad diastema, the width of which amounte 
to 6-2 mm. on the right side (d, m reproductions 
aandc). This width comes close to the average 
width known for male gorillas and corresponds to 
ethat of the male orang (average width, according 
to Remane, 6-8 mm. and 6:2 mm. respectively). 
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The dental arch of the Pithecanthropus up| 
jaw is long and relatively narrow. The front tee 
according to the alveoli, were ranged withip 
curved line and directed forward, whereas 1 
molars form two straight and backwardly diverg 
rows. Thus, all the akeletal remains and teeth 
Pithecanthropus and Sinanthropus so far availa 
prove the close general relationship POUEDON ’ 
two types. 

Witt respect to the affinity af the Pitheo 
thropus femora—that is to say, the so-called Tri 
femur, and the five femora afterwards recovered 
Dubois and also attributed to Pithecanthropu 
it must be taken into consideration that the sev 
femora of Sinanthropus, most of them represent 
only by shafts, show significant differences wl 
compared with those femora. All of the Sin: 
thropus femora display, among other characte: 
tics, @ marked degree of platymeria, and at t 
same time a very low pilaster index; while # 
supposed Pithecanthropus femora show no indie 
tion of this kind, and are in all respects identi: 
with those of modern man. All this points against 
probability of their belonging to Pithecanthrop 

Pithecanthropus and Sinanthropus undoubtec 
represent the most primitive Hominid forms kno 
hitherto, which, according to Boule, may be rang 
collectively under the name Prehominids. Which 
the two types must be taken as the more primit» 
cannot be decided with absolute certainty for t 
present. Fragments of Sinanthropus skulls sugg 
that this type includes also specimens the cay 
cities of which did not exceed that of Pithece 
thropus I[—as, for example, Sinanthropus skull 
—~and, on the other hand, those with a very lo- 
and rather low cranium, as the Sinanthrot 
skull fragment H II. Nevertheless, it is carts 
that Pithecanthropus shows some significa 
characteristics which must be considered m 
primitive than those evident in Sinanthrop 
especially the presence of a diastema in the up} 
jaw. 

Considered from the general point of view 
human evolution, Pithecanthropus and Sins 
thropus, the two representatives of the Prehomir 
stage, are related to each other in the same way 
two different races of present mankind, which m 
also display certain variations in the degree 
their advancement. 

The Prehominids are separated from the Nea 
derthal group by a considerable gap. On the oth 
hand, an apparently close relationship exis 
between Pithecanthropus and Homo soloensts, t 
skulls of the latter appearing like an enlarg 
form of the former. Certain peculiarities 
Pithecanthropus reappear in exactly the sa 
form in Homo soloensis. Those traita which so 
gest an already more advanced type, like t 
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ter cranial capacity, and several other struo- 
L features, oan. be derived directly from 
ecanthropus, correspond to the condition 
he Neanderthal stage already attained by 
io soloenns. The two available fragmenta of 
tibia of Homo soloenss show no special 
liarities, with the exception of a pronounced 
ymeris, exhibiting only recent human obar- 
es in theif general form and in details. 
20 finds reported herein show that Java has 
me the most important coentre for the study 
rehominid forms. Not only Prehominids, but 
the following evolutionary stage, Homo 
mais, are represented there. Furthermore, we 
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know that thd Wadjak man of Java represents 
another early form of recent man, whose upper 
jaw (Wadjak IT) displays in some respects a most 
surprising resemblance to the Pithecanthropus 


upper jaw. 


In conclusion, we wish to express our gratitude 
to the officers of the Government of the Nether- 
lands East Indies, and the Carnegie Institution in 
Washington for their generous support, which 
made possible not only the more recent investiga- 
tions in Java itself, but also our joint study, oon- 
ducted in the Cenozoic Research Laboratory, 
Peiping Union Medical College, Peking, of recently 
obtained Pithecanthropus material. 


A NATIONAL -ATLAS OF BRITAIN 


By Pror. E. G. R. TAYLOR, Breesece COLLEGE, LONDON 


LOPOSALS for a National Atlas of Great 
sritain and Northern Ireland were first put for- 
i from Section E (Geography) of the British 
ciation at the Cambridge meeting in 1988. They 

with a warm response from several other 
fons, with the result that a representative 
mittee got to work and was able to present a 
iminary plan for the Atlas in the form of a 
rt to the Association at its Dundee meeting, 
h has been already noticed in NATURE*. Just 
ce the break-up of the meeting, a joint disg- 
ion of the report by interested sections took 
©, and it is here proposed to outline the ideas 
erning the Atlas which emerged during this 
assion. As will predently appear, many 
dlems still await solution, but these can fruit- 
7 be .examined during the period in which 
© active steps must wait upon the national 


rgency. 
at in the briefest possible terms, a National 
aims at the cartographical representation of 
physical circumstances of the national territory 
h as surface configuration, structure, hydro- 
', mineral deposits, animal Hfe and plant cover), 

by side with the circumstances of human 
ipancy (such as land use, fisheries, mining and 
istrial enterprises, lines of communication, 
ribution of population, of occupations, of 
mdaries, of amenities). Neither physical nor 
1an phenomena are statio, and many present- 

distributions bear the imprint of the past. 
ace the plan necessarily embraces a certain 
iber of historical maps, and even pre-historical, 
1, for example, as the map of Roman Britain, 
the map of Pleistocene Glaciation. 
TURN, 144, TOR (1039). 


While the term ‘National’ as used in the title 
carries in the first instance the obvious meaning 
that the maps are limited to national territory, it 
possesses also a secondary but very important 
significance. A National Atlas, if it is to justify 
publication, must be national in its appeal and in 
its use. The selection of material and the choice 
of cartographical technique must be made with 
the intelligent citizen as well as the scientific 
Investigator in mind. This does not imply a s80- 
called ‘popular’ style of presentation, for for- 
tunately the last twenty-five years have seen a 
great advanoe in the general appreciation of mape. 
At one time only the gazetteer type, limited to 
the expression of location, was understood. To 
this was later added the map showing local con- 
ditions: the topographical map, or the daily 
weather map. , More recently still, as may be 
observed from the appearance of examples in the 
daily press, distribution mape, usually statistically 
based and limited to a single phenomenon, have 
become acceptable ; such, for example, are maps 
of agricultural output, of population density, or 
of ethnic elements. In brief, the language of the 
map has become a familar one. 

It is well to remark, however, that Government 
departments lag far behind the general publio in 
this respect. The enormous volumes of atatistios 
which they collect are rarely, if ever, illuminated 
by being plotted in map form. Indeed, they are 
often summarized and tabulated in ways that 
obscure geographical facta of great significance. 
It is, in fact, true of statisticians and economista 
as a body that, up to the present, they have 
neglected. or even rejected the use of mape, and 
it will be very regrettable if their co-operation is 
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not secured in the proposed Atlas. The contention 
that the map can show nothing that the column 
of figures does not already reveal is easily refuted, 
although it may readily be admitted that the 
measure of interpretation and interpolation in- 
volved in drawing a map results in a loss of rigid 
mathematical accuracy. The subjective element 
is, however, being steadily reduced as cartographic 
technique advances, and all scientific workers who 
make customary use of distribution maps are 
aware that these can prove richly suggestive of 
new lines of investigation. Among such workers 
the economic historians appear as recent recruits, 
and the maps compiled from the statistical records 
of Domesday Book will provide not the least 
striking plate in the National Atlas. 

It will be a very real gain and a very real 
economy to find within the pages of a single folio 
or pair of folio volumes the resulta of work m 
widely different fields, geological, meteorological, 
ecological, economic, and so on, uniformly dis- 
played in such a way as to assist comparative 
study. Facts that must be sought in a score of 
publications, maps that, if they exist at all, are 
drawn on every possible projection and scale, will 
here be made immediately accessible, and such an 
Atlas, besides providing an instrument of research, 
Will also serve as an indispensable work of reference, 
affording material information to the industrialist, 
to the social worker, to the administrator, to the 


` regional planning authority, to the man of affairs. 


The usefulness of the National Atlas will not, 
indeed, be called in question. Doubts may arise 
as to whether the material is available for so 
comprehensive and so complex a publication. In 
fact a very great body of material, very diverse 
in character, already exista in map form, and only 
awaits transference to uniform base maps. A 
further great body exists in statistical shape, and 
its actual mapping demands no ,more than the 
services of a trained cartographer. There remain, 
however, a number of desirable maps which must 
be the subject of research : a lithological map, for 
example, a water supply map, a smoke pollution 
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map, maps of accessibility of individual towm 
road and rail. Yet others depend upon data 
are only very slowly accumulating: a MAP o 
distribution of soils, for example, or, in « 
another field, a map of the distribution of y 
names, which throw so clear a light on + 
settlement: -Many such maps, if they car 
drawn at all, must be partial and tentative, 
in an Atlas intended for general ds well a 

ialist use, they will demand very ca 
cartographical treatment if they are to be 
from suggestio falsi. 

Of quite another character is the diffic 
arising from the territorial division of the is 
of Ireland into two separate political units 
which only one is part of the national terri 
of Britam. The unit of area for topograph 
climatological, and many biological mapt 
obviously the British Isles, but official statis 
and certain official maps (those of the Ordni 
Survey, for example), stop short at the bounc 
of Northern Ireland. It is too early to say whe 
some form of co-operation with Eire may 
eventually be achieved. 

In very many cases, of course, separate n 
of England and Wales as one unit, and of Scot? 
and Northern Ireland as another, will be ap; 
priate, and the basic scale of one to a mit 
(1/M), involving a page size of approxima 
21 in. xX 14 in., has been chosen with this p 
in view. The use of an identical base map, suite 
enlarged or reduced in scale, for every map in 
Atlas, intended to facilitate rapid and exact c 
parisons between one distribution and anothe> 
a cardinal feature of the plan. 

It will be abundantly clear that-only by wil 
co-operation among scientific workers wl 
material lends itself to cartographio exposir 
can a worthy National Atlas be eventu 
achieved. Pending the reorganization of 
Atlas Committee, which it is hoped will 
be long delayed, the present writer will be ha 
to act as a clearing house for suggestions . 


ideas, 


OBITUARIES 


Prof. R. A. Sampson, F.R.S. 

regret to record the death of Prof. Ralph 

Allen Sampeon, Astronomer Royal for Scotland 

and professor:of astronomy in the University of 

Edinburgh during 1910-37, which took place at Bath 
on November 7. 

Sampeon was born in County Cork in 1866. From 

the Liverpool Institute he entered St. John’s College, 


e Cambridge, graduating in 1888 as third wrangler. 


Two years later he was awarded a Smith’s Prize, 


and a fellowship of his College followed ummediat 
‘Between 1889 and 1891 he was a lecturer in mat 
matics at King’s Oollege, London, returning in 

latter yedr to Cambridge as the firat holder 
the newly-endowed Isaac Newton studentship. 

1893 he went to Newcastle-on-Tyne as professo» 
mathematios in the Durham College of Science, : 
two years later he succeeded to the chair of mat 
matics in the University of Durham, which bece 
in 1908—a restoration after some years of abeya 
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he chair of mathematics and astronomy. In 1910 
npson migrated still farther north, succeeding Sir 
ank Dyson, on the latter’s transference to Green- 
h, as Astronomer Royal for Sootland and professor 
astronomy in the University of Edinburgh. 
‘ampeon’s greatest work was his theory of the 
« great satellites of Jupiter. This immense under- 
ing, which involved the discussion of thousands 
xclipses of the satellites and demanded qualities of 
severance.» and patience in addition to mathe- 
tical powers of the highest order, engrossed his 
ention for more than a quarter of a century. The 
ervational material he used fell into two categories : 
old observations made visually, and (2) the 
‘tometric observations of the gradual disappear- 
wa of the satellites in eclipse, made at Harvard 
ween 1878 and 1803. Although the general 
thematical theory did not appear until 1921 (Mem. 
«4. Asr. Soc., 63) the University of Durham under- 
k in 1910 the publication of the ‘Tables of the 
T Great Satellites of Jupiter”, and in the previous 
r Sampeon’s discussion of the photometric 
ervations appeared in vol. 52 of the Harvard 
mals. For these researches he was awarded in 1928 
Gold Medal of the Royal Astronomical Society. 
tampeon’s first research (1894) was on the ‘‘Rota- 
1 and Mechanical State of the 8un”. At an early 
go he became convinced that a satisfactory theory 
the distribution of temperature in the interior of 
sun was essential to his purpose. He discarded 
principles of convective equilibrium and at- 
ipted a discussion of temperature conditions by 
ans of simple hypotheses governing radiation and 
orption—twenty years before the foundations of 
«nic physics were laid. In this work Sampson was 
rue pioneer. In 1900, he edited J. O. Adams’s 
xotures on the Lunar Theory” and, later, the Adams 
muscripts relating to the discovery of Neptune. 
dampeon’s most valuable contribution to astronomy 
ing his directorship of the Royal Observatory in 
dnburgh was his work on measuring the effective 
tperaturea of the stars. During this period, too, 
was greatly interested in the performance of cloaks 
1 he contributed many papers on this subject to 
‘Royal Soaiety of Edinburgh. 
jampeon was elected to the Royal Society in 1908. 
ym 1915 until 1917 he waspresident of the Royal 
ronomical Society and for many years he acted 
secretary of the Royal Society of Edinburgh. He 
d the honorary degrees of 80.D. and LL.D. of 
wham and Glasgow respectively, and in 1921 he 
3 elected a corresponding member of the Bureau 
Longitudes (Paris). Hoe is survived by his wife, 
` gon and four daughters. W. M. SMART. 


Prof, R. V. Wheeler 


RICHARD VERNON WHHELER, 
ety in Mines Research Stations, professor of fuel 
hnology in the University of Sheffield and editor 
Fuel in Soiencs and Praoctios, died at his home m 
sfield on October 28 at the age of fifty-six years. 
graduated in the University of Manchester in 
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1903, where as an undergraduate he had alreedy 
joined the band of research workers who laid the 
foundations of our present knowledge of flame and 
combustion, the famous Manchester school which 
will always be associated with the names of H. B. 
Dixon, W. A. Bone and R. V. Wheeler. 

Wheeler became one of the leading authorities on 
safety m mines both in Great Britain and abroad, 
being awarded the Gold Medal of the Institution of 
Mining Hngineers in 1987, and also one of the leading 
fuel technologists, receiving the Melchett Medal of the 
Institute of Fuel in 1938, but he always remained at 
heart a research worker. Having little use for the ad 
hoc and empirical type of research, he was fortunate in 
having the ability to convince those responsible for the 
organization and financing .of the researches over 
which he had control of the importance and value of 
long-range and fundamental research. This ability was 
largely due to the clarity with which he explained 
complex problems to the non-scientiflo or non- 
technical man. As a result he was enabled to build up 
teams of research workers who have carried out 
extensive investigations in each of the flelds of work 
in’ which he was interested. 

In dealing with some of the moet important 
problems involved in the winning and utilisation of 
coal, namely, dust explosions, spontaneous combus- 
tion, carbonization and industrial burning, Prof. 
Wheeler regarded a knowledge of the constitution of 
coal as being of prime impdrtance. This was empha- 
sized in the “Monograph on the Constitution of Coal” 
written by him and Dr. M. O. Stopes and published 
by the Department of Scientific and Industrial 
Research in 1918. In this publication, which greatly 
stimulated research in this field, they summarized 
critically the work already done, and surveyed the 
ground to be covered by future workers. Wheeler 
took a prominent part in the development of this work 
with the assistance of many collaborators, and the 
main results are to be found in a series of twenty-five 
pepers in the Journal of the Chomical Sootety under 
the general heading of “Studies in the Composition 
of Coal”. The application of these researches to the 
more technical problems was well brought out in a 
series of papers published in the technical press. In 
his work on the prevention of gaseous explosions he 
emphasized similarly the importance of a funda. 
mental knowledge of the mode of ignition and oom- 


Journal of the Chemical Sooisty dealing with the 
ignition of gases and with the uniform movement 
during the propagation of flame. The justification 
of his long-sighted policy is again shown by the 
important series of papers in the technical prees 
showing how this knowledge could be applied. 
Lespite the wide range of the subjects of theéwe 
researches, Prof. Wheeler always took keen interest 
in every piece of research under his direction, large 
or small, and was a continual source of suggestions 
and advice. He was an extremely hard worker, his 
enthusiasm for his work was infectious and he earned 


the esteem and respect of all those fortunate enough ° 


to work under him. 
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No account of Prof. Wheeler would be complete 
without reference to the respect and affection felt 
for him by the mining community, men as well as 
masters, to whom his name was a household word. 
His staff at the Buxton Research Station of the 
Safety in Mines Research Board treasure the tributes 
paid to him by colliers visiting the Sunday ‘demon- 
strations’, referring to him, for example, as ‘‘the 
greatest friend of the miner amoe Sir Humphry Davy”. 

W. PAYMAN. 


Vice-Admiral Sir Percy Douglas, K.C.B., 
C.M.G. 


Viox-ApMinat Sw Parcoy Dovanas, who died on 
November 4 at the age of sixty-three years, joined 
the surveying branch of the Royal Navy in 1898 
and at once showed marked aptitude for this type 
of work. He possessed an alert brain and was more 
than a little interested in ‘gadgeta’; anything which 
could relieve the labours of the surveyor in the fleld 
was of particular interest to him, and being of an 
inventive turn of mind, he did a great deal to lighten 
their work and expedite production. 

Whilst in command of H.M.8. Waterwiich on the 
China Station and in collaboration with the late 
Commander J. Sharpey-Schafer, Douglas introduced 
the Douglas-Schafer sounding geer, which was a 
great advance on former methods of sounding in 
comparatively shallow water ; later he was responsible 
for the Douglas protractor and, jomtly with Prof. R. 
Appleyard, perfected the arcless sextant. During the 
War of 1914-18, Sir Percy was appointed to serve as 
hydrographic surveyor on the staff of the Vice- 
Admiral, Aegean, and at a later stage in the same 
capacity with the Flag Officer at Tover; between 
these two appointments he was the firet director of 
the Naval Meteorological Service. 

His knowledge of hydrography and geodesy was of 
the greatest assistance m the Dardanelles campaign, 
and also in the attacks on the Belgian coast, where 
indirect fire and bombardment was of such importance 
and where sound-ranging was developed to meet the 
pres fon wher nousete Pare on Sey eee 
positions. 

After the War, Admiral Douglas Sotrebeed kinsi 
in the development of echo sounding apparatus, and 
it was largely due to his initiative that the Admiralty 
echo sounding gear was perfected and brought into 
use. In addition to his official duties as hydrographer 
of the Navy, Sir Percy waa, during his term of office, 
an ev oficio member of the National Committee for 
Geodesy and Geophysics of the Royal Society, and 
served on the Council of the Royal Geographical 

e Bir Percy became a member of the “Discovery”’ 
Committees in 1925 and his wide experience and know- 
ledge were of immense benefit to this body. Shortly 
after his retirement he was appointed by the Board 
of Trade to be acting conservator of the Mersey and 
somewhat later became chairman of the Dover 


e Harbour Board. 
Sir Percy was a fellow of the Royal Astronomical | 


NATURE 


Dec. 2, 1989, vor 1 


Society and of the Royal Geographical Society 
a Younger Brother of Trinity House. At the tir 
hia death he was serving as Commodore Sup 
tendent of the Dockyard at Dover. 


J. A. Epam 


ey 


Dr. T. L. Prankerd 


Ir is with deep regret that we reeord the t 
death in a street accident, on November 11, o 
T. L. Prankerd, for many years lecturer in bote 
the University of Reading. 

Theodora L. Prankerd was born in 1878 at I 
gate, the daughter of Dr. O. R. Prankerd. She 
educated at Brighton High School and the F 
Holloway College whence she graduated in scien: 
the University of London. Later she was appo 
to the staff of Bedford College (University of Lon. 
and then proceeded to carry out her early bota 
researches at the University of Chicago. In 
she was appointed lecturer m botany in Unive 
College, Reading, where she remained until 
College received its Royal Charter in 1926, and 
she continued as lecturer in the University up ts 
time of her death. She was admitted fellow of 
Linnean Society m 1919. 

Dr. Prankerd’s botanical researches were chi 
terized by unlimited patience and exactitude. 
earlier work was morphological. In her first pape 
the water violet, Hottonia, interest centres in 
anatomy and possible phylogeny ; and this œ% 
out more strongly in her next paper on a coal 
geed of which she gave a very careful descrip: 
Although her interest remained largely morpholog 
her other published papers are concerned with 
perception of the stimulus of gravity by organs, 
reveal a great number of patient experiments. 
ardently supported the theory of statolith perceps 
and although many consider that this conflicts 
the hormone theory, she herself was trying to com 
the two into a comprehensive theory of percep 
and transmission. 

But it will not be as a research worker so muc 
a teacher and friend that Dr. Prankerd will 
remembered. Hosta of students have passed thrc 
her hands. Nothing was too much trouble for 
and many @ student will recall with gratitude 
kindly help which she always offered; and 
was not confined solely to study. She took a pers» 
interest in her students. 

Dr. Prankerd had a keen sense of justice 
would stop at nothing in her efforts to make jue 
prevail whether for an ideal or an mdividual. 
that reason she was sometimes judged harshly 
others though never by anyone who was prepare 
probe beneath that veneer of seeming forcefuln. 
for then they found a kindly and sympathetic won 
He or she who finally gamed her friendship s 
realized how intensely loyal she was. She we 
woman, too, of great breadth of vision and ł 
ideals. Thus, her life was not devoted solely to 
planta. She was a great advocate of peace, and 
efforta for the League of Nations Union were tirel 
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ə was also an artist of no mean calibre. She had 
ny delightful water-colour sketches to her credit. 
r literary tastes were often reflected in her lectures, 
ich, though not always easy to follow, were 
lelight to hear. 

ters was such a personality that she will be 
aembered affectionately by many of her former 
denta when some of their more brilliantly scientific 
1 successful teachers -have been forgotten. It is 
irony of fate that a woman who argued and 
wked for peace so unflmchmgly should have met 
‘ death on Armistice Day. 

Jr. Prankerd leaves her mother to whom she was 
roted and to whom our deepest sympathies are 
ended. 
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Wa regret to annoynos the following deaths : 


Prof. F. Angell, emeritus professor of psychology 
in Stanford University, on November 2, aged eighty- 
two years. — 

Prof. Charles Barrois, formerly professor of geology 
in the University of Lille, on November 8. 

Mr. O. J. Bond, C.M.G., a former member of the 
Industrial Health Research and of the Meédical 
Research Board, on November 28, aged eighty-three 
years. 

Mr. Wilfred Trotter, F.R.S., E eatdoon 43 
HLM. the King, and consulting surgeon at University 
Oollege Hospital, on November 25, aged sixty-seven 
years. 


NEWS AND VIEWS 


hecanthropus and Peking Man: Comparative Studies 
3Y a happy and fruitful conjunction in comperative 
dy of old, and new material, Dr. G. H. R. Koenigs- 
id, of Bandoeng, Java, and Prof. Franz Weiden- 
th of the Peking Cenozoic Research Laboratory, 
able to record m another column of this issue of 
TUBA (see p. 926) some remarkable observations 
wing on the relationship between those early fossil 
minids, or precursors of man, Pithecanthropus of 
ra and Peking man. In the further light now 
own upon the problem of the descent of man by 
ant discoveries of both Sinanthropus and Pithecan- 
opus—of the former, some still undescribed, of the 
er, some of the more important made only m the 
rent year in response to mtenaifled search—the 
‘hors demonstrate by detailed comparison not only 
essentially human affinities of Pitheoanthropus, 
ich Dubois, ita first discoverer, has come to ques- 
1, but also the very olose affinity of Pithecan- 
opus to Sinanthropus, of whose right to stand in 
line of human descent no doubt has ever been 
sed. Further, among the latest Pithecanthropus 
terial to be discovered is an upper Jaw, which in 


opus is notable as it has been adduced as an 
ament in discussion of the Piltdown jaw. By far 
most interesting and significant result to emerge 
however, not so much the affinities of the two 
aps of fossil remains as their differences, in which 
only now one now the other exhibits an approach 
modern man, but these differences also indicate 
t the variability, which is so marked a feature in 
individual specimens of Sinanthropus, is almost 
ally striking when the two groups are compared 
b as a whole. In other words, there is evidence 
a at this comparatively early stage of human 
lation of a variation which may be termed racial. 
the authors’ pregnant allusions to the position of 


Homo soloensis, no more need be said here than to 
express a confident hope of farther light from an 
equally fruitful collaboration. 


Anthropometry and the War 

In a written reply m the House of Commons under 
date September 28, to a question in reference to 
offers from ex-officer anthropologists to conduct an 
anthropometric survey of H.M. Foroes, Sir Victor 
Warrender, financial secretary, War Office, stated that 
he was advised that “though such a survey might 
be of scientiflo interest, it is Impossible in present 
circumstances to carry ib out, owing to the time 
which would be required for the purpose”. Oaptain 
A. G. Pape, by whom the attention of Natur has 
been directed to the passage in Hansard reporting 
question and author (September 28, 1939, p. 1516), 
writes strongly urging the need and advantages of 
such a survey, which, he informs us, he himself had 
suggested to the authorities with the offer of his 
services. Readers of Natur: will scarcely need to 
be reminded of the deplorable gap in evidence 
relating to the constitution of the British population, 
owing to the lack of systematic records of physical 
characters and other anthropometric data. The 
survey contemplated by Oaptain Pape, however, is 
apparently of a far more extensive character, and 
would include observations demanding the services 
of medical and peychological specialista, and an 


of the population may be—the need will be mudh 
more insistent when post-war measures of. social 
amelioration have to be considered—it is probably 
quite inevitable that in so far as regards H.M. Forces, 
the time factor is all-decisive. While opportunity 
might possibly be found to examine troops serving 
in the fleld or in training, these subjects would not 
be representative of an average sample of the popula- 
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tion; and the measurement and recording of the 
minimum observations of any value of men as they 
are brought up for enrolment m the Forces, who 
would more nearly approach the standard of the 
general population, would overburden the medical 
officer, who already protests against the inadequate 
time allowed for individual exammation owing to 
pressure of numbers. 


‘The Settlement of Europe 

Tura admirdble broadsheet “European Order and 
World Order” iasued by Political and Economic 
Planning (P E FP), a summary of which appears on 
p. 948 of this issue, should go far to olarify the con- 
fusion which has resulted from the use in current 
discunelone “Of Bach terms AA: war ama anc pose 
aims’. The terms on which the belligerent powers 
will make peace can scarcely be usefully discussed 
until the outcome of the war is known. On the 
other hand, neutrals as well as belligerents will have 
to consider far-reaching measures for reconstruction 
and for establishing a new international order. This 
post-war question of reconstruction requires imme- 
diate discusion and study if a settlement which is 
both tscahnioally possible and politically acceptable 
is to be found. No mternational conference can be 
expected to da more than put into final form and 
ratify measures which have already been worked out 
by_experts and approved by the political advisers of 
all the countries concerned. Moreover, it is neither 
necessary nor desirable that the reconstruction problem 
should be tackled simultaneously with that of estab- 
lishing peace. Indeed the former is visualized usually 
as 4 long-term problem for which appropriate 
machinery must be kept in being over a term of 
years rather than weeks. The fact that PEP has 
thought it worth while to issue a broadsheet upon 
these problems indicates that they are already 
receiving serious, if unofficial, attention. - It js at 
least encouraging that.so many new mmds are being 
brought to bear upon tbem and so many new ideas 
constructive approach outlined by Political and 
Economic Planning claims the closest attention by 
scientific workers, and may well help them to see m 
what direction their own oontribution can mast 
effectively be made. 


Aodan ot Scientific Worker 

Tas annual council meeting of the Association of 
Scientific Workers was held in London on November 
25. In the report submitted by the Executive Com- 
mittee, the activities of the Association during the 
past year were reviewed. These included general 
‘activities before the War, such as the Legal Oom- 
mittee and the Scientific Fihms Committee, and 
special activities aince war broke out, which included 
the collection of information on the effect of the War 
on science and soientific workers. The Executive 
Committee had drawn up s tentative schame for the 
setting up of & State T epartment for the Co-ordination 
of Saience and had submitted this scheme to a 
number of scientific bodies for their comment; these 
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bodies had in general replied that they oould 
work in this way to improve the status of scier 
A net crease in membership of 25 per cant dur 
the last year was.aleo reported. The president of 
Association, Prof. F. G. Donnan, in his address 
the meeting, stressed the necessity of building 
activities that would have an economic appeal 
potential members of the Association, and sugges 
the possibility of establishing an unemploym 
benefit fund. The Association, in trying to reprea 
men of science of all subjecta in one body, ha 

Feet ak Ieee ae ee or 
many sectional organizations for men of science 
must offer strong inducements to gain members. 


Toa general feeling of the membership that 
Association should do a great deal more in the dl 
to-day economic interests of the scientific work 
particularly those in mdustry, was expressed in 
unanimous adoption of & resolution: ‘That stepe 
taken to ensure that the primary purpose of 
Association is to effect the organisation of scienti 
since any satisfactory co-ordination of science depe 
upon an adequate organisation of scientista’’. * 
deep concern félt by members of the Association 
the rapidly increasing disorganization in scient 
work throughout Great Britain was expressed in 
discussion of two further resolutions, and whik 
was carried by a majority vote that the Associas 
should not prees for a Ministry of Saience in 
present circumstances, the Executive Oommit 
was instructed to preas for the establishment c 
national council consisting of representative scient 
and technical personnal, which would have the ob 
of achieving adequate organisation and full use of 
scientific resources of the oountry. The follow 
officers were elected for the year 1989-40: Presid 
Prof. F. QG. Donnan; New Vice-Presidenis, P 
P. M. B. Blackett, Prof. D. Keilin; Hon. Gen 
Seoretary, Dr. W. A. Wooster; Hon. Treasurer, 
L. Klatzow. 


New International Hormone Standards 


Ir was stated in Natuns of May 18, 1939, that 
Third International Conference on the Standard 
tion of Hormones, held at Geneva in 1939, 
decided that international standards should 
established for certam hormones of the anterior F 
of the pituitary gland and analogous substances fo 
in urine and serum, and that international u 
should be defined in terms of a weight of each a 
standard. It was further decided that the final y 
paration of these standards, their dispensing i 
form suitable for the use of the laboratory wor! 
their storage, preservation and subsequent distri 
tion should be undertaken by the National Instit 
for Medical Research, Hampstead, London. | 
first of these new standards, as announced earlie 
the year, namely, that for the gonadotrophio s 
sanoo of human urme of pregnancy—chorit 
gonadotrophin—was established in May of this y 
The preparation of two additional internatic 
standards has been completed, namely, for 
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jadotrophic substance of pregnant mares’ serum 
d for the lactogenic (crop-gland stimulating) sub- 
noe of the anterior lobe of the pituitary gland. 
e former standard has been prepared from sub- 
ntial amounts of material generously provided by 
© manufacturing firms in four different countries, 
d the latter from material suppled‘by seven manu- 
turing firms and two research institutes in five 
intries. In the case of each standard the individual 
nples were examined by members of the Conference 
d a suitable mixture was then made to serve as 
3 respective international standard, and finally 
spensed, in the form of tabletes which have been 
<ked in sealed tubes. In the case of each standard, 
oh tablet contains approximately 100 international 
ita. i 


THe international standard for the gonadotrophic 
Ibstanoce of pregnant mares’ serum. is dispensed in 
e form of 25-mgm. tablets, each sealed tube con- 
ning ten of the tablets, end the international unit 
a been defined as the specific gonadotrophic 
tivity contained in 0-25 mgm. of the standard 
eparation. The international standard for prolactin 
dispensed in the form of 10-mgm. tablets, each 
ied tube containing ten of the tablets, and the 
ternational unit has been defined as the specific 
tivity contained m 0-1 mgm. of the standard 
eparation. As in the case of the international 
andards for other hormones, drags and vitamins, 
e above international standards are held, on behalf 
the Health Organisation of the League of Nations, 

the National Institute for Medioal Research, 
ampetead, London, N.W.38, and are distributed 
arefrom to national control centres established in 
mer countries for local distribution to laboratories, 
stitutes and research workers, and to workers m 
ber countries in which the establishment of national 
trol centres bas not yet been completed. With 
yard to the supply of these new standards to those 
yoiring them in the United Kingdom, applications 
ould be made to the Department of Bhuological 


andards, National Institute for Medical Research, ~ 


ampeteead, London, N.W.3. 


andardizing Genetical Symbolism 
At the International Congress of Genetics held at 
1808, N.Y., in- 1932, it was resolved that the 
actioal societies of all countries be asked to co- 
erate in preparing recommendations regarding the 
oblem of standardizing genetical symbolism, in 
ler to discuss them at the next International 
netical Congres. Prof. Tine Tammes (Groningen), 
40 was appointed to take charge of this work, pro- - 
ced a preliminary report in conjunction with Dr. 
de Haan and then turned over the task to the 
ternational Union of Biological Sciences. This 
dy, together with the International Institute for 
tellectual Co-operation at Paris, oonvoked a meet- 
q of delegates from various countries,, which was 
'd in the rooms of the Linnean Society of London 
August 14-15, 1989, with Prof. M. J. Sirke 
coningen) as chairman. The delegates, were Dr. 
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A. Eetablier and Miss N. Nioolsky (from the LI.I.C. 
in Paris), Prof. O. Winge (Denmark), Dr. B. Ephrussai 
(France), Prof. H. Nachtaheim (Germany), Prof. 
R. R. Gates, Prof. J. B. 8. Haldane and Mr. A. E. 
Watkina (Great Britain), Prof. K. v. Kérdey (Hun- 
gary), Dr. K. Ramish and Dr. 8. N. Venkatraman 
(India), Prof. M. J. Sirks and Dr. 8. J. Wellensiek 
(Holland), Prof. O. L. Mohr (Norway), Prof. M. 
Skalinska (Poland), Dr. O. Tedin (Sweden), Prof. 
F. Baltzer, Prof. A. Ernst and Prof. E. Hadorn 
(Switzerland), and Prof. E. W. Lindstrom (U.8.4A.). 
The delegates from Belgium, Finland, Italy and 
Japan were unable to attend. A preliminary series 
of rules for the symbolizing of genes and chromosome 
aberrations was drawn up at this meeting. 


Science and Ethics 


In the Sotentific Monthly of October, Prof. E. G. 
Conklin discusses the question: ‘‘Does science afford 
& bams for ethics? The highest level of human 
development, he urges, is attained when purpose and 
freedom, jomed to social emotions, training and 
habits, shape behaviour not only for personal but 
also for social satisfactions. Society, no leas than the 
individual, is seeking satisfactions, and when all 
these things combine, we have what we call ethics, 
or the science of right conduct. Science, he considers, 
affords a sound basis for ethics in spite of the fact 
that it 1s regarded as natural rather than super- 
natural in origin and development. With increasing 
knowledge of Nature and man, many codes have 
been shown to be unreasonable and unethical, and 
scienoe has helped to replace them by more rational 
and humane ones. Science is knowledge of Nature 
and of man, and ethics being dependent on such 
knowledge it is impossible to divorce ethics from 
science. Science did not create Nature or man or 
ethics, and cannot be held responsible for their 
imperfections. It is as abeurd to attribute human 
greed, ion, hate and war to science as it would 
be to hold it responsible for hurricanes, earthquakes 
or pestilances. Because acience regards ethics aa a 
natural phenomena, it can hope to determine the 
causes of unethical behaviour and attempt to improve 
ethics by controlling these causes. 


. Pror. CoNxLINS thus believes that progreas in the 
control of social disorders should be possible in the 
sameo way as in the contro! of bodily diseases. Science 
has helped to make war so terrible that sane people 
everywhere fear and shun it. More indirectly, science 
can investigate the causes of war and show how 
they ‘can be removed, for war and social disorders 
in general can be cured only as bodily diseases are, 
by controlling their causes. The main hope for 
human peace and progress lies in the cultivation of 
habita that make for peace and progress, especially 
in the leaders of the nations. There can be no final 
solution of the problems which threaten the very 
existence of civilization except through the cultiva- 
tion of a wider and more generous form of ethics, 
Hope for the future rests in the oo-operation ofe 
science, education and religion. = 


936 


Fur-trade in Northern Manchuria 

Ta predominance in the news of political activities 
in Manchoukuo tends to obscure the faot that it 
supports an active Institute of Scientific Research, 
the latest publication of which describes one of the 
staple industries of Manchuria, the fur trade (Rep. 
Inst. Sov. Res., Manchoukuo, 3, 227; July 1939). In 
& limgthy paper W. N. Rohernukowdesoribes sory 
fully, from his own journeys in Manchuria and from 
the contributions of other writers, various aspecta of 
the extensive fur-trade. The majority of the fur- 
bearing animals are captured by means of snares, 
traps, pita, as well as by firearms and poison, but 
sometimes hunting dogs and birds of prey are 
employed, and one of the illustrations actually shows 
a hunter in the Barga using bow and arrow. The 
furs are collected locally, and ultimately most find 
their way to the fur-market at Harbin. Here m the 
seasan 1987—38, 1,217,168 furs were sold, an increase 
of more than a quarter million over the sales of the 
previous year. The greater number representa five 
relatively common species: Tolai hare (Lepus tolas) 
500,000; rat (Rattus norvagious caraco) 200,000 ; 
Sansing squirrel (Scturus vulgaris manichurious) and 
vellow ermine (Mustela alpina raddei) 100,000 each ; 
and kolinsaky (Mustela sibirica of various subspecies) 
130,000. The rare skins represented by ten or fewer 
individuals at the fur-market were wolverine (Gulo 
gulo) and bear (Ursus mantchurious) 10 each ; leopard 
5 and Manchurian tiger (Tigrie tigris coreensis) 4. 
The author regards the preservation of woodland as 
the surest way of preserving the fur-bearing animals, 
and he points out that the Chinese destroy not only 
woodland but even brush-wood wherever they settle. 
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Recent Archzological Finds in Staffordshire 

A NUMBHAR of discoveries of interest are recorded 
in the report of the archmological section of the North 
Staffordshire Field Olub for the period 1938-39 (Trans. 
and Amn. Rep. N. Staffs. Field Olub, 78, 1939). Among 


Bemrose, chairman of the section, on a hill slope 
overlooking the stream at Oakley. Further exami- 
nation, in the course of which several well-patinated 
flinta were found on the surface, confirmed the view 
that it was of the central monolith type, the site of 
the monolith beng clearly discernible. The prox- 
imity of the Devil's Ring and Finger is consdered 
significant, while it is pointed out that it is probable 
that Oakley Park drive is the site of a Romano- 
British road linking Chesterton (Mediolanum) with 
Rutunium and Uriconium. Further evidence of a 
Romano-British road comes from Madeley Old Manor 
Park, where a half-mile stretch of a ‘way’ has been 


jdentified. It forms part of a way, on which on 4 . 


length known as Longford, between Wellington and 


Newport, an air photograph has shown a Roman, 


‘castra’ near Wall, superimposed on a British hill- 
fort and other earthworks, hitherto unknown. A 
Romano-British residence site at Park Springs, of 
e which the excavation was begun by W. L. Hind in 
1927, now shows that the corridor and rooms were 
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paved with hard fired tiles, m 5 inc 
square by 1l inch thick. They had been surfaced 
red slip before firing. The walls were plastered : 
decorated mn fast colour-wash, which -is still br» 
after sixteen centuries in damp, loamy soil. ® 
room was decorated in various shades of green . 
yellow. Evidence points to more than one perio 
occupation. 


Hot Spraying of Shellac 


Tue high viscosity of whole shellac when liquef 
and the difficulty of maintaining it fluid for ı 
considerable length of time, were responsible for 
failure of the original experiments to melt and spra 
under steam pressure. We have received from the L 
don Shellac Research Bureau, India House, Aldwy 
London, W.C.2, a pamphlet describing the work d 
by K. E. Lalkaka in the laboratory of chem 
engineering of University College, London, on bel 
of the Indian Lac Cess Committee and under 
supervision of Prof. H. E. Watson. The later exp. 
ments described were directed towards using puly 
ized shellac and causing the powder to fuse by pase 
through a flame, the fused particles being projec 
upon a surface to form a well-bonded coat, 3 
various means tried for securing a steedy supply 
the pulverized material to the flame are degorib 
and also the development of a simple appara 
for carrying out the process effectively. A str 
has been made of the operating conditions. 


MATERIALS used in protective and decorative oo- 
ings are generally used in solution or emulsion for 
applied by brush, spray or ped. It is found tha 
small amount of the solvent is invariably retained 
the film even after prolonged drying. This reaid 
solvent ia responsible for the poor water resiste 
and the comparatively short life of the protect 
coat. In particular, shellac varnish gives films wh. 
‘blush’ when immersed in water, but a flake of shel 
remains clear and unaffected even after seve 
months of immersion. The technique of a mr 
method is described and the following surfaces hi 
been satisfactorily treated by the process: wo 
paper; tin, aluminium and copper sheet; conor 
glass, asbestos board, plaster castings and por 
stoneware. The resulta are published for the inforp 
tion of all interested in this novel fleld of applicat 
of shellac. 


Electricity on Board Ship 

Tas Institution of Electrical has j 
published the third edition (September 1932) of 
“Regulations for the Electrical Equipment of Shiy 
(3s. 3d., cloth; and 2s. 2d., paper. E. F. and 
Spon, or the Institution of Electrical Enginee 
and precautions for ensuring safety from fire è 
shock, in connexion with the generation, storage è 
distribution of electrical energy for all purposes 
pea-going ships of all descriptions with the except 
of warships. The book will be essential to ma» 
facturers, navigators, and marine architects, and \ 
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» useful to all who travel by sea. It begins by giving 
finitions indicating the sense in which the various 
chnical expressions given are used throughout, 
a ‘earth’, for example, is a connexion to the general 
ass of the hull of a steel ship, and detailed definitions 
a given of words like watertight, weatherproof, eto., 
that the exact meaning of these words when they 
spear in marine contracts can be found. 


For direct current, the standard voltages are 110 
ad 220, but for small vessels, like tugs, trawlers, 
aall yachts, fishing and similar small vessels, the 
andard voltages are 12, 24 and 110. The regula- 
ms are fairly stringent; for example, every see- 
ing ship in which electric power is used for essential 
wvices shall, except where other means are available 
« maintaining these services, be provided with two 
more generating seta of such combined output that 
the event of one set bemg disabled the remaining 
nerating plant shall be capable of supplying the 
zential services. Where electric discharge lampe 
luminous discharge tubes are used, lighting by one 
more incandescent filament lamps shall be pro- 
ied as necessary to ensure safety in the event of the 
tinction of the discharge lamps. It must also be 
ranged that electric discharge lamps should operate 
tisfactorily with the ship inclined to tlie normal at 
y angle up to 15° transversely and 10° longitu- 
nally, and with rolling up to 224° with the vertical. 
also learn that lightning conductors need not be 
ted to steel ships having steel masts. Appendix 8 
very important, as the suppreasion of electrical 
‘erference with radio apparatus is clearly discussed. 
list of devices and apparatus is given in regulation 
3, which it is recommended should never be 
8 than ten feet distant from any magnetio 
opess. f 


ining Electrical Engineers 

At the first meeting this season of the South Wales 
anch of the Association of Mining Electrical 
igineers, held at Cardiff last month, the new branch 
wident, Mr. D. J. Thomas, gave his inaugural 
dre. He referred to the position of the colliery 
ctrician, who is surrounded with regulations and 
trictions, with equipment under his care on which 
ny lives may depend, unless frequently inspected, 
1 yet he has littl authority and practically no 
tus. The equipment also with which he is provided 
3 often passed ita useful life, while much of the new 
iipment supplied is unsuitable for the class of work 
which it is put. The apparatus has to withstand 
agh usage, and Mr. Thomas believes that there is 
ufficient appreciation on the manufacturers’ part 
4 there are conditions other than purely electrical 
æ that have to be considered. The increasing 
ount of machine mining performed electrically 
a the wholesale electrification of surface and 
derground equipment make the modern oolliery 
olutely dependent upon electricity, and the mining 
trical engineer holds a position of very great 
sansibility. It is of vital importance that this 
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British Museum (Natural History): Acquisitions 

A arr has been made to the Department of 
Mineralogy of a large polished slab of thodonite 
and pyrolusite, both manganese minerals, from 
Penorebar, Callington, Cornwall, collected by the 
donor, Mr. Arthur Ruasell, president of the Mineralo- 
gical Society. A well-crystallized stilbite from 
Kalumpang, Ula Selangar, has been presented by the 
Director of the Geological Survey of the Federated 
Malay States. This is the first zeolite specimen from 


. that locality to be added to the British Museum 


collections. Three interesting specimens of Terra 
Sigillata have been presented by Mr. E. P. Bottley. 
Similar tablets of clay, formerly included in every 
pharmacopmia as an antidote for snake bites and 
poisons, were shaped and stamped from medicinal 
earth found in various localities, notably the Island 
of Lemnos, Greece, and Prussian Silesia. These three 
tablets are probably eighteenth century specimens 
and bear easily legible Insignia and characters. They 
form & welcome addition~to a very fine set belonging 
to the Sloane oollection. Terra Sigillata clays and 
related materials, such as China clay, have very high 
absorptive properties which render them of value in 
the treatment of dysentery and cholera. 


Negro Education in the United States 

Awmnroan Negroes have seldom played any notable 
part in education. A well-documented paper book, 
“Special Problems of Negro Education” (Washington, 
D.C.: G.P.O. 25 cents), shows that ooloured children. 
suffer from an inequality of chances compared with 
whites. The author, Prof. Wilkerson, has made 
several studies of the subject, and the resulta are 
gathered in this monograph. Negroes are required 
by law to attend separate schools in eighteen States, 
from Alabama to West Virginia. Four fifths of them 
are in the South and supply nearly one fourth of 
the population. Ia their education in separate schools 
adequate, and, if not, what oan be done to improve 
it? Theee are the questions the author answers. 
The figures tabulated are a little puzzling, but suggest 
on careful examination that during 1983-84 school 
attendance was considerably lees among Negroes than 
whites. The Negro schools were kept open on the 
whole for a shorter time, though States offer varying 
data. A racial difference of one school month becomes 
over & period of years a real handicap and leads to 
lower levels of scholastic achievement; pupils re- 
tarded in early grades are likely to drop out of school. 
Eminent authorities all agree that they are quite 
as good in learning ability as whites. Transportation 
for education is important for rural districts, and 
here, too, they are handicapped, while they have 
fewer and worse-paid teachers. These disparities 
have been defended, but no sanaible authority doubts 
that they should be eliminated. In Mississippi many 
of the coloured schools are housed in churches, old 
stores and shanties and lack decent comfort and 
educational materials. The story of higher education 
is similar, but it haa to be noted that the Southern 
States in view are unable to finance public education ® 


-at a satisfactory level. A much enlarged programme 


`. on December $d. 10h. with Mercury ; 
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of Federal aid is needed, and a recent deaision of the 
United States Supreme Court recognizes the right 
of Negroes to “proper provision” of graduate and 
professional study. So the States must provide 
separate facilities for them, or admit them to their 


Amendments to the Therapeutic Substances Act 


THe Joint Committee which administers the 
Therapeutic Substances Act, 1925, has issued some 
amending regulations (Statutory Rules and Orders, 
1989, No. 1805. H.M. Stationery Office. 2d. net). 
A new regulation requires that every holder of a 
hoence to manufacture therapeutic substances, who 
engages in the culture or manipulation of pathogenic 
spore-bearing micro-orgamanus, shall provide separate 
laboratories, utensils and apparatus required for the 
culture or manipulation of such micro-organisms. 
New regulations are also imposed respecting the 
labelling, testing and standardization of tetanus 
toxoid and gas gangrene antitoxin. 


Earthquake in Turkey 

For the second time recently Turkey bas been 
stricken by a disastrous earthquake. On September 
22, the epicentre was near Smyrna (Natuns, Sep- 
tember 30, p. 589). Now, on the morning of November 
23, an intense shock destroyed at least six villages in 
Anatolia. Eighteen people are known to have been 
killed, but complete news is not yet available since 
telegraphic and other communications were inter- 


rupted by the earthquake. 


The Night Sky in December 

Ow December 22 at 18h. the sun enters the sign 
Capricornus (the winter solstice). In the latitude of 
London, the night then lasts for 16} hours. The 
moon is new on December 10 and full on December 26. 
Lunar conjunctions with the planets occur as follows : 
18d. lh. with 
Venus; 18d. 10h. with Mara; 19d. 8h. with Jupiter ; 
and on 21d. 8h. with Saturn. The geocentric distance 
between moon and Mercury at conjunction on 
December 9 is only 0-2°. Mars, Jupiter and Saturn 
south at about 17¢h., 184b. and 20h. respectively in 
mid-December and are therefore well placed , for 
observation in the evening aky. Venus is also coming 
into visibility as an evening star and may be seen 
low in the south-west after sunset. Meroury is at 
greatest elongation (21° W.) on December 17, and 
it may then be seen low down in the south-cast 
before sunrise. In the late evenings of this month, 
there is a fine array of stars between the eastern 
horizon and the meridian. The variable star, Algol 
(B, Persei), souths at about 21gh. in ‘mid-December. 
Ita change of light is most easly noticeable about 
1} hours before and after the following epochs: 
December 4d. 4°8h.; 7d. 1-Th.; 8d. 22-5b.; 
12d. 19-3h.; 16d. 16-Ih. ; 27d. 8-4h. and 80d. 0-2h. 
To the east of Algol, spread over an area of about 
.2° m diameter, is a cluster of about five hundred 
* remote stellar systems. A member of another cluster 
in Gemini, for which a spectrogram was secured at 
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the Mt. Wilson Observatory, shows a redward sl 
of the spectral lines equivalent to a speed of recess 
from the solar system of more than 14,000 mulee 

second and mdicating a distance of 185 million li, 
years. The Geminid meteors, with their great 
frequency about December 10-12, have a radi. 
point a few degrees preceding Castor. At midnight 
December 31, the brightest star, Sirius (mag. —1 
is 44 min. before the southern meridian. 


Announcements 


In view of the delay likely to be caused by poe 
difficulties in the present circumstances, writers 
“Letters” submitted for publication in the cor 
spondence columns are advised that, in gener 
proofs of communications will not be sent to auth 
outside Great Britain. 


De. GEBHARD DOMAGE, who was recently awarc 
the Nobel Prize for Physiology and Medicine for 19 
has been elected an honorary member of the Pharr 
ceutical Agsociation of the Hindu University 
Benares. 


DE. JUAN JACOBO SPANGHNBERG has been nc 
inated president of the National Department 
Health of the Argentine Republic in sucoession 
Dr. Miguel Sussieri,, who has retired. 


Toa King has been pleased to grant Dr. Herb 
Chatley his authority to wear the insignia of 
Order of the Brilhant Jade oonferred upon him 
the President of the National Government of 
Republic of China, m recognition of valuable servi 
rendered by him as engineer-in-chief of the Whang» 
Conservancy Board. 


Pror. Dovaras MoCanpiisy, of the Departm 
of Leather Industries of the University of Leeds, | 
been appointed honorary director, and Mr. W. 
Atkin honorary research assistant, of the Proc 
International Research Laboratory. 


Toe Bradshaw Lecture of the Royal College 
Surgeons of England will be delivered at the Coll 
in Lincom’s Inn Fields by Sir James Walton, 
December 14 at 3.80 p.m. The subject of the lect 
will be ‘The Surgery of the Common Bile Duot” 


A LaaAGUN against syphilis and other venel 
diseases has been founded in Cuba under the susp» 
of the Cuban National Institute of Social Welfare 


Tos Oentral International Seismological Bur 
has removed from Strasbourg to 9, boulevard de 
Pyramide, Clermont-Ferrand, Franoe, from wh 
addreas it will continue to function as hitherto. 


AN Elgar scholarship in naval architecture of 
value of £130 per annum for three or four year 
now being offered. Entries close on January 15, 19 
Full particulars may be obtained from the Secret 
of the Institution of Naval Architects, 10 Up 
Belgrave Street, London, 8.W.1. 
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LETTERS TO THE EDITORS 


The Rditors do not hold themselves responsible for opinions 


by their correspondents. 


expressed 
They cannot undertakes to return, or to correspond with the writers of, reyected manusoripis 
intended for this or any other part of Navona. No notice ts taken of anonymous commumioations. 


In THE PRESENT CIECUMBTANCHS, 


PROOFS oF “LETTERS” WItLt NOT BB 


SUBMITTED TO 


. CORRESPONDENTS OUTSIDE QREAT BRITAIN. 
NOTEB ON POINTS IN SOME OF THIS WEEK’S LETTERS APPHAR ON P. 045. CORRESPONDENTS 


ARH INVITED TO ATTACH 


a epecineat von: the Rees yoRadintios 6a the 
Grain Weevil 


Tra use of X- and y-radiation as a means of 
ntrol of insects attacking stored has never 
en fully ane ia We have recently made 
wr Conds q on the action of y-rays on the 
alondra granaria, which, although of only 4 
nature, are of interest inasmuch as 
show paral fi the control of these by radiation 
possible, under laboratory conditions at least. 
Weevils were to the mixed 8- and y-rays 
ym 10 gm. of radium.. The radium was contamed 
50 monel metal tubes 18 mm. long x 8 mm. in 
ameter and having a wall thickness of 0-5 mm., 
wely packed side-by-side to form a cylindrical slab 
‘mm. in diameter and 18 mm. deep. 
One hundred adult weevils of mixed ages were put 
to a shallow celluloid box 40 mm. in diameter and 


mm. deep, vided with air holes in the lid and 
thin celluloid sheet 0-25 mm. thick on the under- 
de. 


The box was placed directly over the radiation 

urce 60 that the thin celluloid underside rested on 

tops of the radium tubes. On account of the low 

tration (0-5 mm. monel + 0-25 mm. celluloid) a 

siderable amount of f-radiation was tranamitied 
the weevils, in addition to y-radiation. 

A similar oalluloid box also contaming 100 weevils 

aa kept near by, shielded from radiation, to serve 
a control. 

At the beginning of the exposure the weevils were 

awling slowly around the bottom of the box in 

eir usual fashion. Under the action of the radiation 
ey began to move faster, and towards the end 

the exposure, which lasted one hour, they 
owed & very lively motion. This increased activity 

03 not due to local heating, for a thermometer 

20ed over the radium tubes showed no significant 

© of temperature 

After exposure, all the insecta were alive and had 

sumed their normal rate of movement. They were 

wnsferred to a jar of grain and incubated at a 

mstant temperature gf 27°C. The controls were 

sated similarly. 

At first, it seemed aa if the radiation had produced 
effect, for hving insects were observed from time 
time in the jar containing the exposed oulture. 

ter an interval of two months, however, both jars 

we carefully examined. It was found that the 
culture contained no living insects, whereas 

ə control culture was flourishing. Thus it appeared 

at exposure to radiation had sterilized the weevils 

d prevented them b 

Unfortunately it was not possible to get a measure 
the radiation dose, as the radium had to be put 

derground soon after the outbreak of war, as a 


SIMILAR SUMMARIES TO THEIR OCOMMUNICATIONS. 


precaution against air sttack: The y-ray dose at 
the centre af the celluloid box may, however, be 
roughly estimated at 35,000 réntgens per hour. To 
this must be added the contribution of the §-radia- 
tion; this cannot be reckoned with any degree of 

owing to the complexity and uncertainty 
of the ing corrections. Nevertheless, it seems 
likely that the total dose delivered in one hour by 
8- and y-rays together was of the order of 10° réntgens. 

To deliver a dose of this magnitude to a fast-moving 
stream of grain entering a silo bin would not seem 
& practical procedure at the moment, but the develop- 
ment of X-ray plante of large radiation output may 
some day make this feastble. It should be remem- 
bered also that sterilization of insects may be possible 
with smaller doses of radiation than were given in 
this particular experiment. 

However this may be, we feel that the princi 
involved is of sufficient interest to warrant a f 
investigation, which we hope to carry out when 
circumstances permit. 

We gratefully acknowledge the loan of 8 gm. of 
radium by the Union Minière du Haut Katanga. 

Í L. G. GRnmTrT. 
Radium Beam Therapy Research, ` 


London. 
G. V. B. Hamrorp. 
Biological Field Station, 
Imperial College of Science 
and Technology, 
Slough. 
Nov. 6. 


Local Growths in Animals Produced by Injection of 
Intercellular Wound Hormones 

Tua folowing preliminary experiments show that 
intercellular wound hormones', produced by living 
cells as a physiological response to injury’, induce 
local overgrowths when injected repeatedly into rate 
and mice. 

The wound hormones were prepared by mincing’ 
whole rat or mouse embryos, or adult rat spleens, 
washing the minced tissues and suspending them in 
isotonic salt solution, irradiating the cell suspensions 
with lethal ultra-violet, and obtaining the inter- 
cellular fluids (containing the wound hormones) free 
from cells by centrifugation and Berkefeld filtration. 
Control fluids were obtained from -tissues treated 
similarly except that irradiation was omitted. All, 
SpE lations were carried out aseptically and (prior 
to centrifugation) at body temperature. The details of 
the technique have been reported elsewheré*. 

The fluids were injected subcutansously over the, 
abdomen in 0-5 0.0. quantities. In the first two 
series of experiments (using white mice) injections 
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were made thrice weekly ; in the third series (using 
white rats) they were made twice weekly. Six to 
eight weeks after starting injections, all animals in 
the test groups `of all series developed hard, tumour- 
like mases near the site of injection, or, in some 
instances, on the tails or feet. These continued to 
persist, and usually to grow in size, until the animals 
were killed at the and of ten to twelve weeks. A 
typical tumour removed at autopsy weighed 1-15 gm. 
Histological examination of the overgrowths showed 
them to be composed largely of connective tissue 
and striated muscle. ' 
Control fluids led in some cases to the development 
of similar but much smaller and lees persistent growths. 
In this connexion, it must be remembered that some 
wound-hormone production would be e m the 
control preparations because of umavoidable mech- 


anical mjury to the tissues, since it has been demon-. 


strated that mechanical injury leads to the production 
of such factors‘, 

The work is being extended with more highly 
purified preparations, and will be described in detail 
when the current investigations are completed. 

Jonn R. Loorsovrow. 
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Intermittent Activity in Polychaete Worms 

Taa undulatory movements by means of which 
Nereis renews the water in ita burrow are well known. 
Lindroth!, in a recent study of respiration in N. virens, 
finds that the movements are intermittent in this 
species. ‘‘Ventilationsperiodan von etwa 5 Minuten 
LAnge werden von Ruheperioden von 20 bis 80 
Minuten sbgeldst’’. He quotes instances of other 
polychaetes, in which ventilation periods alternate 
with reat periods. 

Lindroth explains this intermittent activity as 
follows. When the worm is quiet, the contenta of 
the burrow can be regarded as a closed system. 
Owing to the metabolism of the worm, oxygen 
gradually disappears and other substances accumu- 
late. Finally, an unspecified chemical factor acts as 
@ stimulus and evokes the respiratory waves. The 
resulting renewal of the water in the burrow soon 
removes the stimulus, so the movements cease again. 

It would, however, be unwise to adopt this simple 
and attractive hypothesis unleas the actual chemical 
«stimulus can be imentally identified and demon- 
strated. Intermittent rhythmic activity is very 
commonly shown by isolated nerve-musole prepara- 
tions of polychaete worms and it often seems to be 
ého normal activity pattern. I found" that Arenicola 
marina shows rhythmic outbursta of gulping or feed- 
ing movements alternating with periods of quiescence, 
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and was able, by studying a series of dissected pr 
parations, to localize the pace-maker for this inte 
mittent activity in the walls of the csophagu 
Wu found? that longitudmal ventral stripe of tl 
body wall of the same species (including the nen 
cord) “often showed outbursts of rhythmic activi» 
alternating with more quiet periods’. I observe 
similar activity outbursts (although in this case on 
exceptionally) in dissected preparations of Glycer 
Misa I. C. Ledingham and I have just complet. 
a study of the action of low salinities on isolats 


. rhytbmio preparations from polychaete worms. Th 


involved taking kymograph records of t numbe 
of longitudinal ventral body wall stripe (includir 


J = A 
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the nerve cord) and of ‘isolated extroverta’ (that 

the proboscis and part of the wmsophagus, with t 
stomatogastric nervous system but without t 
circum-oral nerve ring or brain) from Nereis diver: 
color and Perinereis oulirtfera. We find that regular 
intermittent activity very commonly appea 
especially in ions from the latter speci: 
in which it seams to be the normal pattern. 

The accompanying records, taken by Miss Ledin 
ham and me, show two body wall strips (abo. 
and an extrovert (below) from Perinereis culirtfera 
all from different individuals. The preparations we 

ded in a large volione of sea water, well aerate 
at 16°--19° O., and the movements were recorded | 
light isotonic levers. The time signal marks minut+ 
The occurrence of periodic ‘activity outbursts’, 
both parts of the nervous system, is obvious. Sor 
times the body wall stripe give records like that 
the extrovert in the figure, that is, short, vigoro 
outbursts at long intervals. 

Exxoept in the case of the Arenicola marina ext» 
vert, where the intermittent rhythm is very stea 
and regular and its normality can scarcely be doubts 
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contractions of these isolated ions have 
to be interpreted in terms of movements of the 
ole animal. The t occurrence of inter-. 
greet ce taker a ll rs 
T, that the periodic ventilation of Nereis may 
alt. from the inberent nature of its nervous 
chaniam, and not from the alternating accumula- 
1 and removal (by the ventilation movements 
meelves) of metabolites. 
G. P. Wms. 


So Bidr. Uppeala, 17, 367 (1938). 
J. Eup. Biol, 14, 117 (1937). 

rE 8, eae 

sla, G. P., J, Eup. Pol., 14, 290 (1937). 


stribution of the Colour Phases of the Fulmar 
(Fulmarus glacialis) 







EROMNTAGES OF ‘DARK’ FULMALS IN THs NORTH ATLANTIO (SUMMAR 
BRHEDING AND OCMANIC DISTRIBUTION). 


+ ornithologists, who by reason of their numbera 
© made a good start with the distribution 
he ‘bridled’ form of the guillemot (Uria aalge)%3, 
ht now well extend their observations to the 
aar (Fulmarus g. glacialis). Unlike the guillemot, 
foimar does not exhibit a simple**dimorph-ratio 
e’, but shows a polymorphio one (first discussed 
Eagle Clarke‘), which seems, from the limited 
fence available, pe ee Or eee Comp lioeied 
are. The accompanying distribution map, oom 

d from twenty-six literature sources, gives a 
sral indication of the situation. 

very stage between almost white and dark ‘blue’ 
nage is found in the fulmar. The darkest 
Oe pees TEN wees o e a yst - 
tura drab (pi. xlvi) on the back, and on the 
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‘dark’ or ‘light’ according to which side they 
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breast between mouse-groy and dsep mouse-grey (pl. li), 
a plumage very similar to that of the dark form of 
the North Pacific subspecies, F. g. rodgersts (a race 
in which a similar polymorphism appears to exist). 
To prepare the map, birds have been held to be 
fall of 
the arbitrary mean. by Roberts’. I have 
attempted to interpret the literature in terms of this 


mean. 
The maximal preponderance of dark forms seems 
to extend from Iceland seas (excluding, apparently, 
the Ioeland stock) via east Greenland to weet 
Spitabergen. Towards Bear Island, there is a slight 
dnominution in the proportion, and the Jan Mayen 
birda appear to be predominantly of the lighter forms, 
as are those of the Faeroes, which were only colonized 
between 1816 and 1889. In Britain dark forms are 
extremely rare (only, it seams, about 2 per cent); 
with the exception of the large colony on St. Kilda 
(ctroa 20,000 pairs), the reat of the British population 
(circa 40,000 pairs) has established itself since 1878. 
The situation east of Spitabergen is obscure, but 
it is probable that the gradient falls somewhat 
pac Ree esto topleag agp The birds’ distribution 
extends eastwards as far as Lonely Island (Kinsam- 

keit). 


From the West Atlantio information is also scanty, 
but the numbersof the dark forms seem to reach sa 
peak of 40 -60 per cent in the south 
of Davia Strait and may fall off 
x] northwards towards Baffm Bay, 
and southwards towards the New- 
foundland Banks. 
Examination of skins, and obeer- 
vation in the fleld, indicate that the 
polymorphic forma, though exhibit- 


ing every gradation, can be arbit- 
in four main classes ; 


rarily 

DD (double dark). phir ooh 
uniform very dark or dark blue- 
grey, head and neck dark. 

D (dark). Underparte uniform 
medium or light blue-grey, head and 
neok dark. 

L (ight). Underparta white, near- 
white, or white flecked or ahaded 
with grey; on crown, nape and 
hind-neck colour continuous 
with that of mantle. 

LL (double light). Underparts 
white, or near-white, head and neck 
white. 

Roberte’s arbitrary mean les 
between D and L. 

I shall be very glad to receive any 
counts of the relative numbers of these farms, either 
at colonies or on sea-transecta. In the latter case it 


will be useful to give at least the noon itions of 
any voyaging ship from which a series of o tions 
is taken. James FIsHmr. 
Zoological Society of London, 
ts Park, e 
London, N.W.8. Oot. 81. 


Huxkey, J. B., Marumm, 148, 219 (1035). 

N., Natvuxe, 148, 051 (1938), 

N., Pree. Zool. Soc. Lond., Ser. A, 109, 31-41 (1030) 
W. L, Soot. Net., 241-25 (1914). 

G, G, 1, Task, D., and Roberta, B. B., Ibis, Ber. 18, 4 
£ = 
ieee Bo gor Standards and Color Nomenclature” (Waah- * 


* Roberts, B., Ibis, Ber. 13, 4, 290-64 (1034), 
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Rules of Zoological Nomenclature 


Suom oases of the abuse of the rules of zoological 
nomenclature as are indicated by Prof. W. Garstang 
in Naturm of September 9 indicate a failure in the 
functioning of the present rules which is an ever 
‘present danger and hindrance to the work for which 

ic researches exist. The existing rule that 

no names shall be changed if the result will be greater 
confusion than uniformity needs enforcement. At 
present, this can only be done by a long and cumbrons 
procedure which has resulted in tively few, 
a few hundred, nomina and those 
only of common genera, and very few 

species. It is also unfortunate that this remedy 
comes after the damage has been done. The position 
needs something much more rapid and thorough 
which, under the scheme, would mean the 
intment of whole-time searchers in each group, 

o would present lista of a thousand or so names 
annually to a committee of human patience. 
Such a scheme is utterly i le. 

Are there any alternatives? I suggest that the 


old rules, having served well in the old days, should ` 


now be altered radically. Consider how differant 
is our position now. We have a vast body of system- 
atic literature, upon much of which the most careful 
labour of the moet skilled obeervers has been freely 
and generously expended. This vast labour has not- 
been, for the most part, an end in itself ; 
value is to be the foundation of such subjecte as 
ecology and gengtios. It must therefore be regarded 
as an essential tool, to be altered and adjusted only 
when we are compelled by dire necessity. What 
would become of a factory in which the i 


might be adjusted without reference to the work of: 


the factory as a whole? This is exactly the danger 
the framers of the rules of nomenclature had in mind 
and tried to avoid, but which insistence on the letter 
of the law, and neglect of ita spirit, has made rampeat. 
I venture, therefore, to recall a suggestion I made 
‘more than thirty years ago, which was a 
_ the late Sir Arthur Shipley and published in Natura, 
namely, that a small committee of experts im each 
group should select the most useful books in each, 
the names in which should be unalterable for any 
literary or priority reasons. Conversation with my 
friends shows that I must enlarge a little; it seams 
to be taken that I mean the establishment of a kind 
of Holy Writ—an idea abhorrent to acience. The 
committee on group Z, say, decides that the most 
useful books in that group are A... H, dated, 
say, 1850 to 1920 (for obvious reasons no book of 
very recent date could be included). It is then 
found that the author of book Æ published excellent 
tions of a number of species, but took little 
trouble over synonymy, and some of his species are 
the same, or, in the opinion of subeequent authors, 
should be reckoned as varieties of species described 
by the authors of 4, B or O. The names used by 
the latter authors therefore have priority, and are 
-to be used ; research into literature, once important 
aad useful, but now only of historic value, of older 
date than that of the book A, will not be allowed to 
upset W's names. Criticism founded on new know- 
ledge, or even individual views of the relationship 
of species and genera, would be as free as they are 
now. In this way thousands of names, species aa 
well as generic, could be saved by one year’s work. 
Something might aleo be done by ignoring the 
so-called work of those who change names on trivial 
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grounds, as sinners against the workers for wh 
convenience they, in fact, exist. The first neces 
-is that a worker who is not a specialist in systema 
shall be able to get the description, variation 
distribution of the with which he is dea 
with the least pemble d a and the grea 
possible certainty. I repeat, this is the 
for which systematiste oe and those who we 
put difficulties and delays in the way should rece 
every poasible discouragement from „all scien 
workers. 

CYRIL CROBSLANI 
Universitets Zoologiske ee 

Kebenhavn. 


Birds of Britain 

In the review of the ““Handbook of British Bir 
vol. 8, in Natura of October 21, p. 691,. there 
some criticisms which require an answer. Some 
merely matters of personal experience. ‘8. G.’ 
never geen bracken used for nesting by the gol 
eagle, but othera have. Nests in trees have alw 
bean a small minority, e t in one restric 
district. As to the share of sexes in provic 
food for the young, H. B. Macpherson, who wate 
a nest for long periods in 1909, records in- his dé 
no fewer than twenty occasions on which the fen. 
brought food to the nest. A. Brook in his diary st 
that the hen brought a grouse and a young hare 
the nest on June 14. While I agree, and F 
stated in the “Handbook”, that the male takes 
chief part in this work, it is impossible to ig 
Macpherson’s evidence, and ‘S. G.’, to whom I n 
tioned eee fact, could give no explanation of 


mA E E Reale. G.'s’ own not 
wy peliave thet the cock [sic] must have come tr 
to the eyrie unperceived by me, for when I left 
hide there were two more grouse in the nest.” 
eee neers ee 
kept watch. . 0. R. JOURDAN 
Whitekirk, 
Southbourne, 
Bournemouth. 
Oct. 25. 


Duswg the past thirty-five yeara I.have vis 
more than a hundred golden eagles’ eyries in 
Highlands of Scotland, yet I have never seen brac 
used as a nesting material. This shows, I tt 
conclusively, that bracken must be very rarely u 

ieg in treea are not nm a “sm 
minority”. I used to know of at least seven pair 
golden eagles (some of them have now been dri 
away by the attentions of egg oolleotors) wl 
almost mvariably nested in trees. I should : 
indeed, that tree-nesting siden. eagles are in 
majority in the Central although i 
minority in the Western Highlands ; yet even in 
west I know of several eagles’ eyries In trees. 

During the years 1924-36, my wife and I wato 
for more than three hundred hours, throughout 
day and night, at both rock and tree eyries of gol 
eagles, yet we never saw the female golden ce 
carry in food. It was she who almost always fed 
young, but the food was always brought by the n» 
a ee ey 

eae e 
ee ea yee Neer ene 
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Synthesis of Coenzymes I and II 
URING the past year, two biological methods for 
determination of I and II in blood 
o been. rted's*. Kohn and Klein, using the 
hod. `d by Kohn, have reported redently 


eh defibrinated blood was incubated in tightly 
ypered flasks, or tubes, for 18—24 hours at 29°-85°”’ ; 
erently & fixture of red cella, white cells and serum 
« used. In the presence of added nicotinic acid 
de or nicotinic acid, the in vtiro synthesis of these 
azymes by defibrinated blood bad also’ been 
arved in this laboratory, but from our experi- 
its it seemed that the red cells stored and carried 
enzymes instead of performing the synthesis. 
, we took duplicate samples of venous 
od from five normal persons, two patienta with 
elogenous Jeuksmmia, and one patient with 
aphatic leukemia, and by repeated washing 
arated the red blood cells, the white blood cells 
i the serum. In each oase, | o.c. of venous blood, 
ats hematocrit equivalent of washed ocells, was 
bated 18 hours with an equal volume of saline 
ch contained 0:25 mgm. of nicotinic acid amide 
cubic centimetre. The oontrol tubes contained 
nicotinic acid amide and were incubated the same 
«th of tome with an equal volume of saline. 
Repeated testa show that: (1) the concentration 
I and I in normal human blood and 
cemic blood is doubled after incubation with 
tinio acid amide; (2) carefully washed erythro- 
es, however, from normal blood and leukemic 
od, resuspended in saline or serum, show no 
ase in the concentration of coenzymes I and H 
incubation under similar conditions; (3) the 


ion of white cells of the lymphoid 
. myeloid series after incubation with nicotinic 
l amide. 
‘he above are inconsistent with the state- 
it of Kohn and Klein that the normal erythrocytes 
omplish the synthesis of coensymes I and IT after 
ibation with nicotinic acid, and suggest the tenta- 
> hypothesis that nucleated cells are essential for 
synthesis of these complex enzymes. 

8. P. Vure. . 
` R. W. Vrae. 
T. D. Srs. 


Department of Internal Medicine, 


Oct. 13. 
E. L, “The Oonocentration af Coenxyme- betanoes in 
a T the Admintstraiaon o Acid to Normal 


ter, B. W., Vitter, B, P. and 8 T. D. 
Nieotinio Aad of Sin Rene } in Blood of 
Normal Persons”, J. Amer. Med. Assoo., 118, 


Eenredrine and Brain Metabolism 
HE unquestioned value of benzedrine (phenyl- 
“ropylamine) in the treatment of narcolepsy has 
le it of interest to discover ij what ways this 


g might influence metabolic evente in the nervous 
am, 
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It has been known for some time! that the presence 
of amines such as tyramine or isoamylamine brings 
about @ marked dimmution in the respiration of 
brain examined tn vitro. In spite of the fall, however, 
of the oxygen uptake of brain tissue respiring at 37° 
in & glucose phosphate medium, oxidation of the 
amine? may take place with the formation of ammonia 
and the ing aldehyde*. The enzyme re- 
sponsible for the oxidation of the amine has been 
termed amine oxidase, and it has been proved’ that 
certain amines which are but feebly or not attacked 
by the oxidase nevertheless combine with the 
enzyme and compete with amines which are vigorously 
oxidized. Among such amines‘ is benzedrme which, 
whilst suffering little or no oxidation by the amine 
oxidase of brain, greatly mhibits the oxidation of 
tyramine or isoamylamine in the central nervous 


system. 

It has now been found that the fall in brain respira- 
tion brought about by the presence of tyramine or 
isoamylamine can be partially or wholly relieved by 
the addition to the system of small quantities of 
benzedrine. This phenomenon is shown by the resulte 

iven in the following table. The effect of adding 

ine to brain tissue consuming oxygen in the 
presence of glucose and of tyramine is greatly to 
stimulate the oxygen uptake. 


GEN UPTAKE AT 37° OF GUINMA FIG BRADY TIMUR IN PREAEXCE 


Benzedrine sulphate (0 03%) ” 
Tyramine (0-03%) 


Tyramtne (0-03 


) + Benszodrine mal- 
phate (0-03% 





The facts show that the diminution of brain 
respiration brought about by the amine R.CH,NH, 
when present at low concentrations is not due, or 
wholly due, to the oe of the free amine but to 
the accumulation of the aldehyde R.OHO formed as 
& result of oxidation of the amine by the amine 
oxidase. Benszedrine owes ita stimulating effect on 
brain tissue respiration in the presence of R.CH,NH, 
to ita inhibitive action on the formation of R.CHO. 
Owing to the competition between benzedrine and 
R.OH,NH, for amine oxidase, the greater the quantity 


to neutralize the 
inhibition of brain respiration. 

The molecule R.CHO, for example, isovadaric 
aldehyde, has been found to be highly torio to 
respiratory processes in brain, and this toxicity is not 
influenced by the presence of benredrine. 

Benzedrine at low concentrations, for example, 
0-001 per cent, has little influence on the oxygen uptake 
of brain when. this ires in a glucose medium im the 
absence of an mbhibitive amme; its stimulating 
effect is only observable if an amine such as tyramine 
is also present. At relatively concentrations 
benzedrine itself exerts large inhibitive effecta on 
brain respiration. Such effecte are due to causes other 
than aldehyde formation. 

Benxedrine does not neutralize the inhibitive action 
on brain respiration of narcotics such as the barbit- 
urates, or of a drug such as bulbocapnine. Its effect e 

to be confined to the amines capable of 
aldehyde formation in the oentral nervous system. 
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It is permissible to suggest, in view of these facts, 
that the clinical effects of benzedrine administration 
may be related to respiratory changes in the brain. 
It would be of interest to discover whether there 
accumulates in conditions of narcolepsy toxic bodies 
(? aldehydes) the formation of which is retarded by 
the administration of benzedrme 

Details of the experimental results recorded above 
will be published shortly. 

P. J. G. Mann. 


J. H. QuasTan. 
Biochemical Laboratory, 
Cardiff City Mental Hospital. 
Oct. 26. 


1 Quastel and Whoeatiey, Bicokem. J, 27, 1609 (1938) 

* Pugh and Quastel, Bwokem. J., Z, a 

* Pugh and Tochem. J, aoe 87 
and oasmann, Hooke J, 

t Pugh and Quastel (unpublished). ` 


. Blaschko, Richter 
"a 37), 


Factors Determining Physical Size and Proportions 


Tre mathematical methods: devised to deal with 
the analysis and distribution of human ability and 
temperament? can be fruitfully aoe to problems 
of isometric and allometric growth? and to those of 
physical anthropology’. 

A factorial analyms was undertaken of fourteen 
anthropometric measurements obtained from two_ 
separate adult male samples, one consisting of 64— 
mental patients heterogeneous for age and disease, 
and the other of 50 university students homogeneous 
for age and social status. The two independent 
analyses gave strikingly similar resulte. 

Without identifying statistical entities with bio- 
logical principles, it was shown that physique, in 
general, could be most usefully regarded as the re- 
sultant of two relatively independent factors or seta of 
processes, one determining the growth (or size) of the 
body as a whole in ita various dimensions, and the 
other determining disproportionate development in 
length or circumference of the body. The establish- 
ment of racial or constitutional (growth) types would 
have to be based on a study of these two factors 
separately. These factors may ultimately be explic- 
able in metabolic and genetic terms. The conventional 
indexes of somatometry would, if this view be correct, 
give little hope of revealing true racial or growth type 
differences, since ‘type’, as defined by excessive linear 
or circumferential development, 18 masked by the 
general processes governing size, and this latter factor 
would have to be statistically controlled if ‘type’ is to 
become evident. 

As regards the problem of physique and nutrition, 
the implication seems to be that two norms would 
be required : a norm for general or uniform develop- 
ment of the body, and another for typological 
variations. 

Three measurements of the head, four of body 
length (arm, leg, trunk, stature), three of body 
bréadth (shoulder, chest, pelvis), three of body 
circumference (chest, waist, pelvis} and one sagittal 
(chest depth) were used. ficienta of variation 
for the measurements descended in this order of 
magnitude : circumferential, sagittal, breadth, length, 
head. Of all the fourteen measurements, breadth and 
«circumference of the pelvis and waist circumference 
“were found most informative {that is, most discrimina- 


tive) of general sire or growth, and leg length 
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together with circumference of waist and pelvis m 
Informative of typological characteristics when 
size influences are statistically controlled. 


J. I. COHAN 
Psychological Laboratory, 
Universality College, 
London, W.0.1. 
1 Thomason, Factorial Analysis of Homan Abhity” (0 


oP nin bias 1930). 
2 Burt, O., Brit, J. Hed. Papokol., 17, 158 (1088). e 
1 Huxley, J. 8., and Temmler, G., O.R Soe, Biol., 181 (1988). 
t Olark, W. H. Le Gros, Narvan, 144, 904 (1989). 


Surface Features of Mars at the Recent Oppositio 


ADVANTAGH has been taken of the recent v 
favourable opposition of Mars to make a al 
examination of the surface features. The 9 in. Cox 
photo-visual refractor has been employed, usut 
with & ification of 250. A fortnight of reasona 
alear wes at the end of July assisted considaral 
and nearly one hundred drawings of the disk hi 
been made. The following is a summary of the ol 
points of interest rev by thee - 

(1) Vast changes appear to have occurred on 1 
north-east edge of Mare Cimmerium, where 
apparently new dark marking has appeared. T 
seems to occupy the region of Cyclops and Cerbe 
IT, Pambotis Lacus having apparently beco 
merged in it. It is separated from the main M 
Cimmsrium by a narrow isthmus, broader at 
north end and very prominent under certain illumi 
tions, At the end of July it was very plain e 
obvious, being one of the darkest markings on 

lanet. The reduction of the numerous drawings 
it has yet to be madc, so that exact positions are > 
available at present. 

(2) Until July 22, Hellas was bright and obvi: 
with a sharply defined margin, particularly on 
weet, but on July 28 it has become dark and hi 
with a much less definite outline. It remained so 
every subsequent observation. At all times, ev 
before July 23, it was darker than the remainder 

(8) Edom Promontorium became very pl 
towards the end of August and was one of the m 
prominent features. Earlier, a white region 
Ausonia showed up very plainly. 

(4) Iuvente Fons showed as a dark point 
July 10 but was not seen again, despite a al: 
search for it. 

(5) The North Polar region was a very interesti 
feature. Apparently it was covered by a ve 
ecoentrically situated cap of fog or ice. At tin 
this was invisible but on other occasions it exteanc 
well on to the disk. Probably this can be account 
for by the rotation of the planet, although t 
point has not yet been in Generally 
was duller than the South Polar Cap, but on July 
it waa equal to it in brightness, while on August 4 
quite outahone everything on the disk, the Sor 
Polar Oep appearing very dull in comparison. 

Various other features of interest have been not 
per toal in the Solis Lacus region, but, until i 

reduction of the observations is complete, it 
impossible to discuss them fully. It is hoped 
publish the entire resulta in due course. 


Carter Observatory, M. GHDDES. 
Wellington, wi. I. L. THOMSEN. 
New Zealand. 
Sept. 19. 
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Measurements of the Velocity of Light 


M. E. J. Gewory pr Bray suggests! that measure- 
vents of the velocity of light show that it is changmg 
wording to a formula: 

6 = 290,000 — 3-855 T, 


being measured m years from 1900. 
Assuming that Planck’s constant and the energy E 
ven. out by an excited atom remain unchanged, the 


lation  » 
EA = ch (2) 


aows that a change in o must be accompanied by a 
portional change in A. But the wave-length of 
se red calcium Ime has remaimed constant to within 
«o pert in five million for thirty years, only 0-5 per 


mt of the change required by (1). 
It is probable that there are system- 
KITCHENER. 


(1) 


e 


ic errors in the determinations of o. 


Oambridge. : 


avURM, 144, 285 (1039). 


* 


Tue decrease of velocity of light deduced fram the 
d-shifts is of the order of 1 icm./ace. in 6,000 years, 
' 1 m 600,000,000 for thirty years, which is quite 
msistent with the apparent constancy of the weve- 
ogth mentioned by Lord Kitchener. Our observa- 
ans, bemg effected by unsuspected systematic 
rora, and covering only a third of a century, give 
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what is probably a greatly exaggerated rate of slow- 
ing down. The remarkable fact is that all the deter- 
minations are unanimous in indi the existence 
of such a variation, and the red-shifta, if interpreted 
so as to escape from fantastic results, confirm it. 
The Table 1 of the communication referred to 
cannot be dismissed on the ground of ‘unsuspected 
systematic errors”. It is admitted that the method 
of the revolving mirror may suffer from physical 
bias, but no such can be levelled against 
the toothed wheel method, which is only open to 
objections of a physiological nature. These can be 
readily overcome by substituting for the observer’s 
eye a photo-electric sensitive devioe. While France 
and the United States share between them practically 
the whole initiative in the measurement of o, Great 
Britein has only to her credit a conspicuous failure. 
Is there in this country no one who can redeem it 


from this ition and settle this question, whioh 
lies at the of physical science, considered in ita 
broadest 


Two observations, of Newcomb (1882-7: 299860) 
and of Michelson (1882-8: 299853) agree so closely 
that, if we consider that they were made by different 
observers, working independently with different 
instruments and different techniques, in different 
places, they must be extremely accurate, despite 
their large probeble errors. It is significant that the 
second in date gives a leaser value of c. 

M. E. J. Gawurny pu Bray. 

49, Great Thrift, 

Petts Wood. 
Nov. 2. 


Points from Foregoing Letters 


L. G. Grimmett and G. V. B. Herford describe an 
periment to teat the possibility of controlling insect 
sts by means of radiation, in which it appeared 
at grain weevils (Calandra gronarid) were sterilized 
7 a radiation dose of B- and y-rays estimated at 
u3 rontgens. 

Injection into rata and mice of intercellular wound 
ermones, produced by injuring tiasue cells with 
thal ultra-violet, was found to oo local over- 
owtha, In investigations of J. R. Loofbourow, A. A. 
weto, D. Whalen and Sister M. M. Lane. The tumours 
xe composed mainly of connective tissue and 
“ated muscle, 

G. P. Wells discusses the frequent occurrence of 
xermittent rhythmic activity in isolated prepara- 
ms from polychaete worms. 

J. Fisher describes the distribution of the’ colour- 
iases Of Fulmarus glaoialis, and shows the existence 
'& polymorph-ratio cline. The dark types are most 
neighbourhood of south and east 


e British Isles; in the latter they constitute less 
an 2 per cent of the population. 

C. Cromland expremses dissatisfaction with the 
srking of the rules for zoological nomenclature, on 


pro 
sen an alternative method. He pointa out that the 
wk of the systematiet is not an end in iteelf, but 


exists that workers in such subjects as ecology and 
genetica may, with rapidity and certainty, find out 
what is known of the species’ structure, relationships, 
distribution and ecology ; any interference with the 
literature which hinders this end should be dis- 
couraged. | 

P. J. G. Mann and J. H. Quastel show that benze- 
drine stimulates the oxygen uptake of brain èn vitro, 
when this respires in the presence of certain amines. 
This is accomplished by an inhibition of the formation 
in brain of toxic aldehydes. 


An investigation is reported by J. L Cohen in 
which factorial methods of analysis, as used in 
psychometry, are applied to measure- 
ments. The results suggest that physique may be 
regarded as determined by two seta of processes, one 

governing growth (or sizes) in all body dimensions 
and the other, relatively independent of the first, 
governing specifically mie or circumferential de- 
velopment. 

Lord Kitchener shows that, with certain assump- 
tions, a large secular change in ¢ is inconsistent with 
the observed of spectral wave-lengtbs. 
M. E. J. Gheury de Bray points out in reply that the 
decrease of velocity of light deduced from the red- 
_shifte is 1 in 600,000,000 for thirty years, which is 
“not moonsistent with the apparent constancy of the 
red calcium line. It is suggested that the toothed- 
wheel method in combination with a photo-electric 
sensitive device should be used to pe oR thé 
velocity of light. 
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RESEARCH ITEMS 


Prehistoric Rock Pictures in Dutch New Guinea 


Roox partinas collected in the islands off the 
coast of the Onia Peninsula, Dutch New Guinea, by 
members of the Frobenius Expedition in 1932 have 
been described and figured by J. Röder (Man, Nov. 
1988). The pamtings—there are no engravings—have 
been executed in’ grooves and hollows of the cliffs, 
washed out by sea-spray, which form a series of 
galleries, following the coast-line at a height of two 
to four metres above high-water mark. Apart from 
quite recent ‘drawings, three layers can be distin- 

For the most ancient, red paint is used. 
In this layer four styles can be recognised, though 
there is a far-reaching uniformity of subject. In the 
earliest style, however, the most characteristic subject 
is the silhouette of the hand, with silhouettes of feet 
and arms. The hands occur in dozens on the same 
wall—right hands, left hands, hands of children, but 
only rarely with mutilated fingers. In aboriginal 
tradition these mark the wanderings of the ancestral 
immigrants, who were blmd. In later styles of the 
red paint layer, the hands are absent, hrs other 
subjects are much the same—fish, 
lizards, and moan, at times scarcely to iedimpuiahod 
from an animal. Often, apart from the big find spote, 
the human figures are surmounted by -a head- 
dress like a pointed nightoap, the hands being raised 
as in adoration. ‘These are now said ta be repres- 
entations of ancestors. The sex is prominently 


characterized ; and sometimes the figure is so abbre-. 


viated that only the sign of sex remams. Here is 
evidently a fertility cult, which survives to-day in 
the use of wooden figures. Subjects m black paint 
ee ee S 
sees A iously unrepresented, but now taking 
Piera There is in this layer a progressive 
degeneration a style and execution. Paintings in 
white are mostly superimposed on the red, as if a 
comment were Intended. Caves with pictures of both 
the red and black periods are found. A cave deposit 
on excavation revealed three cultural layers, of which 
two contained pottery, but the lowest flint imple- 
on & stalactite pillar with arms 
upraised was evidently an ancestral figure or deity 
to which, presumably, offerings had been made on a 
stone showing traces of red from the second cultural 
layer. Burials in the semi-caves were made up to 
represent boats. 
Basque Origins 
THs resulta of recent research on the origins and 
affinities of the Basques, which had been in ted 
by the Civil War, are reviewed by Mr. y 
Gallop in the course of an account of the people 
appearing in Discovery of October. The most recent 
researches tend to oonfirm the ‘positivist view of 
Julien Vinson that “from the earliest times the 
Basques have never been more than a small tribe 
dwelling in a few valleys of the Western Pyrenees”. 
‘he basis of the confirmation is archwological and 
anthropological rather than linguistic, and reste on 
the existence of a uniform oulture in north-west Spain 
and south-west France from lithio times on- 
eard, belonging to a people w. skulls, found on 
both palwolithic and neolithic sites, correspond 
closely with a type which predominates among the 


~ 
Ld 


Basques of to-day, but is found but rarely amo» 

the adjacent French and Spanish populations. TI 

type les between the brachycephalio and dolich- 

sed D and is distinguished by t temple 

high cheek-bones, & narrow loose jaw, a long points 

nose, and & projecting chin. The affinities betwe 
Basque 


due to adoption or free borrowing by the primiti 
Pyrenean ancestors of the Basques on first conte 
with the relatively advanced Iberians. Antiquity 
stamped on Basque syntax and vocabulary, the latt 

pointing to a derivation from an age of stone and 
time reckoning of a three-day week. Caution 
necessary in cultural analysis; and although it 
true that the Basque cultural heritage is distin 
from that of their neighbours, a careful comparati 
numerous analogies with tho’ common lock 
numerous with the common stook 
Nitrogenous Excretion from Root Nodules 

FoutowmnsGa the experimente of A. Virtanen 
Helsinki, G. Bond and J. Boyes have investigat 
the poesible excretion of nitrogenous substances fro 
the root nodules of the leguminous plants, soya bea 
pee and broad bean (Ann. Bot., N.S., 3, N 

12, 90) ; 1939). Three different grades of sand we 
used, and in some cases, soil. In spite of Virtaner 
claim that extensive excretion was frequent 
obtained, these authors obtained consistently neg 
tive results from their experiments similarly carry 
out with sand cultures. The soil cultures we 
inconolusive. : The may be explained » 
the presence of considerably more direct sunlight 


Helsinki than at'Glaagow; but this has yet to P 
established. 


Polyploid Celis in Cucumis Melo 
0. D. Esvis (Proc. Nat. Acad. Soi., 25, 335-33: 
1939) shows that the production of tetraploid cells 


octoploid oells are infrequent. The number of tetr 
ploid cells increases towards the older portions of t) 
root. Secondary ing of chromosomes is oft: 
evident in tetraploid cells. 


Coasts of Cardigan Bay 
Ix a study of the present-day coastal forms 
Cardigan Bay (“Sand and Shingle Formation 
Cardigan Bay”, Geog. J., Bapt. 1989), Mr. J. A. Steer 
mg particularly with the shore between Pwllh 
and Fairbourne, shows that there is a steady moveme. 
of beach material towards Tremadoo Bay. Along tl 
Lleyn coast this material moves eastward, and alo» 
the Merioneth coast in the main northward. Bo 
movements are the result of prevailing south-wester 
winds which cause the waves to strike at an oblig 
angle and so move the material. Material broug 
down by the rivers Glaslyn and Dwyryd has help 
to shallow Tremadoo Bay. The north-eastern » 
entrant shows great sand-flats produced by t 
beach drift. This accumulation has caused the wav 
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break on a constantly shallowing bottom, pro- 
esively farther and farther from the mainland. 
casequently Morfa-Harlech and Morfa-bychan have 
«wn seaward with their outer beaches at right 
gles to the main direction of wave approach. 
ween them the rivers have maintained an open 
annel. These processes are still continuing. 


mage by Spray Find 
ee moel importen thes a apray Auid oped fe 
» control of insect or fungal attack not pro- 
<e any injury of the host plant. This is unfor- 
iately the case with many Cucurbitaceous crops 
Amerioe, which cannot be sprayed with Bordeaux 
xrture without considerable stumtmg and loses of 
ld. James G. Horsfal, G. E. R. Hervey 
1 R. F. Suit have investigated this damage (J. 
rio. Res., 12, 911-928, June 1939) and find 
at it is at a minimum when the spray fluid is 
itral. Changes in the hydrogen ion concentration 
ther towards alkalinity or towards acidity bring 
out dwarfing and leaf deformation, for both the 
yper factor and the lime in the mixture play their 
xt in producing . Reduced photosynthesis, 
) of young cells by the calcium ion, and 
ysiclogical drought of the tissues when Bordeaux 
xture is present, appear to be the main causes of 
ary. The obvious remedy, namely the use of 
tage hn Mister a eioge van atone 
ee ee conditions, but further research 
timately indicate the appropriate practice. 


z in the Netherlands 


in M 
d. Met. Inst.), Dr. O. Brask discusses the occurrence 
Kog in the Netherlands, as revealed by observations 
de at eighty-two observing stations well distributed 
r that country. On the basis of Hann’s classifica- 
a, socording to which a place with leas than 25 
: days per annum is not a foggy place but one with 
ire than 50 fog days can be regarded as foggy, the 
therlands occupies an intermediate place only, 
ich fact will perhaps come as a surprise to many, 
low-lying country with so many dykes and such 
indented coast-line, and one containing extensive 
anufacturing districts, might have been expected 
be conspicuously foggy. Dr. Braak offers no ex- 
nation, and one can only suppose that the gener- 
y open character of the country allows the wind 
of so many 


it this gen ts the air from becoming 
seg weno anise ag rien The annual number 
hours deduced by Kö "s method is 442 at 
paar Aes (Filiaal) but 157 st Amsterdam 
atus). In general, the figure lies between 200 and 
®, at lightahips as well as on land. Of particular 
erest are four charta, Figs. 3—8, showing the per- 
tage of the year’s fog days that occurs in each 
son. It might have been expected that these 
aid show broadly a tendency for fog to be moat 
quent in winter at places farthest from the sea, 
nch would most often be under the influence of 
itinental anticyclones, while the coastal towns and 
atahips would bave most of their fogs in the early 
t of the summer. This is definitely not the case. 
would be more accurate to say that m 
ater (December—February) is the time for fog, even 
the lightshipe, and that in the north-west more 
n. half the year’s fogs occur in the winter quarter. 
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There is a general falling off in fog frequency in the 

spring (March—-May) quarter, and over a large pro- 
ae of the pati the months June to August 
yield leas than cent of the year’s total, 10 per 
aaa VRA A only at lightahips. It is ony 
in autumn that distance from the sea and fog fre 
quency show a marked tendency ta. be ansociated. 
It must be remembered, however, that on the Con- 
tinent the available water vapour is reduced by frost 
in winter more often than.in the British Isles, and 
this reduces the number of fogs in the coldest part 
of the winter and tends to make the annual maximum 
frequency fall earlier than in the latter. 


Reaction of Fluorine with Carbon 


Mormsos in 1890 obtained carbon tetrafluoride, 
OF, by the action of fluorine on carbon, and Ruff 
and Keim (1980) showed that hexafluoroethane, 
O,F,, and possibly higher compounds were also 
formed. J. H. Simons and L. P. Block (J. Amer. 
Cham. Soc., 61, 2962 ; 1939) have further investigated 
the reaction, which is complicated by explosions 
unless the reaction tube is heated just below dull 
red, and the carbon is mixed with ted 
copper gaure or with a small ity of mercurous 
or mercuric chloride. The li product was fraction- 
ated, and the following compounds isolated: OF,, 
OF. OF, OF (two isomers), O,Fi» CF and 
OF The first five are gases, the reat liquids. The 
probable synthesis of a large number of similar oom- 
pounds is inferred. Their physical properties approach 
very closely those of the inert gases. 


Nature of Radio Fade-out 


A PAPHRE (Phys. Rev., March 15) by L. V. Berkner 
discusses the nature of radio fade-outa in the earth's 
sunlit hemisphere whioh are coincident with bright 
solar chromospheric eruptions and with certain geo- 

effects of a specific character described by 


echoes with a wide range multi-frequency technique. 
It is concluded by examining & series of observations 
that a fade-out is best deacribed as an upward pro- 
jection of the lower (absorption) limit of echo return, 
and that it is caused by mtense o pean of ionising 
radiation which emanates from bright chromospherio 
eruptions either at the base, or below, the Æ region, 
that is, below the 110 km. level. It is shown that no 
aera absorption of chromospheric-eruption 

tion takes place at a height g, than that 
of the E region. Hence a process of selective absorp- 
tion must operate. The localization of the region of 
intense absorption to spece below the 110-km. gee 
is interesting. An analysis of geomagnetic effec 
during a number of fade-outs obeerved by MoNiah 
shows it to be an augmentation of the diurnal varia- 
tion of terrestrial magnetism. This ia proved by the 
fact that not only is the magnetic vector of the 
associated tic effect always in the same 
direction as the diurnal variation, but also these vec- 
tors agree in direction at locations where the diurnal 
variation vector appears anomalous. It is not only 
similar in character to the diurnal variation but must 
aleo arise in the same atmospheric regions, and, there- 
fore, must in fact be a part of it. It appears from the 
state of the theories that only the Stewart-Schuster 
‘atmospheric dynamo’ theory of drurnal variation 
is possible, taking into account the restrictions imposed®_ 
by these observations. 


Ca 
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EUROPEAN ORDER AND WORLD ORDER 


OLITICAL and Economic Planning (P.E.P.) has 

issued & readable but comprehensive pamphlet 
entitled “ Order and World Order”. The 
principles on which the maintenance of Western 
civilization depends are summarized under four head- 
ings: freedom of thought, speech and movement ; 
establishment of the rule of law both nationally and 
internationally ; the progreasive use of the State as 
an instrument of public welfare, not merely for 
policing or the protection of private interests; and 
the organization of uction and distribution to 
raise the standards of living and of life of all peoples. 
Compromise on, or surrender of, any of these 
easential values endangers the stability of our whole 
civilization. The central problem for Europeans is to 
make clear those principles, to see that our institu- 
tions and policies conform to them and to plaoe 
behind them an overwhelming and enduring assembly 
of forces. 

The success of the totalitarian challenge has been 
due largely to lack of clear thinking and moral 
courage in the democracies. It has scarcely been 
recognized that peaceful change, in both domestic 
and international affairs, depends upon extensive 
research and planning, so.that problems are seen and 
dealt with before they become chronic or acute, and 
before their reactions on otber problems multiply. 
Technical and economic advances have made all 
countries go closely interdependent that the corre- 
sponding political advances can no longer be 
delayed. 

While a crushing military defeat of Germany may 
not be necessary, it is vital that the basic principles 
of civilization represented by Great Britain and France 
should emerge triumphant. Jt has been necessary 
to reassert those principles in war because of recent 
features to vindicate them in peace—failures which 
arose inevitably from the widespread attitude which 
insista on a complete divorce between economicos and 
social needs, and at the same time has refused to 
face contunuing after sahool age that blend of 
training and public propaganda known sa educa- 
tion. 

The fundamental task in reconstruction is to fill 
m these gape in the use of economic and of 
leisure, the existence of which has been exploited by 
extremist movements. Unless that is done, no 
political tructure and no expression of ideals 
can save Western civilization from disin tion. 

Much progress has recently been made towards the 
establishment of world economic security, perticularly 
in respect of the basic raw materials and foodstuffs. 
Wheat, beef, sugar, tea, whale-oil, rubber, tin, steel, 
aluminium and other commodities are already oon- 
trolled on a world-wide or a European basis, although 
most of the schemes are still very young. ‘These 
schemes require extension and im by peouring 
their joint control by consumer and producer interests, 


and provi buffer ls under disinterested man- 
agement, by ing them accountable to an 
international ry authority, such as a Perm- 


anent Cartel Commission of the League of Nations. 
° Other stepa in the same direction would be the 
establishment of mternational public utility corpora- 


4 


tions, comparable with the Tennessee Val 
Authority, for backward territories, and the provis 
of international machinery for rendering raw mater» 
available on special terms for icular backw+ 
areas, victims of aggression, or in times of natio 
disaster, etc. The creation of international mechan» 
for rural loans, grants-in-aid and price ingura» 
schemes are other measures suggested to relieve 
want and insecurity of primary producers.. 

The idea of a division of the world into indust 
countries and a much larger group of colonial prim. 
producing countries is mischievous, and indust 
development of all countries within their eoonor 
limits should be encouraged. Finance should 
subordinated to trade and economic developme 
Again, the systematic development of social servic 
accompanied by competent economic and finant 
policies, would be a powerful aid to world order s 
could greatly increase the productivity of peog 
burdened with ill-health. In education, as in i 
organization of the creative use of leisure or 
development of colonies, there are large opportuni: 
for international effort. 

The logic of events in the economic and so» 
fields is compelling an international approach + 
thereby inducing a reconsideration of the relat 
between nationaliam and wider groupings. On 
question of the federalization of Europe, the bro 
sheet touches but scantily, pointing out that our t 
must be to create political forms out of which a fi 
developed federal system could easily emerge w} 
the necessary degree of economic and political hor 
geneity in Europe has been attained. The bi 
of order can and should be iso wit 
the problem of world order. Settlament of the f 
would simplify settlement of the second; particule 
as areas in other continents are Europ 
d encieg. 

The term order in itself raises 
question, what is Europe, whether it should incl» 
or not Great Britain or the U.8.8.R., for exam) 
No treaty or political mechaniam can provide s 
stitutes for courage, foresight, intelligence + 
integrity, but it is important that the settlament a 
the war should both e and further the w 
of European civilization by a suitable mechaniam, 
economic stimuli, by education and leadership. 

The broadsheet accordingly proposes that 
settlement should include not only provision 
common institutions and common funds, but also 
formulation in broad terms of the essential conditi 
of European civilization, backed by organ» 
errant as strong and as effectively watched as 
pot ice arm. ‘The establishment of a standing Europ- 

uncil in ap relation with the League mhi 
lead to a start in financial and economic affairs. 
would involve, however, a common policing age 
for Europe or part of it, and algo a specific age 
for economic and social reconstruction, adequa 
financed. Many functions such ag the improven 
of communications, credit facilities, health servi 
education and research could be promoted n 
effectively by a European agency than by a hos 
national agencies. 
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THE COLONIES AND FOREST ADMINISTRATION 


By Pror. E. P. STEBBING 


q. his Annual Foret Aaminnerstion Report for 

1938* the Conservator of Foreste, Trinidad and 
bago, summarizes the forest policy in force. The 
ases merit repeating here, for though they have 
in current in forest t in the British 
«pire for several decades, they have often proved 

be pious platitudes rather than a oarefully 
wught-out p I to which the Government 
xoerned intended to adhere rigidly. The clauses 


‘(1) The permanent reservation by the Crown of 
tably situated areas of forest of a total acreage 
cient to supply the benefits necessary for the 
fare of the community—indirect benefits in the 
an of the mamtenanoce of climatic conditions for 
icultural crops, preservation of water supply, pre- 
ation of erosion and flooding, and so on, and direct 
vefita in the form of the supply of forest produce. 
The management of these forests in such & way 
to the fullest possible utilization of 
ur products on the besis of a sustained yield. 
Se ee ee 
will enable the Colony in the future to become 
least self. mg in lumber.” 
Chere is nothmg new in this. It may be found in 
1 form or another in the forest reportes and memo- 
«da of every Colony. In the past, how much of 
we praiseworthy aims has been effected ? It may 
admitted that the Forestry Department in Trmidad 
the past decade or so has received support from 
1 Government which has enabled progreas to be 
de m a oorrect forest administration. But even 
the forestry question appears to be regarded 
a8 & whole but as applying to parts of the country 
7- It is said that the general position with regard 
orest reservation is eminently satisfactory except 
the western portion of the Northern In 
3 district apparently the greater part of the land 
e has for many years been under private owner- 
p, and until recently was mainly covered by cacao, 
est or second growth. The Conservator, on the 
mete of this area, continues as follows: 

the present depressed state of cocoa, land 
mers are renting out increasing areas of steep hill- 
ea to agricultural peasants, who grow field crops, 
ih as maize, tomatoes, etc., thereon, under a 
tem of shifting cultivation. These peasants prefer 
ı highest, steepest, and most inaccessible portions 
tbe Akda aay dancer Gt Tal oi epee DY 
edial larceny is thereby leasened. The abnormally 
h rainfall of 1988, coupled with the increase of 
arings, was productive of erosion, flooding and 
-dslides to an unusual degree, and revealed clearly 
. dangers of the existing situation. The problem is 
ler investigation by the Lands Advisory Com- 
ttoo.” 
Chis description might equally apply, local 
„ditions mto consideration, to parts of West or 
st Africa, the Malay States, the Dominion of South 
ica, and elsewhere. 


Se ee eee (Trinidad : Government Printer, 


” 


It is admitted that the utilization of local forest 
produce in Trinidad has not reached by a long way 
the maximum production permissible, either in the 
more or less pure mora (Mora excelsa) foresta or im 
the natural mixed foresta of the Colony. In the 
latter the complaint is made that the high oost of 
exploitation, owing to their amall volume-production 
per acre of marketable species, is a factor contributing 
to the Colony’s dependence upon imported soft woods. 
From a perusal of the report it would at first sight 
appear that this latter was a new problem. But it is 
one which has been in the pest, and is at the present 
day, facing the forester in charge of tropical broad- 
leaved forests the world over. It is the business and 
duty of the trained forest staffs to devise methods 
of successfully dealing with this problem. But they 

ire their Government to have a fixed forest 
polcy, to maintain an forest staff not 
subject to repeated fluctuations, and to make avail- 
able grants of money for development. 

During the War of 1914-18, the Colonies and their 
forest services were offered a great opportunity. 
Imports of foreign timbers, chiefly softwoods, were 
cut off. They had to depend upon their own resources. 
Most of them realized their own weakness and 
incapacity owing to the paucity of their forestry 
staffs. These have been considerably strengthened 
since then, though in many oases they fall far short 
of what is 

The Colonies are now offered a second chance. It 
may be suggested that the work which should be 
required from the forestry staffs in all the Colonies 
during the continuance of the war should proceed 
on two main lines: (a) Map and report all areas in 
the Colony subject to any and all forms of erosion. 
whether forest or agricultural (that is, in the form 
of shifting cultivation) ; (b) carry out an enumeration 
survey or stock mapping in all forests accessible, and 
likely to be accessible by means of a grant to open 
out communications, on a 5 per cent enumeration 
basis, of such species and only such species as from 
their locally known qualities are likely to prove 
saleable, over and above the timber species already 
of marketable value. 

This work of primary importance to the Colony 
concerned has not been carried out in a detailed and 
concen: manner, a8 is well known. The finance 
departments of the Colonies have not been able to 


‘see beyond the annual revenue produced from the 


forests ; the staff have frittered time away over this 
revenue-hunting business; or in experiments with 
small areas of plantations, fuel and otherwise, neces- 
sary as this work may have been; and so forth. 
Since the War of 1914-18, a quarter of a century 
has passed and but small progress in the correct 
conservancy of its forest estates has been made 
by the Oolonial administration as a whole. They 
are now given a second chance, with all the 


advantages of having clearly before them the 


ity lost twenty-five years and more ago. 


they profit by the leason of the past and 
take it? _ 
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ORIGIN OF DEFECTS IN COPPER CONDUCTORS 


. J. E. DEERING contributes 4 useful article 
on the origin of defects in copper conductors 
to the Electrical Review of October 3. When hard 
drawing became a common practice, copper wire 
became a practical substitute for galvanized iron 
wire for overhead telegraph and telephone lines. 
The effect of the process was to raise the tensile 
strength of copper from 6-5 tons to 20 tons per 
square inch, which is almost equal to that of wrought 
iron, whilst ite resistance is only about one-axth. 
The effect of the cold drawing of copper is to make 
ita resistivity only about 3 per cent higher than 
that of standard annealed copper. 

Most contracts for the supply of copper wire quote 
the British Standards Institution ification, which 
states that the wire shall be approximately circular 
in section, amooth, uniform m quality, pliable, free 
from scale, inequalities, ‘spills’, ‘splits’ and other 
defects. Mr. Deering states that representatives of 
purchasing firms engaged upon the imspection of 
copper wire may be able to detect physical defecte 
and yet are often unable to detect their origin. The 
following consideration of the different stages of 
manufacture will greatly facilitate the tracing of the 


causes of shortcomings. 

During its passage through a suocceasion of rolls 
after it has been ejected at white heat from the 
furnace, & copper billet, initially measuring 6 ft. by 
4 in. by H ın. and weighing 250 Ib., increases in 
length as ita cross-section diminishes. It 
from the rolls at a greater linear speed than that at 
which it entered, for it not only takes up the speed 
of the rolls, but is also squeezed forward by an 
amount corresponding to the reduction in oross- 
sectional area. Rapid operation is necessary, as it 
prevents too great a difference in temperature of the 
metal from one end to the other, causing sometimes 
1} per cent variation in the tensile strength of the wire. 

To ensure & reasonable temperature throughout 
the rod before being drawn into wire, it is ‘roughly 
annealed’ by heating at 1200° F. and quenching with 
water. It is then pickled in dilute sulphuric acid to 


remove mill scale. During the rolling, the shape 
the cross-section is varied from paas to pass, for 
the section were circular throughout fips would 
produced ; these would be bent over in the next p 
to form ‘cold shuts’, which might be below the surfs 
for a distance, and possibly remain throughout + 
complete proces. A combination of shapes—squar 
ovals and rounds—is therefore used, and this knex 
the copper, rendering it homogeneous and ductile 

The next is the b down. of the rod 
pulling it through a dieplate with 12-18 holes. 1 
dies are usually of steel, but for copper cast irom 
sometimes used. For drawing long lengths of * 
wire, diamond dies are occasionally employed. Ea 
hole has two zones—a short tapered one and a b» 
mouth leading up to the approach. The walls of > 
latter must be quite clear of the entering wire, wh 
might otherwise cause the metal of the die to 
drawn forward and piled up in the throat. 

A departure in circularity in section may oc 
during wire-drawing, if the wire has slipped on ' 
drum of the coiling block, resulting in a ‘flat’ on + 
surface through rubbing. Lack of smoothness 
sometimes due to the same cause. Non-unifo 
quality is traceable to impurities in the ore ite 
Absorption of gases giving rise to blowholes wl 
the ore is being smelted into billets may also occ 
If during. rolling @ rod crowds a pess and iss 
with fins, these may become laid into the rod s 
ahow up a8 ‘spills’ on the surface. These are elimina 
by ‘scalping’. 

The origin of ‘sphte’ occurs in the smelting sta 
If a fresh supply of metal is poured into a la 
which already contains a small amount of mol» 
metal, the two will not mix or weld together. ™® 
seam or seal so formed will remain throughout » 
rod or wire being rolled and covered in later stag 
80 that it may appear on the surface at odd interv: 
Two interesting photomicrographs are shown 
a high-conductivity copper rod and of a sect. 
of the same rod after ıt has been made into ha 
drawn wire. 


BELGIAN EARTHQUAKE OF JUNE 11, 1938 


HIS earthquake has been studied by O. Somville, 
chief of the Belgian Seismological Servioe 
{Annales de (Observatowe Royal de Belgiqus, Série 
3, 2; 1939). On June 11, 1988, at midday by the 
public clocks near the epicentre, an earthquake was 
felt in Belgium, North France, Holland, North- 
West Germany, Luxembourg and South-East 
England. 

The shock reached intensity VII on Sieberg’s modi- 
fication of the Mercalli-Cancani Scale in central 
eGelgiaum where it was strongest, and displaced tiles 
as far away as Herne Bay in England. The earth- 
quake was the most intense of approximately 140 


experienced in Belgium since the year 1086. 
the Observatory at Uocle the Wiech 
mechanical instruments were thrown complet 
out of gear, though the long-period Galit 
instruments with galvanometrio registration gave 
distance as between 50 and 60 kilometres fr 
Ucole and suggested that the epicentre was to 
north-west. This latter proved incorrect, as 
epicentre by later calculations turned out to 
between Audenarde and Renaix, almost west 
Uoole. On a besis of 3,570 communications, isose. 
were drawn using Sieberg’sa modification of 
Mercalli-Cancani Soale, and two maps showing 
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i ition of these are figured in the text, together 
vith a map showing the point intensities in 
Tolland. 
It a that altogether 17,550 chimneys were 
, 8,000 in Courtrai alone, which representa 
10 per cent of the possible number. There was no 
oes of life though ten people were slightly mjured. 
‘lost people heard a sound as of the passage of a 
wavily laden cart, and several experienced two 
hocks, of Which the second was the stro . By the 
nethod of hyperboles the epicentre was found to be 
it geographic co-ordinates 50° 47’ N., 3° 85’ E., with 
n uncertainty of 4 or 5 km. A di of the 
Ketermination is given in the text. The depth of 
ocus, using the Mohorovicic tables of P-P, and 


SACRED FEASTS OF 


[* “Ethnography of the Fox Indians” by William 

Jones, edited by Margaret Welplev Fisher (Bureau 
imer. Hthnol., Bull. 125; 1939), certain passages are 
entatively identified with the contenta of a sealed 
eacket recording “‘ancient mysteries’ of the Fox 
ndians, rted to have been among pepers in the 
ustody of the author's father (see NATURE of 
Yovernber 25, p. 914). These passages deal with 
‘The Sacred Feast”. 

One kind of sacred feast is held in autumn, winter 
T spring. A man kills a deer and decides to pray. 
Te informs a number of members of his own gens, 
ay, the Eagle gens, of his intention, and each brings 
ood, le sugar, pumpkin, corn, eto. The prayer 
3 held during the day, beginning in the morning. 
Vaiters come to the lodge of the man getting up 
he feast and prepare the food; and invitations are 
hen sent to others outside the gens. When the 
uests appear they find the Eagles waiting for them, 
sated at one end of the lodge, with the medicine 
sags spread out in front of them. They drum the 
ir alowly with gourd rattles and chant songs. 
efore the first singing and while the food is cooking, 
ihe Eagles say ae to which spirit the food 
ssacrifioed. The sprinkling of tobacco accompanies 
be mention of each spirit’s name. „A period of silance 
Hows, then when food is oooked the second 
tinging and the eating begin. All food must be 
aten before the fourth singing begins, and at 
Ihe close of the fourth singing all the people 


isperse. 

At the summer feasts in the summer berk lodges 
bere is added dancing. As soon as the oorn ripens, 
banksgiving feasts are held to which each gens 
avites members of the different gentes. These 
big Aid Opa dre phe vache cere 
ances. Hach gens holds two services at which newly 
athered corn is eaten as well as the flesh of a dog 
illed for the purpose. The inviting gens does not 
at, but dods the praying to the manitou for his 


oodness in them corn. These services 
re purely igious and no one oomes unless 
ivited. ~ 


In the same manner in the danoes, such as the 


Wolf or Pegle Feast dances, dog, the principal thing 
sten, is an offering made to Manetowa to invoke 
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Gutenberg’s corrections, was of the order of 45 km., 
and this was confirmed by the formula for near stations. 
s £ 
Time of propagation of P = VEA 
where A is depth of focus, A is epicentral distance 
both in kilometres, and V is speed of wave taken 
as 5:7 km. /sec. 

The initial time was calculated to be 10h. 57m. 42s. 
G.M.T., and it was found that north-east and south- 
west of the epicentre compression was regi first, 
whilst in the other two quadranta dilatation was 
initially experienced. Readings for Pa P* P «Sp, and 
S pulses for twenty-four stations in Europe are given 
together with agraph, and seven of the seismograms are 
reproduced. Six notable aftershocks have been noted. 


THE FOX INDIANS 


his pleasure and presence at the dance, and no one 
comes to the dance unleas he comes with the thought 
of coming into the presence of Manetowa. There is 
an atmosphere of sacredness; all enter silently and 
slowly, and there is no hilarity. During the dancing 
the men not taking part smoke or chew tobacco, 
while the women chew but do not smoke. The 
use of tobacco forms part of the rites to invoke 
Manetowa. 

A feast is often held for the spirit of sickness so 
that he may not bring sickness. He has the power 
j i Once & 
the Winnebago, disease-giver 
was the most sacred ôf all their spirits-—is said to 
have hdd the power of driving away the spirit of 
sickness. When the people were all dying of smallpox, 
he rode a white horse painted green and decked out 
gaily. He would run towards a house, yell at the 
spirit within, and strike against the lodge. This he 
did to drive out the spirit, and thereby gained many 


Before a run is made on the buffalo, every camp 
makes a sacred feast to the buffalo, in which 
the food must be pkin or corn or maple-sugar ; 
always sugar together with the other two if posable. 
Dog or any other kind of meat is not used. The 
feast is made as soon as the hunters know they are 
in the vicinity of the buffalo. 

In the buffalo dance the men and women imitate 
the run and movement of the buffalo when in flight. 
The leader in the dance has his head covered by 4 
buffalo mane. Dog, corn and pkin. are eaten. 
. The Mowitihag, “Dirty Li Ant”, otherwise 
known as ‘““Thoes who worship the spotted calf’, is 
a society in which many of the members belong to 
the Thunder gens. It is ẹ most important society, 
ranking with the gentes in some of the byffalo 
ceremonies. At its dance a small image of a 
buffalo made of atone is brought out from the beg 
m which it is usually kept and placed on the floor 
halfway between two fires. It is about 8-10 inches 
long and 6~7 inches high, of red stone, and in every 

a representation of a buffalo bull. It is said 
to alive and a manitou. In the dance, tobacao 
is offered to it. It is brought out twice a year only 
in the sacred feast of the Mowitihagi. 
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SCIENCE NEWS A CENTURY AGO 
The Observatory of the Rajah of Travancore 


“We have seen with not a little pleasure,” said 
the Athen@um of December 7, 1839, “an Astro- 
nornical Ephemeris, printed at the press of the 
Rajah of Travancore, and calculated for the meridian 
of the observatory recently established at Trivan- 
drum, the capital of that State. Those who feel an 
interest in the intellectual progress of the people of 
India must be gratified to learn that the computa- 
tions for this work were all made by native youths 
of Travancore, who received their education at the 
free school maintained by the Rajah. His 
... came to a determination, in 1887, to establish 
at his capital an observatory of a superior kind ; 
with the double view of affording his aid to the 
advancement of astronomical science, and of intro- 
ducing, by ita means, correct ideas of the principles 
of this science among the rising generation under his 
government. For the situation of Astronomer he 
chose Mr. John Caldecott, who, aided by Colonel 
Fraser, the British Resident at Travanoore, decided 
on the plan of the building which is now erected, 
and which stands in latitude 8° 30’ 85” N., longitude 
76° 59° 45” E. Hitherto the observations have been 
carried on with small but excellent mstrumenta 
belonging to Mr. Caldecott; but his Highness the 
Rajah intends to furnish it with the finest instruments 
to be procured in , having, for this purpose, 
ees the services of T. Jones, T. Simms, and 
Dollond. .. .” 


John Caldecott, who was born in 1800 and died 
in 1849, was the commeroial agent to the Government 
of Travancore, but after the erection of the observa- 
tory devoted himself entirely to science. He was 
elected a fellow of the Royal Society m 1840. 


Vegetable Monstrosities 


THe issue of the Medical Twnes of December 7, 
1839, contains the following note: “At the Linnean 
Society on December 8 the secretary read a oom- 
munication from the Rev. Mr. Hicks describing some 
vegetable monstrosities recently met by him in the 
neighbourhood of York. They consisted in a union 
of two or more flowers into one, without any lines 
of junction whatsoever being visible, and in a multi- 
plication of the ta, the pistils and petals of 
the plant—what De Candolle has denominated, with 
great propriety, an unnatural exceas of fructification. 
In one or two ies of iris and in a specimen of 
sorophularia nodosa, or sulphur wort—all which were 
exhibited to the meeting—-the malformation of 


structure was strikingly apparent.” 
Iron Smelting in India 

Ar a meeting of the Asiatic Society on December 
- 7, 1889, extracts from e journal by Captain Jacob, of 
the Bombay Army, were read. One of these referred 
to the process of iron smelting in the Mahabaleshwar 
Hills. The smelting was carried on in the moet 
primitive way i . The ore was dug from 
pita 20 or 30 feet deep, and in appearance was like 
rough gravel. The furnace was a hole in the earth 
lined with charcoal, and fitted with a clay oven. The 
bellows were two goat akina, worked alternately by 
the hand, and terminated in a olay pipe, which 
farmed the nozzle. About three hours were required 
to amelt 12 sears of ore, producing about 5} seers of 
a rough, drossy, impure iron, which lost about 2 seers 
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more in being worked into its destined form. Thi 
ee T a a 
(leas than a penny a pound). Better English iron wa 
finding ita way into the hilla, at the same price o 
even cheaper. 


Mortality in Malta 


THs issue of the Medical Times of December 7 
1889, contains the following information: ‘From th: 
abeence of all malarious agencies the cltaracter o 
this island has bean supposed exceedingly salubrious 
The returns adduced, however, show that compare 
with Britain, the mortality is as 25 to 22 per 1,00+ 
of all ages: among the troops during the 20 yearn 
antecedent to 1837 it averaged 187ytha and th: 
admissions to hospitala 1-142 1,000 of the for» 
annually. Passing over the ordmary forms of disease 
such as fever, uloer, syphilis and others whose fatalit: 
in the tropios is proverbial, the prevalence of disease 
of the longs, in a climate hitherto supposed par 
ticularly favourable to persons predisposed to Gin 
is marked as a singular ciroumstence. Consumptio» 
in particular carries off a larger population, both civ» 
and military, than it doeg in the whole United King 
dom, for it ap by the bills of mortality that twr 
bainia of the deaths ths are from this disease.” 
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SCIENCE AND THE WAR 


IT. ANDREW'S DAY, November 30, saw tho 



























*ciety, held this year, not at the Society’s rooms 
Burlington House, London, but at Trinity 
Dllege, Cambridge, where the offices of the Society 
are removed on the outbreak of war. 

Bin the general part of his anniversary ad- 
Fess, Sir William Bragg spoke on the position 
m the Royal Society, and, by implication, of men 
m@ acience generally, in relation to the war. He 
minted out that a very large number of fellows 
m the Society are serving the nation in different 
/pacities, but he is clearly not satisfied that full 
we is being made of the scientific resources of 
reat Britain. Sir William thinks—and his 
ews will meet with general agreement—that 
spite of the widespread acknowledgment of the 
fectiveness of science, the ways of using science 
nd acientific men are being discovered too slowly. 
ere can be little doubt that our administrators, 
3 a body, lack that’ knowledge of the funda- 
entals of science which would enable them to 
ake better and speedier use of ite fruite. Sir 
illiam put this basio knowledge in the form of 


“I. Science, that is to say, the knowledge of 
ature, is of fundamental importance to tag 
necessful prosecution of any enterprise.” 

“2. Science is of general application. There is 
ot one science of chemistry, another of electricity, 
nother of medicine and so on: there are not even 
istinct sciences of peace and war ‘There is only 
ne natural world, and there is only-one knowledge 
it.” 

“3. Fruitful inventions are always due to a 


he spot.” ) 


customary anniversary meeting of the Royal © 


ombination of knowledge and of experience on. 


“4. There are difficulties peculiar to the appli- 
cation of science to war purposes”, in that it is 
not easy to maintain during times of peace the 
necessary connexion between this special applica- 
tion and the general body of science. 

These generalizations are well worth putting on 
record, for their significance extends far beyond 
the present times of strees which have provoked 
them. 

Sir William then ene | to consideration of the 
way in which more use might be made of saienoe. 
He believes that, for the present, “the most 
successful ways of using knowledge are personal 
and elastic’, rather than through a formal Ministry 
of Science, and he threw out the -suggestion that 
the Royal Society, possibly through a selected 
amall group of fellows, might be used as a regular 
consulting body, giving advice as required and also 
being kept so informed of the progress of events 
that “it might foresee occasions and needs”. 

The suggestion should be given very earnest 
consideration. The task of selecting a suitable 


‘group of fellows of the Royal Society for this pur- 


pose would not be easy, but there is no gainsaying 
that the Society has a unique range of consultant 
experience on which it can call. In addition to the 
direct use of such a body, it may be suggested that 
close collaboration with the Central Register of 
specialists maintained by the Ministry of Labour 
in association with the Royal Society and pro- 
fessional institutions would have valuable oon- 
sequences. In this way the Register might serve, 
not only as a source of scientific and other trained 
personnel, but also, as an index to the state of 
research in Great Britain, to suggest lines of 
investigation which may enable us, in Sir William’s 
words, to ‘‘foresee occasions and needs”. 
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DISCOVERY AND INVENTION IN WAR-TIME 


pore altogether from limitations of resources 

and materials imposed by national needs and 
the diversion of scientifle workers from creative or 
fundamental work to emergency problems of 
defence and the like, the impact of war is rarely 
favourable to scientific advance. War necessities 
may, and often do, stimulate invention, but they 
rarely favour, and indeed commonly retard, scien- 
tific discovery and the advance of - knowledge. 
Even in such special branches as aviation, the War 
of 1914-18 actually retarded technical progress, 
and as has been pointed out in these columns 
from time to time, warped the development of 
civil aviation. 

Under conditions of war, the conservation of 
resources, and above all of creative and funda- 
mental thought and work, becomes a matter of 
prime importance, and we may well return with 
increased interest to the symposium on invention 
presented some years ago before the Institution 
of Mechanical Engineers, as well as to the highly 
suggestive study of ©. Nicolle, “Biologie de 
Invention” (Paris: Librairie Felix Alcan), pub- 
ished in 1932. Although the symposium on 
Invention was ooncerned primarily with the 
evolution of invention and the development and 
exploitation of invention relative to patent law 
and economic recovery, the broader questions of 
the place of invention in industry and its relation 
to scientific discovery received passing notice. 

Even in regard to invention, we may not assume 
too readily that all is, and will be, well under war- 
tame conditions. The needs of a time of emergency 
are apt to stimulate Invention to solve day-to-day 
or urgent problems rather than the long-range 
problems, and particularly those involved in the 
reconstruction and re-integration of social and 
economic life after the war. If the latter needs 
and problems are entirely neglected, there are 
likely to be many gaps in our knowledge and 
many unsolved problems which will hinder us 
reaping the full benefit of our war-time effort. 
Nor should it be forgotten that it is not only from 
ad hoc research or investigation that the solution 
or clues to the solution of even the most urgent 
problems have always oome. Fundamental 
research has a stimulating and fertilizing value 
grhich should make us chary of starving it even 
in the direst necessity. 


M. Nicolle’s little book, however, made a mi 
serious attempt to probe the theory or mechani 
of acientific discovery, to which some attention + 
given in the symposium. In spite ,of frequ 
discussions, we are little nearer to the und 
standing of this question than in the time 
Bacon. Fundamental creative ability may inde 
defy analysis, but a knowledge of the oconditic 
which encourage or stimulate it is worth wh» 
all the more when the need to conserve resoum 
is most imperative. 

It is recognized that discovery precedes invi 
tion possibly by long spans of time, and invent> 
itself presupposes knowledge based on experime 
and observation. Broadly speaking, as Mr. H. * 
Dickenson pointed out in the symposium 
question, a discovery is the apprehens 
of the order of Nature, while invention 
the guidance of the known forces of Nat 
into new channels for the benefit of man. Wh 
we are primarily concerned with here, however, 
the ability to evolve new schemes or contrivane 
commonly called inventiveness, and the faok 
which are favourable or unfavourable to t 
exercise or development of this faculty. 

Many factors have similar influences on bo 
invention and the more creative act known 
disoovery. The initial effort required either 
creative thought or inventiveness can be repress 
or prolonged by excessive knowledge. The deade 
ing effect of the abundance of technical a 
scientific literature to-day has frequently be 
the subject of comment, whether from the poi 
of view of encouraging excessive specializati: 
and pre-occupation with the details of a narr 
field or from the mental indigestion it may cau 

This position, however, arises in part from t 
chaotic oondition of scientific and technic 
literature, and the failure of scientific workers 
organize a really adequate and effective abstracti 
service, with the advantages which the expe 
handling of such literature and the eliminati 
of duplicated effort would afford. The stringen 
of war-time conditions in regard to paper a» 
printing may yet supply an added stimulus whe 
the rational motive has been insufficient to ove 
come inertia or prejudice. 

Even when. allowance is made for such retardi 
influences, it has to be admitted that fundament 
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ative ability defles analysis. Although, at 
present time, a wide experience is more 
essary than ever, conscious thinking out 
science is a process rarely if ever leading to 
ral results. As Sir J. J. Thomson observes in 
collections and Reflections” : “New ideas come 
re freely if the mind does not dwell too long 
one subject without interruption. It is, I think, 
general éxperience that new ideas about a 
wject come when one is not thinking about it 
the time though one must have thought about 
« good deal before. It is remarkable that when 
48 come in this way they carry conviction with 
m and depose without a struggle ideas which 
viously had seemed not unsatisfactory’. 
[he creative mind concentrates more or less 
ensely for a leas or greater space of time upon 
toblem for which no solution is known. A new 
1 correct solution comes to it in exactly the 
16 way as a forgotten name or fact often comes 
us after we have oudgelled our brains in vain 
it. Just how or what determines the incidence 
the new idea remains an unexplained mystery. 
«can only note the predisposing factors which 
mulate it or appear to acoompany it. 
Yne of these has already been noted— 
ı break in conscious thinking about the 
«ject. Dr. H. 8. Hatfield pointed out in the 
1e symposium that in early youth the power 
assimilation may afford a criterion. The creative 
id frequently has much less power of assimila- 
1, but along some particular line it actually 
as ahead of the matter presented to it, re-invent- 
what is known. Initiative is another charac- 
«stic, even if we dissent from the proposition 
4 genius is merely a capacity for taking infinite 
ns. It is rare, however, to find genius without 
it capacity, at any rate in directions which 
ve ita ends. 
4gain, creative work is rarely accomplished by 
ı steady round of daily hours most favour- 
to routine work. It has mostly been 
omplished in violent bursts of overwork at 
h preesure, alternating with periods of oom- 
‘ative idleness in which the unconscious mind 
eble to order its content. Problems are not 
ved more slowly by easier going: rather they 
not solved at all unleas the attack reaches 
certain intensity. The creative act, as M. 
xolle points out, is essentially irrational. We 
„not impart merely by training the sense of 
ues and the capacity to discriminate instan- 
,ecusly between essential and non-essential. 
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We can only hope to supply the conditions or 
opportunities in which they flourish and develop 
and in which they can be most readily stimulated. 

Creative genius, again, is something more than 
intelligence. It is not simply the acquisition of 
new facta and their systematization. Such powers 
may be possessed to a high degree by minds 
incapable of creative originality. It is indeed true 
that if genius is to accomplish anything effective, 
it must be accompanied by good sense, and that, 
even 80, collaborators may play an indispensable 
part by keeping the creative spirit in touch with 
realities and supplying just that capacity to work 
out the consequences or practical applications of 
the discovery with which genius is apt to be too 
impatient to trouble. Anything that endangers 
its spontaneity or limits ita freedom, however, 
threatens the creative spirit. True though it 
may be that genius may triumph over any 
misfortune or obstacle, it is only those who 
succeed of whom we hear. 

In science, no less than in art, creative work 
flourishes in an atmosphere of sympathy and 
enthusiaam,’ where the mind is quickened and 
encouraged to expand. We lay oonstraint or even 
discipline on the truly original at our peril. 
Such minds are rare, but it is difficult to distinguish 
between latent genius and the normal intelligence. 
It is one of the dilemmas of wartime that we must 
seek to preserve for the creative few the full 
freedom of thought and work essential, while the 
many accept the discipline and oonstrainta de- 
manded in the national interests. More, rather 
than lees, in war than in peace, the price of liberty 
is eternal vigilance, and no severer task lies upon 
the shoulders of scientific workers than that of see- 
ing that all the vigour which they bring to national 
service in its myriad needs, and the readiness with 
which they socept sacrifice and discipline with 
their fellow citizens, shall not be allowed to impair 
for one moment the disinterested search for truth 
They who claim to be defending the cause of 
freedom and truth must see to it that, within their 
ranks at least, the quest for truth is unimpeded, 
and that no political considerations are allowed 
to fetter discovery or exposition of ita resulta when 
these are prompted by the disinterested desire to 
enlarge the bounds of knowledge. Ultimately if is 
in the truths won in many fields of knowledge— 
physical, economic, social—by creative minds 
that alone we can build the new social order 
which will make the present sacrifices worth 
while. . 


NATURE 


Dec. 9, 1939, vor 144 


THE COMPLETE CORRESPONDENCE OF LEEUWENHOE 


Alle de brieven van Antoni van Leeuwenhoek 
(The Collected Letters of Antoni van Leeuwenhoek). 
Uitgegeven, geillustreerd en van santeekeningen 
voorzien door een Commissie van Nederlandsche 
geleerden (edited, illustrated and annotated by a 
Committee of Dutch scientists). Deel (part) 1. 
Pp. 464 + 40 plates. (Amsterdam: N. V. Swete 
and Zeitlinger, 1939.) 


N 1981 when the Royal Dutch Academy of 
Science and the leading medical authorities in 
Holland were considering how best to celebrate 
the teroentenary of the birth of Leeuwenhoek in 
1682, it was resolved to prepare and publish a 
complete annotated edition of his ascientific 
writings, accompanied by English translations. 
English-speaking people will be grateful for the 
translations, and will appreciate cordially the 
compliment implied in this decision. The Royal 
Society of London- from the very outset gave 
valuable encouragement to its humble Dutch 
correspondent, and in doing so displayed the 
soundest judgment, since Leeuwenhoek’s earliest 
letters by no means foreshadowed the important 
results he was later to achieve; and this is all 
the more surprising when it is remembered that 
his first letter was written at the age of forty. 
The present instalment of this difficult and 
important enterprise, the first of twenty, is an 
imposing quarto volume which includes a general 
oon and preface by Prof. G. van Rijnberk, 
the president of the committee, the first twenty- 
one letters written between April 1673 and 
February 1676, in Dutch and English versions, a 
discussion by Dr. A. Schierbeek of Leeuwenhoek’s 
micrometrio methods as related to modern stan- 
dards, brief notes on the persons mentioned by 
Leeuwenhoek and the annotators, bibliography, 
indexes in Dutch and English, and thirty-nine 
plates based on photographs of the original 
drawings which have survived, and also some 
modern figures which the committee considered 
essential to elucidate the text. The work is well 
printed, but the paper used in the plates is so 
friable that in the reviewer’s copy one sheet had 
broken at the hinge and worked loose before the 
book was used. Also we suggest that it is a mis- 
take to reproduce line engravings as half-tone 
blocks—the line block gives a better result, is 
leas costly, and can be printed on durable paper. 
It must be allowed that the illustrations of the 
work generally admit of some improvement. In 
particular the figures of Leeuwenhoek’s mioro- 


goopes are unworthy of an edition which aspi 
to present to us the complete Leeuwenhoek. 

1921, Roemer published photographic reproductk: 
of the Utrecht microscope which were admirabl: 

Of the twenty-one letters now listed one |} 
never been available and its contents are the 
fore unknown, and two others are merely covers 
letters of only a few lines each. Henoe this volu 
deals with but eighteen of the relevant letters. 
has, nevertheless, taken several years to prepa 
so that unleas the rate of publication oan 
materially accelerated the entire correspondence 
some two hundred and eighty letters can scaro 
appear in the lifetime of the present generatie 
A similar Dutch undertaking—the works of C 
Huygens—was commenced in 1888 and is » 
proceeding. All the eighteen letters above me 
tioned were published in Holland tn extenso 
1931 with English translations, except those whi 
had been more or leas completely translated in # 
Philosophical Transactions. The present volur 
therefore, contains nothing new apart from the 
passages which were rejected by the Philosophi 
Transactions translator. These omissions prc 
to be of little importance, except perhaps í 
section on digestion which forms the concluss 
of letter 18 (12). 

The first concern of the English reader will 
with the accuracy of the translation. Most Dut 
biologists speak and write English so well that 
would seem unnecessary, and even ungracious, 
offer them any assistance. Nevertheless, th- 
are criticisms to be met, and we would stron, 
urge the Dutch committee to anticipate them 
submitting the English version of all fut 
volumes to the censorship of one of their Engl 
friends. The translation, or rather the interpre 
tion, of Leeuwenhoek, due largely to his chat 
and inexact manner of expressing himself, can 
quite speculative and laborious. We had hor 
that these difficulties, magnified in Great Brits 
by lack of familiarity with the language a 
customs of seventeenth century Holland, coulda 
would be resolved by a Dutch-speaking committ 
When the Philosophica Transactions transla: 
found himself in deep waters, as he frequently d 
he took refuge in a literal translation of Leeuw: 
hoek’s words. That, however, is the way of œ 
and perplexity. In Dobell’s book the proble 
were faced with uncompromising determinats 
and precise knowledge, and most of them yield 
to this treatment. Our Dutch friends, on the otl 
hand, have made the mistake, as we think, 
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ypting the orthography and faulty text of the 
ilosophical Transackons exactly as printed, not 
m excluding typographical errors. Obvious 
enright mistakes are of course corrected, and 
we parts which were omitted in the Philosophical 
tnsachons are translated into modern English. 
© result, leaving us as it does practically where 
were, is somewhat disappointing. 
We admit that to edit the whole of the Leeuwen- 
ək correspondence with the meticulous scholar- 
p of a Dobell would be a stupendous task, and 
ud not be entrusted to one man, but this is a 
se where the counsel of perfection is not an 
ernative but the only course to follow. In 
wsequence of the method adopted by the Dutch 
umittee, the Philosophical Transactions letters 
» presented to us in a hybrid dialect which 
xn an Englishman cannot fully comprehend 
thout recourse at times to the Oxford 
otionary, nor is any attempt made to parallel 
» distinctive style of the original Moreover 
» same word may have a different connotation 
seventeenth and twentieth oentury English. 
3 cannot but feel that, if only for the sake of 
iformity, the Philosophical Transactions versions 
wld have been corrected and modernized, 80 
to reduce the whole text to the same idiom. 
A fow examples as reprinted by the Dutch 


U illustrate the point: p. 38, Fie pit I am 
me to collect” [inclined to the opinion] ; 
1 some fow places [in the liver] the blood. lay 
n-wise . . . dispersed through the Liver out 
the veins” n veined like marble]; p. 109, 
hese Globuls I judged to be blood, and that, 
coking our body with a pin without hitting a 
in, the bloody Globuls did issue from between 
5e [muscle] filaments”; p. 128, “the red 
Fal agitated pesle-mesle, and as if each 
bul had yet a second motion, and that about 
axe” -mell and axis}; p. 197, “the holes 
the Nerve were not round nor so regularly 
sited by one another’ [punched]; p. 303, 
ppeared to me in my Microscope, of the thick- 
3% of a great Bread-knives back” ; ‘p. 305, “it 
sed. but sid slowly through blew Paper”; p. 
i, “then will each degree of hardness... 
136 more or leas sharpness of taste upon our 
ngue, and consequently produce a sulijtable 
eration” [specific reaction]. In this the 
itors have modernized the spelling of “‘sutable’’, 
d in another place they have substituted “T 
pared” for “I did myself prepare’, but why 
xy should have done so in these and a few other 
sæ whilst ignoring all other archaisms is not 
ained. 


dere are some examples of their modern 
which objection could be taken: p. 173, “the 
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yolk-cells give thess eggs a troubled [turbid] ap- 
pearance’; p. 209, “examination of the optic 
nerve by picking [teasing] it”; p. 217, “post- 
mortal changes in the optic nerve’; p. 221, 
‘mhomogenous nature of tobacoo-smoke”’; p. 
223, “containing in its inner hollow a grain of 
gun-powder” ; p. 227, “the sting of a scorpion 

is not letal” [use of German instead of English 
equivalent]; p. 849, “‘egg-pod” [shell membrane] ; 
p. 365, “That is why it may make [give] the 
impression of a cavity”; p. 357, “the medulla 
often contains air, and then appears to be black, 
owing to a total reflexion [f] of the light”. To 
translate “Heer liefhebber” aa “gentleman amateur” 
is to carry literality too far. ‘“Philosopher’’ or even 
“virtuoso” (as on p. 803) would be more suitable. 
Apart from a number of minor misprinta the 
following points should be included in the list of 
errata and addenda: pp. 41 and 73, Letter 5 (3) 
as published in the Philosophica} Transactions 
includes a part (par. 6) of Letter 2; p. 45, the 
plate of the bee in the Lancisian library in Rome 
is dated 1625 and bears the name of BStelluti; p. 
75, “And exhibiting my Blood to myself in very 
amall parcels, the globuls yielded very’ colour’ — 
the Philosophical Transachons version which is 
followed has it oorrectly “very little colour” ; 
p. 151, the belief that nerve fibres were tubo 
whioh transmitted fluid contents survived until 
the middle of last century; p. 155, the whole 
paragraph refers to the vagus and none of it to 
the optio nerve—in the latter part of the paragraph 
Leeuwenhoek was perhaps describing the pul- 
monary plexus of the vagus ; p. 175, the suggestion 
that Leeuwenhoek discovered the eggs of the liver- 


_fluke in the gall bladder of the rabbit, but not the’ 


oocysts of Eimeria as suggested by Dobell, is so 
highly improbable as to be unacceptable without 
further evidence ; p. 213, dark ground illumination 
was undoubtedly described by Hooke in 1678, 
which lends colour to the conjecture that Leeuwen- 
hoek may have hit upon it in 1675; p. 219, 
sections as aids to anatomical study were used 
before Leeuwenhoek by Boyle (1663), Hooke 
(1665), and Grew and Malpighi (1672); p. 331, 
the attribution of the discovery of Daphnia to 
Goedart by Swammerdam is difficult to explain 
but nevertheless an error, and the reference to the 
“Historia Generalis” 1665, Tab. VI, should be 
1669, Tab. I ; p. 383, in discussing Leeuwenhoek’s 
estimate of a hsirsbreadth the annotator has 
misunderstood a statement by Dobell, who did 
not assume that Leeuwenhoek’s wig was made of 
human hair—in fact the contrary is expressly 
implied. 

If some of the shortcomings of this work have 
been dwelt upon, it must not be concluded that itse 
merits are not considerable and impressive. The 
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defects we have mentioned are remediable for the 
past and preventable in the future. The dis- 
ooveries of Leeuwenhoek are of such importance 
as to exact the highest standard of performance 
on the part of those who seek to do him honour. 
In the efflorescence of the arta and sciences which 
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occurred in Holland in the seventeenth centu 
Leeuwenhoek occupies a commanding place, a 
therefore any oommemorative edition of | 
writings should reflect the univergal reverence 
which the genius of this remarkable man is he 

F. J. Cons 


MINERAL NAMES 


Descriptive List of the New Minerals, 1892- 
1938 

Containing all New Mineral Names not mentioned 
in Dana’s “System of Mineralogy”, sixth edition, 
1892. Compiled by George Letchworth English. 
Pp. vii+ 258. (New York and London: McGraw- 
Hill Book Co., Ino., 1939.) 18s. 


N R. GEORGE L. ENGLISH, well known to 
mineralogists all over the world from his 
long connexion with the firm of Ward’s Natural 
Science Establishment at Rochester in New York 
State, has qompiled from various sources an alpha- 
betical list, with definitions, of all new mineral 
names not included in the sixth edition of Dana’s 
“System of Mineralogy” published in 1892. 

Beginning in 1887, the Mineralogical Society of 
Great Britain has published fourteen liste of new 
mineral names, compiled by Dr. L. J. Spencer and 
printed at the end of each volume of the Min- 
eralogical Magazine. In each list the names were 
arranged alphabetically, but as the fourteen liste 
contain more than 2,100 names, it will be a great 
convenience now to have all the names available 
im one volume. 

For several years the Mineralogical Society of 
America has had a Committee on Nomenclature 
at work. The final report of this Committee has 
recently been adopted by the Society, and Mr. 
English has heen able to incorporate in his list 
the changes in names proposed. These changes 
fall under two headings: (1) those merely involv- 
ing a different spelling from that adopted by E. 8. 
Dana in the sixth edition of the ‘System of 
Mineralogy”; and (2) those calling for a definite 
choice between two alternatives both in common 
use among American and British mineralogists. 
It is satisfactory to note that a certain measure 
of agreement was reached between the American 
Committee and a committee appointed by the 
Mineralogical Society of Great Britain at a joint 
discussion which took place in Washington in 1933, 
and the only names of common minerals for which 
the spellings preferred by the United States 
jnineralogista are not likely to be taken into 
general use here are: ‘sulfur’ for ‘sulphur’, 


‘hematite’ for ‘hematite’, and perhaps ‘feldspar’ . 
‘felspar’. 

The spellings ‘feldspar’ and ‘felspar’ have bc 
been in general use in American and Brit 
mineralogical and geological books for nearly 
century and a half. The spelling ‘felspar’ w 
introduced in 1794 by R. Kirwan in the seoo- 
edition of his ‘Elements of Mineralogy”. In: 
first edition he had spelt it ‘‘feltapar’ and “f 
spar’, and he explained his change of spelling ir 
footnote: “This name seems to me derived fre 
Jels a rook ; it being commonly found in granit 
and not from feld, a fleld; and hence I write 
thus, felspar.”” In this assumption Kirwan w 
wrong. The name was not German, but Swedi 
It was first introduced by D. Tilas in 1740 in 1 
first volume of the T'ransactions of the Swed 
Academy of Sciences. It seems that Tilas wr 
“feldtepat” in his manuscript, but in the print 
paper the name appears with no fewer than fc 


different on a single page: “feldt spa’ 
“feltspat”, “fältspat” and “‘feldtspat’”. Linna 
used ““‘fdltspat’”’ in 1748 and so did Cronstedt 


1758. Contemporary German works gave k 
“Feldspat” and “Feldspath”, and in English 
find “field-spar” (1772), “feltepar” (Kirwan 178 
“feldspar” (Hutton 1785), “fieldspath” (Bedd 
1791) and “feldspat” (Wedgwood 1792). 

Tilas had published no explanation of t 
derivation of his name, but it is believed to re 
to the abundance of the mineral in the tilled fie’ 
in the rapakivi granite district of south-west: 
Finland, and ita derivation from the Swed 
“feldt’” or “falt” (= field) is undoubted. J. 
Dana in his famous “System of Mineralog 
adopted the spelling “feldspar” from the st: 
(1837) and this spelling has remained in gene 
use in the United States, while Kirwan’s spell» 
“felspar” was adhered to in Great Britain. In + 
last few years, since the discussions with # 
American Nomenclature Committee, many miner 
ogists in Great Britain have adopted the spells 
“feldspar”, but this has not been acoepted by * 
leading mineralogical and geological periodic: 
Fortunately, whichever spelling is used, no Ce 
fusion in meaning will arise. 
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THE RARE EARTHS 


melins Handbuch der anorganischen Chemie 
hte völlig neu bearbeitete Auflage. Herausge- 
ben von der deutschen chemischen Gesellschaft. 
stem-Nummer 39: Seltene Erden. Lief. 1: 
mleitendet Überblick, Geschichtliches, Vor- 
mmen. Pp. 122-+iv. (Berlin: Verlag Chemie, 
m.b.H., 1938.) 14.25 gold marks. i 
CHIS part of Gmelin’s “Handbuch” contains a 
historical acoount of the discovery and 
currenoe of the so-called ‘rare earths’, a descrip- 
m of their minerals and an account of their 
graphical distribution.! The discovery of large 
posits of monazite sand in Brazil, in North and 
sath Carolina and in India has perhaps rendered 
+ designation rare earths misleading, but it is in 
mnmon use, although in this work the term 
cludes the elements scandium and yttrium as 
ll as the fascinating cluster of elementas which 
idges the gap between barium and hafnium. 
In spite of much previous work dating back to 
6 year 1794, the mystery of this cluster remained 
asolved until the work of Moseley on atomio 
ambers and of Bohr on atomic structure provided 
e solution. The number of elements was fixed 
fifteen, of which all but one are definitely known. 
1e existing data about No. 61, which is called 
inium or florentium, are derived from X-ray 
ectral lines in the L- and K-series. The unusual 


similarity of chemical properties of the others is 
associated with peculiarities of atomic structure, 
the outer shells of electrons being alike in all cases. 

The most characteristio property of the group 
is their paramagnetism, which begins at cerium 
and increases progressively to lutecium. This 
property is associated with the occurrence of 
valency electrons in the fourth quantum group. 
Moreover, whereas the basicity of the tervalent 
elamente increases from aluminium to lanthanum, 
it decreases very slightly but steadily from 
lanthanum to lutecium. A similar increase and 
decrease is noticed in the dimensions of their ionic 
radii (the lanthanide contraction). No mention is 
made of the recent work of Klemm and Bommer, 
which reveals a periodicity of atomic volume with 
high peaks at europium and ytterbium. 

Modern views on crystal structure have had an 
important bearing on the development of geo- 
chemistry. The rare earth minerals occur chiefly 
in granites and pegmatites, and their occurrence 
is determined more by lattice dimensions than by 
valency; the small ionic radius of aluminium 
seems to render it incapable of replacing rare-earth 
metals to form isomorphs. 

A comprehensive table gives the proportions of 
the various elements in many minerals as deduced 
from spectral intensities. 


MECHANICS OF SPORE DISCHARGE IN TERRESTRIAL 
PLANTS 


yore Discharge in Land Plants 

y Dr. C. T. Ingold. Pp. vii+178. (Oxford: 
arendon Prees; London: Oxford University 
ess, 1939.) 7s. Od. net. 


R. INGOLD has for some time paid special 
attention to the discharge of spores, par- 
ularly in the group of fungi, stimulated as he 
atefully acknowledges by the important contribu- 
ms Prof. A. H. R. Buller has made to this subject 
his six volumes of “Researches on Fungi”. Dr. 
gold’s own publications have so far dealt only 
th fangi, but following up this Interesting subject 
has examined critically the spore discharge of 
yptogamic land plants as æ whole, and the 
eent volume deals with the Bryophyta and 
eridophyte as well as the Fungi. It is perhaps 
tural considering the inception of his investiga- 
ms that his latter group of planta receives 


preferential treatment, but we must remember also 
that the methods of spore liberation among fungi 
are more varied. 

Reviewing these seriatim, the author deals with 
the water-squirting mechanism of the Ascomycetes 
and other fungi, with the discharge due to round- 
ing-off of turgid cells, with the catapult mechanism 
of Sphstrobolus and with the drop-excretion 
process of basidiospore discharge. The mechanism 
of this latter process is not as yet fully explained. 
Prof. Buller has stated that “it may be that 
the force of surface tension is used in some way 
to effect discharge’. Dr. Ingold gives a very 
careful consideration to this suggestion and from 
his calculations concludes that there appears to 
be sufficient surface energy to discharge the spore : 
but that it is not easy to see how this energy could: 
be mobilized to bring about the discharge. A final 
solution of the problem, he thinks, must be sought 
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in & more intensive study of some cases of abnormal 
discharge which have been reported by Buller. 

In connexion with the basidiospore discharge Dr. 
Ingold describes his observations, accompanied by 
excellent drawings, on the liberation of the basi- 
diospores of Puccmia and also of the so-called 
“shadow yeast’ Bullera alba, which from the 
nature of its spore formation must be included 
among the Basidiomycetes. In the Bryophyta he 
describes in detail the scattering of the spores from 
the open capsule of Cephalozia bicuspidata by the 
spring mechaniam of the elaters released by water- 
rupture. This latter process is also dealt with in 
considering the spore discharge of the ferns and 
of Selaginella. 
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In concluding a final chapter given up to 
general consideration of spore discharge in Crypt 
gams, the author makes a plea for the expe 
mental study of this process in the ordina 
botany courses at the universities. The realizati- 
of this very reasonable hope will be great 
facilitated by the publication of the book und 
review, which not only describes clearly the mar 
fascinating methods of spore discharge ahd disper: 
found in cryptogamic land plants, but also oo 
tains a large number of excellent illustrations, mo- 
of which have been specially drawn to explain t) 
various mechanisms of dispersal. The historical i 
troduction and the bibliography will be of gre 
value to students of this very interesting subje 


DETERMINANTAL LOCI 


The Geometry of Determinantal Loci l 
By Prof. T. G. Room. Pp. xxviii + 488. (Cam- 
bridge : At the University Press, 1938.) 42s. net. 


phe T. G. ROOM uses the symbol (|p, glr [n]) 
‘to denote the locus, in projection space [n] ofn 
dimensions, whose equations are given by the 
vanishing of the determinants of order r + 1 of a 
matrix (xy), of p rows and g columns, whose 
elementa are linear functions of the (general 
homogeneous) co-ordinates in [nm]. This he calls a 
determinantal locus; particular determinantal 
loci are the conic in [2] and the quadric surface, 
cubic curve and cubic surface in [3], with respective 
symbols (2,2, ,[2]), (22h [3], (12,3)1,[8]) and 
(13,3|s,[3]). (|p,¢l-. ["]) may be projectively 

as the locus of the meets of the œ "= seta of 
corresponding [n — p + rls ofg projectively related 
[n—p]-stars, and, since (|p,ql,, [*]) is the same as 
(\¢,p],,["]), there is a conjugate projective genera- 
tion obtained by interchanging p and g. Thus the 
cubic curve in [3] may be regarded either as the 
locus of the meets of corresponding planes of 
three related pencils or as the locus of the meets 
of corresponding lines of two related point-stars. 
If p and q are equal, the two conjugate generations 
are of the same kind. 

Prof. Room’s book, in which he uses both 
synthetic and algebraic methods, is divided into 
three main sections. Part 1 deals with the general 
(lpgli, ["]) and Part 2 with the loci obtained by 
specializing the matrix (z4), with particular con- 
sideration of the cases in which this matrix is 
symmetric or skew-symmetric. . Part 3 is an 
exhaustive and fascinating account of the different 
types of determinantal quartic primal and asso- 
clated loci in [4]. 

The general theorems proved in the first two 
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parts are of a formidable nature, but they a 
freely illustrated by examples in which the alg 
braio quantities are given partioular numeric 
values. The author recognizes that it is general 
the special cases which are of the greatest intere 
and, while sympathizing with his evident desire » 
keep the book to reasonable proportions, we show 
have liked to see him develop some of them furthe 

In the generation of the cubio surface in [3] b 
three related point-stars, there are six seta of thre 
corresponding planes which meet in a line instee 
of a point. These six lines and six others, whic 
arise from the conjugate generation and are paire 
with these, form a double-six of lines, with tl 
property that no two lines of the same set of s 
intersect and each line of one set meets all br 
one of the lines of the other. The remainir 
fifteen lines of the cubic surface arise naturalb 
though not so simply as this, from the projectis 
generation. In chapters iv and xii, Prof. Roo» 
describes many new such configurations of linee 
spaces with remarkable intersection properties. 

The class of determinantal loci is very extensive 
It includes, for example, all plane algebraic curve. 
and, in fact, as the author claims, almost all lo 
of whose projective properties anything is know 
are either determinantal loci or closely connecte 
with them. The great diversity of the problen 
solved and the naturalness with which they fa 
into the author’s scheme fully justify that claim 
The book consiste very largely of origins 
researches, and among these the chapters on tb 
representation of spaces by points and the chapt 
and appendix on the freedom of loci are par 
ticularly interesting. 

The index and table of oontenta are admirabl 
complete and the author suggests a useful cour 
of selective reading. D. W. B. 
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X-RAY ANALYSIS AND THE STRUCTURE OF MATTER* 
By Sm WitiiaM Brace, O.M., K.B.E. Pres.RS. 


y” EN .the new methods of X-ray analysis 
were first’introduced a quarter of a century 
o, there was naturally no clear realization of the 
tent and character of the fields of research in 
uah they would eventually be employed. Certain 
plications were found for them at onoe, but the 
ara have brought wide and unexpected develop- 
mta. Some of these are gathering themselves 
gether, and, in conjunction with other methods 
physics and chemistry, begin to form what 
ight well be called a new branch of science. 
In the early phase of the X-ray crystal studies, 
e object of interest was the perfect crystal; in 
© later phase, attention is directed towards the 
partures from perfection, which turn out to be 
the greatest interest and importanos. 


EARLY WORK ON CRYSTAL STRUCTURE 


It will be remembered that the method of 
alysis of the structure of matter by means of 
-reye was based upon a suggestion made by Dr. 
. von Laue. If the atoms in a crystal were in 
yular array, the passage of ether waves through 
 arystal should be acoompanied by diffraction 
ects, provided that the lengths of the waves were 
the same order of magnitude as the spacings of 
e atoms. In the case of the ether waves emitted 
' an X-ray bulb—if indeed the X-rays were 
her waves, of which there was some doubt at the 
ne—there were reasons to suppose that the 
«ve-lengths were of the magnitude required. 
we experiment was made, and was successful. 
The diffraction effects provided means whereby 
+ crystalline arrangements could be calculated. 
16 researches of the first few years of X-ray 
‘alysis were therefore concerned with the 
aracter of the crystalline arrangement in 4 
umber of the simpler cases. As confidence grew 
id skill increased, more difficult structures were 
tacked, and indeed it has been very surprising 
find what complicated structures can be un- 
velled. One helpful circumstance has been the 
istenoe of families of substances, since the pro- 
essive differences in the members of a family 
ve rise to corresponding changes in the diffrac- 
m patterns. Thus, for example, the large family 
silicates was examined and the connexions 
tween composition and diffraction effects, and 


From the presidential address to the Royal Society, dalrvored on 
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again between the latter and structure, were 
observed and compared. Certain simplicities and 
uniformities then appeared, and it became possible 
to put in order a mass of details which had not 
previously appeared to have any relation with 
each other. 

It was not long before the results in this field of 
research became so numerous that books of no 
small size were required to contain them. In 
thousands of casea, the dimensions of the unit cell 
of the crystal were determined, and at least the 
apace group or character of the arrangement of 
the atoms within the cell. In a number of these 
cases the exact relative positions of the atoms 
could be found, though this additional task has 
often been formidable. Work of this kind con- 
tinues, and rightly so, to be the occupation of 
many investigators. All such work belongs to the 
first phase to which I have referred. 


IMPERFECTIONS OF CRYSTALS 


The application of the X-ray methods has for 
some time been entering on a second phase. It 
now deals with a natural phenomenon differing 
entirely from that which was the first to be 
examined. The earlier work was concerned with 
the arrangement of the atoms in a perfeot orystal, 
that is to say, a body in which the mutual forces 
are balanced, and the srrangement is complete. 
Thermal movements may still be there, but the 
average dispositions of the atoms are settled, 
and are uniform throughout the body of the 


It is doubtful whether there is such a thing as 
a perfect arystal large enough to be handled ; 
perhaps the crystals of diamond and graphite are 
nearest to perfection. In almost all cases there 
are deviations from complete uniformity. A 
crystal that has every appearance of being perfect 
may consist of an assemblage of minute arystallites, 
more nearly perfect individually but lacking 
uniformity of orientation to a greater or leas 
degree. Other bodies that do not appear to, be 
crystalline at all may consist of crystallites 
oriented so irregularly that the bodies seem to be 
isotropic. The crystallites may vary in size as well 
as in relative orientation. Two or more orystal 
forms may be present in the same body, so mixed 
together that only the X-ray methods can maké 
any attempt to disentangle them. Sometimes one 
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greater lattico overrides in a more or leas regular 
fashion a smaller lattice, as a pattern of ploughed 
fields may override a pattern of furrows: Also a 
lattioe may be distorted by strain. In a substance 
in the liquid state there may be associations and 
partial arrangements sufficient to show X-ray 
diffraction. . 

Moreover, arrangements and dimensions may 
vary with time, both im solids and liquids; some 
forms or extenta of arrangement may even dis- 
appear, new forms may appear at the expense of 
the old. Perfection of crystalline arrangement is 4 
goal which is never achieved. In fact the processes 
of the world are based upon such deviations from 
perfection, and their continuous modification. If 
all ents of atoms were complete, there 
would be nothing left but stagnation and the peace 
of death. 

It will be seen, therefore, that a new field of 
research of extraordinary interest is being opened 
up. It is in this field that the physicist and chemist, 
and indeed scientists of every persuasion, must look 
for explanation of many of the properties of their 
materials, such as their relations to magnetism 
and electricity, thermal conductivity, tensile 
strength, various surface effects and so on; and 
also the time changes in these properties, such as 
the creep to which the engineer has to give so much 
attention.: Properties such as these have been 
_ called by Orowan and others the ‘sensitive’ pro- 
perties, since they depend on the particular state 
of a body, which state in turn depends largely 
on the conditions of the new field of which I 
am speaking. The biologist finds interest in it, 
because the life processes seem to involve the 
relations between large aggregates, molecules or 
assemblages of molecules, with one another or 
with media in which they are imbedded. Some- 
where in this field life and matter are first found 
in association. 

It may seem unreasonable to expect help in the 
resolution of such complications from the X-ray 
diffraction effecta. It is to be remembered, how- 
ever, that the X-ray photographs are very rich in 
information. The gratings are three-dimensional 
and may be examined from a variety of aspects ; 
each photograph or spectrometer record is a two- 
dimensional diagram of positions and intensities 
of diffracted spote. A light spectrum of the 
ordinary kind is uni-dimengional only. The photo- 
graphs vary in definition, being less easy to read 
as they deal with more complicated cases; but 
the technique is rapidly improving. 


Mosaic EFFECT 


* The earliest of these phenomena of the larger 
field was the so-called mosaic effect. A orystal of 
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rooksalt, for example, is a mass of small cryste 
each of which approaches to regularity far mc 
completely than the whole. The separate aryst 
lites are not in perfect alignment with each oth 
Hence arose one of the perplexities of the ea 
days. It was extraordinary to find that the l- 
perfect crystal reflected the X-rays in great 
intensity than the more perfect, and that t 
reflections from the face of a crystal—-quarty, : 
example—might be increased if the surface w 
roughened. The puzzle is solved if we rememl 
that, as Darwin and others pointed out, © 
crystallite may screen another. If the orientatk 
of the two are exactly the same, and they are + 
at the proper angle for reflecting the incide 
X-rays, the first orystallite will partly absorb t 
rays in producing its own reflection and the low 
will not have ite full opportunity. But if, as 
usual, the crystal is moved through amall ang 
about the above setting so as to give every oryst 
lite ite chanoe—provided that the X-rays c 
penetrate the crystal so far as to reach it—and 
the second is in the right orientation for refle 
tion when the first is not, then the incident re 
get through the first and are reflected by t 
second ; the integration of all efecte therefi 
gives a larger total when the orystallites aro r 
parallel. 

This mosaic character is very common, even 
orystals of the purest material. There are indi 
tions, a8 remarked by Goetz and others, that 
some, cases at least it is the state of great 
equilibrium. Thus W. A. Wood shows th 
crystals of copper and other metals of extrem 
purity are reduced by cold working to crystallir 
in more or leas complete disarray. The substan 
do not then return to their former state, thou, 
they can be taken some way towards it by moderé 
heating. To restore them to their original state 
would be necessary to begin over again from t 
melt. A similar effect was shown by Ewald 
occur in the case of rocksalt. It may also 
significant that of the two forms of diamo 
examined by Robertson and Fox, that which 
the more transparent to infra-red and ultra-viol- 
and may therefore be taken to be in great 
internal equilibrium, is also the one in whi 
there is some mosaic character. 

If this form of disintegration of a larger crys 
into crystallites is really due to the release 
energy, it might be expected to proceed until t 
process was complete and the substance becar 
amorphous. Wood shows that it does not proce 
indefinitely and that the copper crystallites ha 
an average linear dimension of about 700 A.; # 
silver the figure is 800, for nickel 1200, and so c 
The disintegration ceases at a certain point. T 
metals were of extreme purity. Unless it appe 
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j 
iat the mere trace of impurity governs the effect, 
must be supposed that the disposition to form 


tgregates of definite magnitude is present in the . 


ypper atoms themselves. 
The presence of crystallites of a definite pattern, 


xeir dimensions, their preferenoe for any particular _ 


‘ientation in relation to the body which contains 
wem and ther proportional amounts are all 
etermined by the X-ray photographs. It is to 
e remembered that the diffraction spectra of æ 
mpound of different crystallites do not modify 
` disturb each other's evidence. The data on 
hich calculations are based are the forms and 
itensities of the spota and Imes in the X-ray 
iotographs. ‘The calculations are often difficult 
id lengthy because so many factors have to be 
aken into consideration ; in fact there is plenty 
“evidence, and the most troublesome part of the 
asiness is its interpretation. 


APPLICATIONS TO METALS AND TO Larcs 
MOLECULES 


It will be readily understood that such measure- 
ents as these can be of great assistance in the 
udy of metals. It is possible to examine in a new 
id most effective way the phase diagrams of the 
etallurgist, and the various effecte of composition, 
mperature and time, and this not only for binary 
loys but also for ternary and still more oompli- 
sted mixtures. With these powers in hand, and 
uth the remarkable socuracy of the modern 
-ray spectrometer, which oan show minute 
{anges of form due to temperature or an admix- 
ure of foreign atoms, and can show also any varia- 
ons in the extent of order and disorder in the 
omic arrangements, it is-not surprising that 
scoretical metallurgy has acquired a new life 
id that practical metallurgy begins to gain 
.tereby. 

Since the X-ray methods can do so much to 
soover the composition of molecules, evan very 
rge molecules such as the phthalocyanines 
toberteon) or the sterols (Bernal, Crowfoot and 
shers), and also to determine the arrangement of 
«© molecules in crystalline aggregates, and yet 
rther to find any preferred orientations that 
vere may be, the methods can be fitly used for 
e examination of fibrous materials. In ootton, 
ik, rubber and many other substances there are 
ng-chain molecules which are linked together into 
ystallites having preferred orientations along the 
ugth of the fibre. So also nerve, muscle, horn 
ad such-like contain proteins and keratins in 
arous forms. It is even possible, as Bernal has 
own, to find some details of the composition, 
<ucture and arrangement of immense molecules 


ch as those of a virus. Very interesting papers 
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on these subjecta have been communicated to 
the Royal Society, some of them during the present 


year. 

It is to be observed that the extension of the 
X-ray methods to these larger soale problems is 
greatly facilitated by extrapolation from simpler 
observations. In the case of organic substances, 
the modea of assemblage into characteristic 
combinations of atoms, such as the association of 
carbon atoms in the benzene ring, are governed by 
rules which are so closely followed in the simpler 
oases that they can be assumed to hold in the more 
complicated. ‘These rules relate to the distance 
from atom to atom in various cases, and the 
mutual orientations of atoms. In this way very 
important suggestions have been made in re- 
spect to the construction of the more difficult 
assemblages. 

It is to be remembered, of course, that there are 
other physical methods of observation whioh 
contribute to the understanding of the complex 
substances of Nature, which are all the more 
effidient now that the X-ray methods are able to 
make their characteristic contribution. First of all 
comes chemical science, the power of which is so 
obvious and well known that I need not do more 
than refer to it. Optical properties have been 
found to be extremely useful. So also the magnetio 


“properties are found to be olosely related to struc- 


ture. Thus, for example, the disposition of & 
molecule containing benzene rings oan often be 
predicted from diamagnetic measurements. 

The sum total of these powers, some new, some 
old, all reinforcing each other in a common advance, 
is so great that, as I have already said, a new 
field of inquiry of first-rate importance has been 
well entered. That which the eye cen see is one 
thing: that which the “microscope reveals is 
another. Far beyond any vision is the individual 
atom and the atomic nucleus, of which so much 
has been discovered in recent years. But a vast 
range of magnitudes lying approximately between 
10 and 10,000 A. has never been accessible to the 
direct attack which the ranges on either side of it 
have experienced. Within this range lie all the 
processes which are concerned in the building of 
living substances, animal and plant, and in the 
changes of growth and deoay. In this range lie 
also elements that are the origin of the properties 
of our materials, alloys, glasses, fibrous substances 
of all kinds, and here take place transformations 
which change these properties, some of them espec- 
ially rapidly when urged by heat, some so slowly 
that centuries must pass before they become visible 
or effective. The recent advance into this new 
field is only the preliminary to what is sure to 
follow. We have before us an inquiry of supreme 
interest. 
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CAMBRIDGE UNIVERSITY EXPEDITION TO JAMAICA 


By Dr. V. J. CHAPMAN, 
UNIVERSITY OF CAMBRIDGE 


"| HE Expedition left England in two parta, on 
June 15 and 22, and was scheduled to return 
on September 19. Owing to the outbreak of war, 
the main party left Kingston a few days earlier 
than was anticipated, but in spite of this change of 
plan the principal items in the programme were 
carried to a successful conclusion. The personnel 
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consisted of Dr. V. J. Chapman, the leader, Dr. 
H. Hamshaw Thomas, who took charge of the 
forest party, Mr. J. A. Steers, who took charge of 
the schooner on her voyage around the 
island, Mr. J. 8. Colman in charge of the zoology, 
Mr. W. R. Philipson, Mr. J. Lofthouse the surveyor, 
Mr. K. R. Sporne, and Mr. D. J. Crisp. We were 
fortunate in being able to co-opt three persons in 
Jamaica, and it is a pleqsure to record how much 
their inclusion helped the expedition. The local 
members were Mr. C. E. Hamshere who assisted 
the geographers, and Miss O. Baxter and Mies L. 
Scudamore who aided the forest party. The 
Expedition was largely financed by the Royal 
Society, and our thanks are due to that body and 
other institutions which provided money, and also 
to the Government departments of Jamaica and 
private residents in the island whose ready 
co-operation greatly facilitated our work. 


The primary object of the expedition was 
study the development of the cays and of tk 
shore line, especially in the neighbourhood 
Kingston, and also the role of the plants a 
animals concerned in the process. A visit w. 
first paid to the Morant cays which lie on a sho 
about 60 miles south-east of Kingston (see accor 

panying map, Fig. 1). Whe 
later on, the cays near Kingst 
“were examined, it became appa 
ent that the Morant cays for 
an independent group the stru 
ture of which is quite unlike th: 
of the Kingston cays. The Mo 
ant cays, four in number, 6 
simple sand cays composed 
Halimeda and shell sand togeth 
with coral fragments (Fig. £ 
These cays were unique amoi 
those investigated in that th 
beach rock forms promenad 
comparable to those of the lo 
wooded islands of the Gra 
Barrier Reef. These structur 
always occur on the windwan 
sides of the cays and are heavi 
eroded. In some of the depre 
sions crystalline salt and ale 
appeared to be combining to pr 
duce a hard crust similar to th 
formed on the surface of the promenade, and it 
hoped that an analysis of the crust and the alge 
salt mixture may throw some light on ite form 
tion. Whilst the height of the promenades on t) 
Queensland islands suggested that a slight fall 
sea-level had occurred, we came to the conalusik 
that this was not the solution on the Morant cay 
but that storm waves and spray would probab 
account for their height. 

Of the cays in Portland Bight, all but two a 
built up largely of Halimeda sand, whilst those < 
Port Royal (outside Kingston Harbour) form 
graded series extending from the outer cays, wi 
coarse ooral on the exposed. south-east and sou 
sides, to the inner sandy oays, with only a fe 
boulders on their weather sides. The similari 
of the environment of these two groupe of ca 
makes it very difficult to explain why one set 
so different from the other. Many of the ca, 
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cees one or more lines of beach rock lying at 
rying distances off-shore, and it would seem 
at these represent former outlines of the cays 
d they might therefore be used to indicate 
anges of shape. A study of the physiography 
the Palisadoes, together with what is known of 
past history, suggests very strongly that this 
id and shingle spit rests on a rocky ledge, and 
14 it has united several former shoals or cays 
zich are now represented by the stable salienta 
amb Point, Little Plumb Point, and Rocky 
int. There are three factors which have oon- 
alled the development of this spit in the past and 
doh will determine any future change. 
(1) Hurricanes. ‘These are capable of opening 
breaches in the spit and re-isolating the 
lividual cays. 
(2) Earthquakes. 
eot. : 
{3) Band and shingle movement from east to 
st due mainly to wave action. Normally the 
sintionary work of this last factor predominates, 
t it has been upset time and again in the past 
the single or combined effect of the first two. 
C other parte of the world where coral reefs are 
be found, the calcareous red algw play no inoon- 
erable part in their formation, and henoe it. was 
‘prising to note how insignificant this group of 
w are in Jamaican waters. It may be said 
at the cays and reefs of Jamaica are conspicnous 
the comparative paucity of living ooral and 
careous red alge; although conditions would 
pear to be favourable for both. Halimeda, in 
ing rise to a sand, is the only alga which plays 
y real part in shore-line development, but even 
8 genus is not as abundant as might be expected 
i it seems that its maximum sbundanoce must 
re been reached in the past. The observation 
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that many of the cays do not appear to occupy 
greater areas than they have im the past, as 
revealed by linea of former beach rock, strongly 
supports the thesis that fresh supplies of Halimeda 
sand are not being produced at a great rate. — 
The Mangroves, of which there are three princi- 
pal species, Rhizophora mangle, Avicennia niiida 
and Laguncularia racemosa, form the principal 
vegetation which is concerned with shore line 
development in this part of the world.- They are 
completely absent from the Morant cays, and this 
oan probably be explained by the fact that the 
dominant winds blow from the south-east and so 
any seeds would have to travel over a considerable 
distance in order to reach the cays. With a per- 
sistent wind in this quarter, colonization from 
Jamaica is out of the question even though it is 
so near. By way of contrast, the cays in Portland 
Bight and off Port Royal bear all three species. 
The mangrove vegetation oan be divided into three 
groupa : (a) reef mangroves with roots in the holes 
and crevices of the boulders ; (b) mud mangroves 
occurring at the mouths of estuaries ; and (c) sand 
mangroves growing on the sand cays and sand 
spits. Those in group (a) play no part in the 
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formation of new land, but those in group (c) may 
spread and unite several small sand cays or ridges 
and so produce one large swamp. This has un- 
doubtedly occurred along the inner edge of the 
Palisadoes and is taking place to-day in the Bogue 
islands near Montego Bay. 

As the tidal range in Jamaica is very amall, any 
zonation of the different mangroves is not easy to 
distinguish. In protected bays, on the leeward 
side of cays, and along rivers, Rhizophora forms 
a narrow outer fringe with Avicennia behind, 
whilst Laguncularia tends to mix m with the 
Avicennia when the ground becomes slightly 
higher and drier. In exposed sand-spit areas, 
however, Laguncularia forms the outer fringe with 
Avicennia behind, whilst Rhizophora is confined 
to the damper pools and depressions. Ultimately 
the mangrove vegetation yields to dune, salna, 
or freshwater swamp, depending on the local 
conditions. The most active production of new 
land by mangroves is taking place at the mouths 
of rivers, but even in some of these localities 
exposure to wave action has occasionally brought 
about an onset of-erosion. In such places old 
mangroves lie uprooted in front of the protecting 
ridge, whilst seedlings never have an opportunity 
to establish themselves. In other places where 
there is very little mud or sand deposition the 
mangroves produce a marine peat, but it is 
evident that the formation of new land by 
this method must take an extremely long 
time ; in the end it results in a much more solid 
substrate than is normally associated with man- 
groves. 

Particular attention was paid to the ecology of 
Avicennia nitida and the functions of its pneu- 
matophores (Fig. 3). The tides around Jamaica 
permit of one major (nine inches to one foot) and 
one minor (three to five inches) tide a day, and 
observations showed that only the major tide 
covered the soil in much of the swamps. In 
addition to this diurnal fluctuation there were the 
spring tidal cycles, and it was evident that m some 
of the swamps quite a number of days oould 
elapse between two floodings. It was also estab- 
lished that Avicennia grew on three distinct types 
of soil: (a) sandy soil; (b) muddy soil; (c) peat. 
The oxygen content of the soil water was very 
low, ranging from 0 to 0°26 per cent, and although 
bubbles of gas could be obtained from most 
positions within a swamp, upon analysis such gas 
always yielded a low oxygen value, the average 
being about 7 to 8 per cent. This is very different 
from the concentration in the atmosphere, and it 
is probably insufficient for the respiratory meta- 
bolism of the Isteral roots. Analyses of the gas 
contained in the pneumatophores and lateral 
roots showed that it was not very different from 
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that of the atmosphere so far as the oxygen £ 
carbon dioxide content were concerned. T 
means that the pneumatophores must form 
channel for gaseous interchange. Whenever ps 
of the pneumatophores were below the soil g 
face they bore slender horizontal rootlets at 
depth of about 1 om. If, however, the whole 
the pneumatophore was exposed, as, for exam» 
when the lateral roots crept among the bould 
or were exposed upon the beach, the horizon 
rootlets would be absent or else growing + 
directly from the lateral roots. These are eviden 
the absorbing organs, and normally they deve 
from the pneumatophores. Some evidence \ 
also obtained to show that, whilst not prima» 
organs of respiration, nevertheless the pneuma 
phores do exhibit some respiratory activity. 

The zoologista, Mr. Colman and Mr. Crisp, sp 
most of their time collecting for the British Muses 
one of the more interesting finds being Litor 
minima, of which only three specimens h: 
previously been known. Three level-traver 
were made across well-vegetated beach-rock s 
from one of these, which exhibited excellent ale 
ronation, samples of the flora were also taken. 
tide gauge was established at Port Royal and fr. 
the records obtained it is hoped to secure so 
data about the relative positions of the differ 
animals and plants im relation to tide-lev: 
T. A. Stephenson and his school have shown tM 
on the South African coast, where the tidal rar 
is comparable to that at Plymouth, systematice 
related animals tend to occupy the same e 
logical positions as at Plymouth. It theref 
seemed worth while to compare with these t 
places the corresponding distribution in the Car 
bean where the range of tide is very small. 
soon became evident that there is, on the whi 
a remarkable paucity of living ooral around + 
cays, especially the Morant cays, and this 
striking because in similar places off the Quee 
land coast masses of coral would be encounter 
At present there seems to be no adequate ex} 
nation of this feature, but it is clear that the œ 
and reefs are not coral in any full sense of > 
term. The general conclusion is that the Jamai 
marine fauna, though varied, is, pavers 
somewhat scanty. 

Very little can be recorded about the activit 
of the forest party because the collections, wh 
have been left in Jamaica for safety, have yet 
be examined. Dr. Thomas collected much mates 
of the monotypic genus Rhipidoptens pelala œ 
also of the genus Elaphoglossum, both of wh 
are imperfectly known. Messrs. Philipson eœ 
Sporne, apart from oollecting for their own p 
poses, secured a collection of wood specimens 
the Imperial Bureau of Forestry at Oxford. 
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TREE RINGS AND CULTURES IN THE SOUTH-WESTERN 


UNITED 


ROLOGICAL evidence, in other words 

Pas tree-ring method of dating as applied 
the archpological investigation of early cultural 
mains in the south-western United States, not 
ly confirms, and is itself confirmed by, strati- 
sphical evidence, but also serves to afford a clue 
at least one among the causes which: may have 
mtributed to bringing about fundamental changes 
mode of life of south-western peoples, and even 


decay of a flourishing civilization. It has, for 


ample, long been an open question among 
nerican archsologists why a people living in 
aall scattered villages should develop a tendency 
concentrate in urban communities, which 
er become the great communal houses of the 
ueblo period; and further, why this Pueblo 
rilization, on attaining a remarkable peak-point 
development, should suffer a serious decline, 
d many settlements be abandoned. At neither 
int does there appear to be any significant 
‘otuation in numbers of the population, nor 
y serious increase im raiding activity of hostile 
ibes. 
It is pointed out by Dr. F. H. H. Roberts, jun.', 
& survey of current archmological knowledge of 
e south-west, that both these crises coincide 
th periods of drought indicated by the tree-ring 
quence, while the period of greatest expansion 
Pueblo civilization is also a twenty-year period 
favourable conditions. 
In introducing this report on his archsological 
vestigations in eastern Arizona, Dr. Roberte 
Kvances arguments for a new olassification and 
menclature in south-western archmology, to 


persede that adopted at a conference held at 


3008 in 1927. It was then decided to accept a 
écrimination in the Basket Maker culture, at that 
ne the earliest differentiated in the south-west, 
to three stages, and of the Pueblo’ cultures into 
re, of which the latest stages were post-Columbian 
nd extended to modern times. Yet, as Dr. 
oberts points out, Basket Maker I, the primary 
age of a simple nomadic hunting people, leading 
) to the semi-hunting, semi-agricultural phase 
` the later Basket Maker culture, is entirely 
rpothetical, and no relics which oan be assigned 
‘It have been discovered. Hence he suggests its 
imimation, and the substitution of “Basket Maker’ 
nply for the second stage, the earliest known 

present, and “Developed Basket Maker’ for 
age IIT. Pueblo I and II become ‘Developmental 
1eblo’, while Pueblo HI-Y are covered by Great 
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Pueblo, the period of greatest expansion, ‘Re- 
greasive Pueblo’, the period of decline, “Renaissance 
Pueblo’ and ‘Historic Pueblo’, as more-truly in 
consonance with the history of the development- 
of the culture. 

Further, in considermg the character of the 
earliest period, Dr. Roberts distinguishes three 
types of culture—two major provinces, to which 


-ho now adds a third. Of these the first centres 
i the plateau country of the area comprised in 


the States of New Mexico, Arizona, south-west 
Colorado, Utah, eastern Nevada, western Texas, 
and northern Mexico. For this the name ‘Anasazi 
is proposed. The second is the culture of the 
desert precincts and lowlands, to which the name 
‘Hohokam’ is applied, while a third province, 
hitherto considered a variant of Anasazi, is the 
‘Mogollon’, which centres in San Francisco and 
the Mimbres River valley in south-west New 
Mexico. 

The main differences between the Anasazi and: 
Hohokam cultures summarily stated are as follows 
While the Hohokam practised cremation, the 
Anasazi buried therr dead. The Hohokam built 
rectangular, single-unit houses of pole, brush, and 
plaster construction, while the Anasazi progressed 
from circular, or rectangular, single-unit dwellings 
of poles, brush, and plaster to multi-storied com- 
munal houses of stone. The Hohokam progressed 
from flood-water irrigation to an extensive canal 
system for watering their crops; but the Anasazi 
depended mainly on flood-water, though in some 
sections they employed small ditches. Both used 
coiled pottery, but their finishing processes 
differed, as did the decoration, the Anasazi de- 
veloping from black to polychrome, while the 
Hohokam used red on buff. , 

Tho Mogollon cultural pattern is that of a 
sedentary agricultural-hunting complex, in which 
the hunting aspect is more pronounced than in 
either Anasazi or Hohokam. As a rule, the dead 
were buried, but there was some cremation. Houses 
were rounded and semi-subterranean, followed by 
rectangular semi-subterranean, and then by the 


‘Pueblo type. 


While dendrological evidence is available» for 
dating the Anasazi culture, the varieties of timber 
used in house construction in the Hohokam culture 
is not adaptable to tree-ring studies; and the 
determination of period in Hohokam must depend 


upon pottery types and reference to trade objects 
of the Anasazi penetration until a.p. 1000, when 
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Anasazi settlement took place in the Hohokam 
province. Timbers from the Mogollon houses have 
been dated, making oorrelation with Anasazi 
possible. It is suggested that basic Mogollon, not 
yet clearly defined, was contemporary with 
Modified Basket Maker, and its later stages of 
development with Developmental Pueblo, Great 
Pueblo, and Renaissance. 

Investigation of the relations of the Mogollon 
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culture to various phases of Anasazi, both Bas‘ 
Maker and Pueblo, have been in progress throup 
out the summer of 1939: at Glenwood, New Mex 
(Field Museum of Natural History, Chicag 
a second expedition working also near Glenwc 
(Logan Museum); and on a village site occup 
a.D. 700-800, south of Showlow, Arizona (Arizc 
State Museum). 

| Smtheontan Insi.: Bur. Amer. Ethanol. Bull , 121 (1939). 
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Prof. H. H. Meyer 


HE death of Hans Horst Meyer on October 6 

pevers perhaps the last direct link with the 
beginnings of experimental pharmacology as & 
separate soienoe. 

Meyer was born on March 17, 1853, in Insterburg 
in East Prussia, and studied medicine at Konigsberg, 
Leipzig and Berlin, A story goes that he passed his 

examination in all subjects exoept 
pharmacology and that it was to rectify this defect 
that he undertook an investigation under Jaffe, which 
gave him an introduction to the technique and litera- 
ture of experimental physiology. Later he went to 
Strassburg to work under Schmiedeberg, as did nearly 
all the prospective pharmaocologista of the time, and 
had just been appointed assistant to Schmiedeberg 
when he was oalled to Dorpat in 1881. Here he 
succeeded Boehm, the immediate successor of 
Buohheim, who had established in Dorpat the first 
laboratory for experimental pharmacology. In 1884 
he became professor at Marburg where he worked for 
twenty years, after which, in 1904, he became 
director of the Pharmacological Institute in Vienna. 
He held this appointment for another twenty years, 
retiring in 1924. Still active, he was put in charge 
of a department for standardization of drugs, an 
appointment to which there was no age-limit and 
accommodation for which was given in his old 
laboratory. Up to a year or two ago, he still held 
-every month in his own house a discussion on some 
pharmacological problem, which all the workers in 
the Pharmacological Institute, including his successor 
Pick, attended, and I am informed by one of the 
staff that up to the end Meyer took a leading part in 
these discussions, with little impairment of his 
enthusiasm or of the constructive and critical acuity 
of his mind. 

Like most of the pharmacologista of his time, Meyer 
was DO DATTOW . His investigations ranged 
over a wide fleld, and behind it all was the desire to 
link up pharmacology with general biology and 
pathology on one hand and the treatment of disease 
on the other, towards the establishment of a more 
rational therapy. His influence 1s to be measured 
not only by his achievement but also by the vision 
which prompted it and by his guiding example of 
the lines upon which pharmacological investigation 


could be profitably pursued. Among the phar 
acological problems he investigated were the act» 
of the alkaloids of jaborandi and ocorydalis, ao 
poisoning with phosphorus and with metals, especra 
iron and bismuth, and the action of purgatives a 
astringents. He also did some pioneer work on t 
reaction of the blood, on heat-regulation and on t 
action of diuretics and, resulting perhaps from » 
early work on Jaborandi, he was especially interest 
in the development of the knowledge of the autonom 
nervous system. 

- Meyer's claim to a permanent place in the histo 
of pharmacology will, however, probably rest up 
his contributions to two problems which lay outs 
the range of routine descriptive pharmacology. T 
first of these was his theory of the action of narcotic 
he sought to explain their action by their relative 
greater solubility m Irpoids than in water, which | 
to their accumulation in the cells of the central nervo 
system with a consequent suspension of nervo 
activity. 

This theory, which was independently and alm 
simultaneously suggested by Overton, has requir 
subsequent modification, but its importance lies 
its being a pioneer attempt, based upon experiment 
evidence, to solve one of the fundamental problea 
of pharmacology—the chemical or physical basis f 
the site and quality of pharmacological action. T 
other problem to which he introduced new co 
ceptions was the action of bacterial toxins. Especial 
will be remembered his suggestion that tetanus tox 
travels to the central nervous system by way of ti 
motor nerves rather than by tbe blood stream. | 
also showed that antitoxins were the more effecti 
the earlier they were given, and were relative 
inefficaceous once the toxin had combined with tl 

Apart from his own work, Meyer profound 
influenced, by his wide knowledge and imaginati 
power, those who went to work with him fro 
different parts of the world. His scientific eminen: 
was recognized by many universities and learnt 
societies outalde his own country. He was the seni 
surviving honorary fellow of the British Physiologic 
Society and, with J. J. Abel, was the first honorar 
member of the British Pharmacological Society. 

F J. A. GUNN. 
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Dr. E. P. Poulton . 


EDWARD PALMER POULTON, who died on October 
, was the eldest son of Sir Edward Poulton. He 
s born at Oxford in 1888, and educated at the 
agon School, Oxford, and at Rugby; in 1902 he 
tained the Brackenbury ip in natural 
noe at Balliol College, Oxford. After taking the 
-st M.B. he read Chemistry Finals. 

Poulton went to Guy's Hospital for his olinical 
tk in 1907 and qualified B.M. (Oxon.) in 1910. 
ter appointment as house physician, he won the 
doliffe Travelling Fellowship and worked in 
rmany. His early soientiflo work (1912—14) was 
satiy on the metabolism of uric acid and of crestin 
d creatinin. 

in 1914 Poulton was appointed assistant physician 
Guy’s Hoepital, and he became interested in the 
mical side of diabetes, working on the value of 
volar air determmations as a measure of the 
-<dosis and aleo writing on the value of starvation 
the treatment of diabetes. The introduction of 
ulin in 1922 intensifled his interest in diabetes, and 
main clinical work continued to be with diabetic 
tienta. 

ín 1920 he was elected to-a Beit Memorial Research 
Howship. At an early stage he had worked with 
Jdane on the effects of want of oxygen on respira- 
a, and this influenced the direction of much of his 
er work. From 1918 until 1925, with a series of 
wils, Debenham, Joffe, Campbell, Parsans, and 
er Spurrell and Warner, he was working oon- 
ually on the problem of dyspnea in connexion 
:h the oxygen and carbon dioxide carriers in the 
od, and with ita hydrogen ion concentration and 
sh the oxyhsamoglobin curve. For a time at Guy's 
spital an oxygen chamber was installed where 
Jents oould live in an atmosphere of, say, 40 per 
at oxygen, and the influence of this on their 
«ase and on their physiological processes could be 
arved. He was satisfied that many patients with 
‘onic bronchifis and beart disease obtained benefit 
m this treatment, and this was the foundation of 
belief in oxygen therapy which became the main 
rest of his later years. l 

{nother early interest to which Poulton returned 
ain was the problems of pam in gastrio uloer 
1 of pain and of normal sensation in the esophagus. 
carried out investigations on-himself and others 
introducing into the waophagus a balloon which 
ald be distended while the subject was under 
cay examination. In 1928 he gave the Oliver- 
arpey Lectures, dealing with the experimental 
dy of certain visceral sensations, and the next 
ar published a paper in the Guy's Hospital Reports 
the physiological considerations underlying ab- 
ninal pein. 

Che mechanical side of any investigation always 
de a great appeal to Poulton, and much of his 
ar work was concerned with the development of 
varatus, for example, positive pressure machines 
i oxygen tents. Although often rather complicated. 
appearance, his oxygen tent in ite final form was 
neat and beautiful piece of apparatus. His 
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enthusiasm for oxygen therapy haa no doubt been 
one of the factors leading to the increased use of this 
treatment ; latterly his enthusiasm led him to start 
experimental observations on patients with such 
diverse conditions aa rheumatic carditis and cerebral 
hesmorrhage. 

Apart from the many published papers on the. 
subjects mentioned, Poulton published two books, 
“Oxygen and Carbon Dioxide Therapy” with Argyll 
Campbell, and “Dieta and Recipes and Treatment 
” He also acted as editor of 
the 12th to 14th editions of ‘Taylor's Practice of 
Medicine’, the first of these in 1922. This was 
perhaps his greatest contribution to medical teaching ; 
he devoted much time and trouble to the preparation 
of each edition, so that this old text-book was made 
a good practical guide and kept remarkably up to 
date 


Poulton was chairman of the International Society 
af Medical Hydrology, and in 1937 was president of 
Section I (Physiology) of the British Association— 
an unusual distinction for a practising physician. He 
was also greatly interested in the work of the League 
of Nations Union and spent much time on this. 

There were many qualities, including his whole-. 
hearted enthusiasm and his charm and kindliness, 
which endeared him to his many friends. Although 
duties and teaching, hia research work and writing, 
and his many societies and meetings, show how little 
be let this stand in the way, and in their multifarious 
activities he never spared himself, 

In 1911 Poulton had married Elfrida, youngest. 
daughter of Mr. Charles Maclean of Glenearn, Perth- 
shire, and had three sons and two daughters. His 
eldest son has recently qualified and is now a medical 
officer at Pembury, the second is in the Army, and 
the third a medical student. M. CaMPBBLL. 


Major A. E. Levin 


We regret to announce the death of Major Arthur 
Everard Levin, which took place on November 8 
after a short ilineas, Levin was born on February 17, 
1872, and was educated privately. He took up 
electrical engineering as a profession and enlisted in 
the Royal Engineers on the outbreak of the South 
African War. For some time after the conclusion of 
that war he held a Government appointment and 
later was associated with the firm of Mordey and 
Dawbaern, consulting electrical engineers, retiring 
from his profession in 1928. He remained with the 
old ‘Volunteers’ when they became ‘Territorials’ and 
was called up for service on August 5, 1914. Later he 
was placed in command of the first Electrical and 
Mechanical Company to be sent to Franoe, and was 
mentioned in dispatches in April 1918. He saw service 
in Italy in the same year. 

After demobilization, Levin's intereste turned to 
astronomy. In 1919 he was elected a member of the 
British Astronomical Association and in 1921 a fellow, 
of the Royal Astronomical Society. His work in 
astronomy was mainly connected with computations. 
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He was the second director of the Computing 
Section of the British Astronomical Association, 
formed in the 1920-21 session, a position which 
he held with only one or two minor inter- 
ruptions until 1938. The annual production of the 
“Handbook” required much time and patience, 
especially with computers who had to be initiated 
into the subtleties of the calculations esential for 
the work. Levin displayed @ wonderful amount of 
Seti and judgment in teaching new computers, and 

bis unfailmg courtesy and kindness will never be 
forgotten by those who oould always turn to him for 
advios and 

The “Handbook” is used af many ‘of the great 
observatories for the information that it supplies on 
various branches, not least that dealing with the 
ephemerides of comets, for which the perturbations 
by the major planeta have been computed. In this 
connexion referenoe may be made to the last great 
computational work that Levin undertook, in col- 
laboration with Mr. J. G. Porter, his succeasor as 
director of the Computing Section. This waa the 
computation of the perturbations of the planeta on 
Comet Pons-Winnecke for two revolutions, Cowell’s 
method being used for the greater portion of the 
work, The comet was found almost exactly in its 
predicted position by van Biesbroeck, an indication 
of the accuracy of the caloulations. Levin made a 
speciality of the mutual eclipses and occultations of 
Jupiter’s satellites, and a full description of his 
method of prediction appeared in the Memoirs of the 
British Astronomical Association, 30, 8, December 
1934. He was elected president of the Association 
for the seasions 1930-32 and proved himself a very 
popular and efficient officer. 

It is characteristic of Levin’s love for astronomy 
that he presented his 4-inch refractor to the Associa- 
tion this year, and he has also left all his astronomical 
books and his 6-inch telescope and observatory, now 
at Selsey, to the Association. He leaves a widow 
and one son, the latter serving in the Navy. 


Dr. G. D. Lander 

_ GEORGA Devoe Lanpar, who died on October 25, 
aged aixty-five, was a man with a strong personality 
and a chemist whose work was characterized by 

breadth of outlook and soundness of judgment. 
Lander studied chemistry at the Royal College of 
Science and Birkbeck Institution, London. After 
working with Japp in Aberdeen on the synthesis of 
pentacarbon rings, he proceeded to Bt. Andrews, 
where he assisted Purdie in his researches in stereo- 
chemistry. Purdie and Lander observed that the 
préduct obtained by the action of ethyl iodide on 
the silver salt of optically active lactic acid possessed 
a higher rotation than ethyl lactate prepared by the 
usual esterification process, and they suspected that 
Po ae eee a 
of the ethoxy derivative. This and similar 
Dbeervations led Purdie and his associates to devise 
the silver oxide — alkyl iodide method of alkylation, 
a reactidi which ‘afterwards proved to be the most 
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serviceable tool in the hands of organic chemists 
the St. Andrewa and Birmingham Schools for t 
controlled degradation of carbohydrates. At Univ 
sity College, Nottingham, Lander made a study 
the chemistry of imimo-ethers, and in 1908 he v 
appointed to the chair of chemistry and toxicok 
at the Royal Veterinary College, London. 

In order to deal satisfactorily with the increas} 
number of cases of suspected poisoning amo 
animals on which he was consulted, Lander found 
necessary to make @ comprehensive experimen 
survey of the methods for the detection of mine 
and otber poisons. Some results of this work we 
published in communications to the Analyst. C 
cumstances also arose which led him to investigy 
the separation and identification of very mim 
amounts of alkaloidal drugs, and a short pay 
entitled “Microanalysis of Alkaloids” was aft 
wards published in the Analyst. His skill in manipu 
tion contributed to his succeas in this fleld, in wh 
he was actively interested for the remainder of 
life. 

Lander retired from the Royal Veterinary Colle 
in 1920. The well-known “Systematic Inorgw 
Chemistry” by Caven and Lander was published 
1906, and Lande1’s “‘Veterinary Toxicology” in 19 
Lander was a member of the Court of Governors 
Birkbeck College for same years, and an exami 
in chemistry and toxicology for the Royal College 
Veterinary Surgeons from 1923 until 1939. After 
retirement from teaching he resided at Tenterd: 
Kent, and devoted much time to the municipal affe 
of that ancient borough. He leaves a widow, w 
gave him much assistance in his analytical work 

G. W. CioudH 
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Wua regret to announce the following deaths : 


Dr. William H. Brown, lecturer in botany in! 
Johns Hopkins University, formerly director of 
Bureau of Science at Manila, on November 9, a 
fifty-five years. l 

Dr. Livingston Farrand, emeritus president 
Cornell University, formerly professor of anthropol< 
in Columbia University, on November 8, a 
seventy-two years. 

Prof. E. A. Gardner, emeritus professor of classi 
archsology in the University of London, on Novem 
27, aged seventy-seven years. 

Prof. Waldemar Lindgren, formerly professor 
geology in the Maseachusetta Institute of Technolo 
on November 8, aged seventy-nine years. 

Prof. F. K. Richtmyer, profeasor of physics 
Cornell University, on November 7, aged fifty-ci 


Mr. A. A. Simpson, 0O.M.G., C.B.E., president 
the Royal Geographical Society of Australasia, v 
known. for his explorations in Australia, on Novem 
27, aged sixty-four years. 

Prof. Charles Vaillant, formerly director of 
X-Ray Departments in the Banudeloque Clinic « 
the Lariboiaidre Hospital, one of the most emim 
X-ray pioneers, on December 4, aged seventy-se 
years. 
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ience and Censorship 
Tun so-called magnetic mine and the device 
vently used by Germany for laying mines at sea 
‘means of aircraft are reminders—if such reminders 
e necessafy—of the moreasing use which is being 
ade in warfare of recent research and invention. 
«is must not be placed either to the credit or debit 
le of the balance sheet of science. Very few indeed. 
the scientiflo developments now being widely used 
the present war are the outcome of research 
tooted towards their present purposes ; rather they 
e adaptations of resulta obtained by men of science 
their inquiries into natural phenomena, and many 
them:.have a history of much useful service to 
ankind before their powers for destruction were 
ilired. Scientific curiosity, the urge to know how 
d why things work, must never be stifled; and 
time of war, this is especially true. It is all the 
ore regrettable, therefore, that the powers that be 
glect to release information which would satisfy 
ə curiosity of scientific workers. Speculative 
ticles in the lay prees carry little conviction; it 
ould not be unduly difficult to keep man of science 
formed of the general principles of so-called new 
3apous without giving information to the eneury ; 
is would do much towards allaying the doubts 
oused by official silence. As was pointed out m 
© leading article in Naruna of October 14; “In 
1 fighting services themselves the methods of 
fence and offence are largely scientiflo. Some of 
ese methods are highly secret; others are well 
wn. to the enemy. There could be no concaivable 
im, and there might be great good, in informing 
se public freely of the latter. . . . The present 
anger is that | ing scientiflo may be censored, 
en laws of Nature.” Publication of scientific facta 
reedy well known to the enemy—for example, the 
ructure of various of his own instruments captured 
. action or otherwise recovered—would prove not 
erely of interest to men of science but also probably 
` the utmost value in forming the topic of sclentifle 
soussion. 


avasion of Finland 

EaBLY this year, Czechoslovakia was lost to 
smocracy by the action of Germany; last Sep- 
mber, Poland was invaded and very shortly after- 
ards divided between Germany and the U.8.8.R. 
ow Finland has been attacked by the U.8.8.R. 
he methods adopted by the aggressors, German and 


vedom of thought and other democratio institutions 
ill regard their actions with abhorrence. Finland, as 
separate State, is young in years, but her people 
ave already establiahed for themselves a reputation 
x enterprise and industry. A considerable export 
‘ade in timber, wood-pulp and bytter has been 
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built up, and the country also possesses valuable 
nickel deposits which were being developed. Helsinki, 
the capital, has an ancient university and a technical 
institution. Readers of Natuns will recall several 
communications in these columns from Prof, A. I. 
Virtanen and colleagues, of the Biochemical Institute, 
Helsinki, describing work on chemical aspecte of 
the biological fixation of nitrogen, while Dr. P. 
Suomalainen has recorded work on changes in the 
blood whioh occur in hibernating animals. It is also 
of interest to note that M. Pekkala, finance minister 
in the new Government formed immediately after 
the invasion of Finland, is director of the State 
Forest Institute. 


Science and Political Theory under the Soviets 

A LITTES while ago archmologists and students of 
the prehistory of the Eurasiatic continental tract 
received with profound regret and no little dismay 
the news that no further numbers of Burasta Septen- 
trionalie Antiqua would be published. This much- 
valued archsological periodical has been issued under 
the auspices of the Finnish Archmological Soclety 
and edited by A. M. Tallgren, professor of archmwology 
in the University of Helsinki. Founded by Prof. 
Tallgren himeelf, it has contained in the twelve 
volumes of its iasue many notable contributions to 
archsological science in ita special field, the pre- 
histary of European and Asiatic Russia and adjacent 
regions, by archsologista of world-wide reputation ; 
but its mainstay has been the work of ita editor, 
Prof. Taligren himself, who has devoted more than 
thirty years to this subject. It was his constant aim, 
however, to advance knowledge in this fleld by 
synthetic study of the broader problems, rather than 
by specialized research ; and for this purpose it has 
been necessary for him to seek international co- 
operation both by way of comparative study and for 
constant reference to, and verification from, original 
material m museums and collections. This assistance 
has been given freely. Prof. Tallgren modestly 
attributes the success of Burasia to the collaboration 
of more than a hundred archsologists in Europe and 
the United States. He personally, for his own special 
studies, has relied to no little degree upon the help 
of his Rusian colleagues; but for some time past 
he has received no periodicals from Ruasia, and his 
letters and inquiries addressed to Russian archmo- 
logists have remained unanswered. The failure of 
this essential souroe of information and the absence 
of collaboration from this fleld of investigation leave 
so many gaps and unoertainties in Prof. Tallgren’s 
studies that with profound reluctance he has come 
to the oanclusion that his work, and with it the 
publication of Wurgsia, must come to an end. 


In making this announcement, Prof. Tallgren dge 
no more than. glance at underlying causes when he 
refers to the possibility of harming an individual in 
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his own country even by commendation. Under the 
Bovieta, the imposition of Marxist doctrme on 
archeological theory has constrained research workers, 
members of the staffs of archmological museums, and 
teachers m universities and higher schools to sub- 
scribe to a particular theory of cultural development, 
in which emphasis ia laid on economics to the exolu- 
aion of all other influences bearing on the develop- 
ment of peoples. The enforcement of this political 
doctrine on scientific teaching and research has fixed 
a gulf between the Russian archeologist and his 
Western colleagues, and the Soviet political dictator- 
ship is evidently determined that it shall be oom- 
pletely effective against Western archmological 
thought, which in taking a broader view is accused 
of interest only in the study of the exploiters of the 
proletariat. Hence the Russian archmologist must 
be guarded against the views of those who, for 
example, attach weight to the influence of migratian. 
Those who do not conform implicitly to this frustra- 
tion and perversion of the spirit of acience and the 
aim of research, or such variation of it as may occur 
to Soviet rulers from time to time, have been removed 
from the performance of their duties, while some 
have vanished, leaving no trace. 


Prof. D. H. Campbell 


Ox Lecember 16, Prof. Douglas H. Campbell, 
emeritus profeasor of botany in Stanford University, 
Californie, will attain his eightieth birthday. His 
repeated presence as a foreign guest at meetings of 
the British Association has passed him almost as 
one of ourselves. His many friends among British 
botanists will wish to congratulate him on carrying 
as a light burden his tale of years. The nature and 
extent of his researches brought him early into 
prominence. Having learned Continental methods of 
research in the labo of Kny, his own fine 
memoir on the Ostrich fern (1887) opened that long 
series of researches, the results of which he compressed 
into the well-known volume on “Moeses and Ferns” 
(1895). This book ran into its third edition in 1918. 
In point of detailed observation of arcahegoniate 
plants, and particularly of their development, 
Campbell thus proved himself a moet prolific 
observer. 


‘But the scientific stature of an investigator is not 
so truly measured by the volume of his Output as 
by the acceptance of his conclusions, and their 
passage into the web of his subject. In January 1890, 
in a short memoir on “The Affinities of the Filicmem”’, 
Campbell introduced a new aspect into the problem 
with which it dealt. “In opposition to the views then 
current, he held that the relatively massive eusporang- 
iate °ferns were primitive types, while the more 
delicate Leptosporangiates were derivative. By thus 
inverting the current evolutionary sequemoe, he 
provided a more probable key than this to the origin 
of a vascular flora of the land. Others at once saw 
the cogency of Campbell's reasoning, while palæonto- 
logy rapidly supplied ita own essential subatage of 
fact. His view was confirmed later by his own 
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treatise on the Eusporangiate (1911). When ` 
consider the early date of Oampbell’s first statemer 
his generalization takes a high place in the history 
comparative morphology. 


Pror. CAMPRELL has been a great traveller in que 
of material for research. Latterly he has assembh 
his Impressions and conclusions into “An Outline 
Plant Geography” (1926). With modesty he- offe 
his volume, though he confesses in the preface th 
he can scarcely claim rank as a plant geographe 
We may gratefully receive these collected impressio» 
of a first-class observer. As a water-colour artist M 
has also been able to record pictorially much that M 
has seen. His sketches form æ counterpoise to tM 
vast number of his detailed drawings of plar» 
structure and development, so many of which ha 
been borrowed for use in current texts. 


Rights and Duties of Science 

Ix an article “Rights and Duties of Science” in ts 
Manchester School of October 1989, Prof. M. Polan: 
examines the Marxist claims, and particularly thor 
of Prof. J. D. Bernal in “The Social Function : 
Science’’, for a radical reconsideration and readjus 
ment of the duties of science, and of the assurane 
accompanying these claims that they will not impa 
the vital rights of science. The main points at iss 
are comprised in the relation of pure and applie 
acience. A distinction between these is not admitte 
in Marxiam, which attributes such a distinction » 
capitalist countries to the inner conflict of a type < 
society which deprives men of science of the oo 
sciousness of their social functions. Stating tb 
liberal view of the distinction between pure an 
applied science, and concerning the relation of scienc 
and society, Prof. Polanyi points out that, to th 
liberal, science represents in the first place a bodi 
of valid ideas. Science consista of autonomor 
branches, ruled by their several systems of ideas, an 
these systems have proved permanent while wave 
of civilization have come and gone. In a shifti 
world the mind clings persistently to the rare stru. 
tures of sound and consistent ideas, and in thee 
Sercuures all eoreniens-Tatarosy Temaet 


Tua direct uppeal of a subject does not in itae 
signify soientiflo interest. Prof. Polanyi emphasize 
the mutual reactions between science and practics 
knowledge, and urges that attempts to direct ressaro 
towards resulta of possible practical applicabilit 
cannot lead to a growth of science that is of muo 
value. A oonsistent policy on these lines woul 
stop the development of science altogether, turr 
ing in effect the efforta now directed to soentifi 
research into attempts to discover empirical solution 
for practical problems. Prof. Polanyi condemns, fc 
example, cancer research, and urges that all progree 
depends on the freedom of the systematic branche 
of science to pursue their own specific scientific aim: 
Universal adoption of a policy of endowing researc 
for practical aims would bring science to a standsti 
and gradually exhaust ita practical applications. 
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3ocurry, in the liberal ‘view, cultivates science a8 
organiam of ideas which powerfully attracte the 
nds of intelligent people, and also to increase the 
are of knowledge available for practical application. 
is position of science in society is, a significant 
umple of the principles of liberty, being indeed 
ely a special feature of the position of thought in 
diety. Freedom is not only possible but also a social 
yesaity when we admit that the realm of thought 
woss itn own life. Prof. Polanyi dissents from 
of. Bernal’s desire to put science into the consciously 
ganized service of human welfare, arguing that the 
y attitude leads to the approval of oppression of 
ellectual liberty, if it is 1 only in pursuit 
approved political aims. Prof. Polanyi is on firm 
sund in criticixing a somewhat propagandist atti- 
ie in regard to Soviet Ruasia, but his sincere plea 
the re-establishment of man’s right to pursue 
th regardless of social intereste would have more 
lity if he would recognize the present lopsidedness 
scientific development. The reorientation of 
entific effort for which so many scientific workers 
- calling involves no threat to fundamental research, 
ich, indeed, it is desired to instigate in fields at 
went neglected. ' 


„ther Reports in the United States 


\oooRDING to a report which has been issued by 
«noe Service, the United States Weather Bureau 
making the experiment of having both aviation 
ecasts and general forecasta not specially suited 
the requirements of avistion made by a 
gle staff, in the case of the new district 
wo of the Weather Bureau at Kansas City 
sort. Up to now, aviation forecasts have been 
de by special staffs at airporte, while the other 
ests were made independently at Weather 
toau offices located in the different towns. If this 
«riment, which began on October 1, proves 
ceasful, it is intended to extend it to other stations 
the Weather Bureau. The Kansas City district 
œo programme includes also a new feature that 
recently been introduced at Washington and 
timore and which has proved very popular, 
wely, a “breakfast time’ broadcast forecast. It is 
ected that this will be extended to many other 
rican cities in the near future. It is not stated 
3b time is taken as ‘breakfast time’ for the purpose 
.bese broadcasts, but presumably it is too late to 
ke the forecasta meet the requirements of farmers, 
>) must arrange what work shall be done during 
day at an early hour and could only take account 
~orrespondingly early forecasts. There was before 
War a demand by British farmers for such ‘pre- 
akfast’ forecasts ; but an obstacle in the way 
their realization is that an hour or two must 
we between the taking of the obeervations on 
oh the forecasts must be based and the time at 
oh they are made, to allow the mformation 
be collected, decoded, charted and critically 
comed,- and a very large number of obsarvers 
did have to begin their day's work at about 
m. . 


NATURE 


973 


Penetration of the Skin by Heat 

Ix a paper entitled “The Penetration of Rays 
through the Skin, and Radiant Energy for the Treat- 
ment of Wounds”, read before the Royal Society of 
Arts on November 22, Sir Leonard Hill gave a ueeful 
review of our knowledge of the extent to which 
luminows, thermal and other radiations can penetrate 
the skin. He also referred to some of his own recent 
work on the differences in the penetrating power of 
heat radiation according to the nature of its source. 
Experiments on the production of artificial fever by 
means of short-wave oscillators show that the body 
temperature oan be raised to 105°-106°F. in an 
hour or po. 


Wirra what some of his listeners may have thought 
a curious irrelevance to the subject, Sir Leonard 
delivered himself of a judgment about radium treat- 
ment, to wit “The world would, I think, be little 
the worse off if all the radium in the country now 
buried for security from bombing in deep holes, 
remained therein. Very big monetary influences will 
ary out against this”. The question may well be asked 
whether Sir Leonard really believes that these 
monetary influences determine the practice of radium 
therapy in Great Britain. About 15,000 patients 
received such treatment in 1938. Are the resulta of 
80 little value to cancer and other patients that Sir 
Leonard’s advice should be taken on this subject ? 
The Cancer Act is the country’s reply to such 6 
question. l 
Quantitative Estimates of Sensory Events 

Tus final report of the committee appointed to 
consider and report upon the possibility of quantite- 
tive estimates of sensory events has appeared 
(Sections A and J, British Association, Dundee, 1989). 
This committee was appointed in 1982 after Sections 
A and J of the British Association had held a joint 
session. dealing ‘with the problem. It has been re- 
appointed each year since. In 1938 a long interim 
report was presented containing: (a) a historical 
statement ; a summary of recent experimental work ; 
(b) a statement arguing that sensation intensities are 
not measurable ; (c) various notes on this statement ; 
(d) a statement arguing that sensation intensities 
are measurable. A subcommittee was appointed to 
consider whether the views put forward were really 
irreconcilable. This subcommittee presented a draft 
report to the British Association this year. It now 
seems that agreement is impossible. This is scarcely 
surprising when tbere is disagreement as to the mean- 
ing of ‘measurement’. If it is postulated that this 
term must be limited to its applicability in physica, 
then this would rule out the use of the word in rela- 
tion to much psychological work. Two extreme views 
hold tbe field, and a close examination of these views 
by a member who holds an intermediate view leads 
to the conclusion that they cannot be reconciled. 
The report therefore consists of the views of individual 
members. The discussion is of value, even apart from 
the date here presented, as illustrating some of tha 
difficulties inherent in such problems. 
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Royal Gardens of Queen Anne 

A NUMBER of interesting manuscripts belonging to 
Lieut.-Colonel H. E. Disbrowe-Wise have lately been 
abstracted by Mr. F. J. Chittenden (J. Roy. Hort. 
Soo., 64, Pt. 10; October 1989). They relate to the 
part played by Henry Wise in the upkeep and re- 
arrangement of the Royal Gardens in the reign of 
Queen Anne. Wise and his partner, George Londan, 
were the proprietors of the great Brompton Nursery, 
and directed the establishment of most of the large 
gardens of England at the beginning of the eighteenth 
century. They were responsible for the introduction. 
of French influence in garden design, but they 
evidently elimmated some of the frivolities of 
Versailles horticulture, and used only the stateliest 
elements in the spacious parks, terraces and avenues 
of Hampton Court and other Royal demeanes. 
Details and costa of the upkeep are revealed by the 
manuscripts. Henry Wise received £1,600 a year 
from 1702, for the upkeep of Hampton Court, the 
gardens at Windsor and the plantations at Kensington. 
A catalogue of the varieties of wall fruit reveals some 
affinity with modern names, and an important side 
of garden activity is shown by a description of five 
new pears which bore fruit in the year 1715. Each of 
the new varieties appears to have been “very rioh 
and melting’, and doubtless played its part in the 
general improvement the resulta of which we enjoy 
to-day. 


National Central Library 
WINTER is the reading man’s season. Then, as the 
Student says in Goethe’s “Faust” : 


“the pleasures of the mind 
Bear us from book to book, from page to page. 
With them the winter nights grow kind and bright, 
And every limb is warmed with happy life.” 


But if we want unusual books, such as, say, Boling- 
broke’s idea of a ‘Patriot King”, can we get them ? 
The answer is given by the great National Central 
Library in Malet Place, London. It lends books 
through the local libraries and regional bureaux 


and has access to 21 million volumes in other institu- , 


tions. It can do work of national importance in 
helping research in science and medicine. Some 
irreplaceable matter has been removed to Hemel 
Hempstead, but the non-bibliographical books remain 
at the London head . The latest report of the 
Library shows that it lent during 1938-89 more than 
21,000 books to urban libraries, and more than 
12,000 to country anes. The ‘outlier’ libraries, from 
which readers can borrow through the National 
Central Agency, now include, we notice, the British 
Postgraduate Medical School and the Library of 
Retliological Periodicals (Dr. Bernard Leggett). 


Health in British India during 1937 

Tr state of the public health in British India and 
some of the Indian States during 1937 is dealt with 
jn the recently issued “Annual Report of the Public 
Health Commissioner with the Government of India 
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for 1987" (Government of India Preas, New De 
1939. Price Re. 3 or 5s.). The mid-year estima 
population for British India was 272,406,436, an 

crease of more than three and a quarter millions oc 
pared with the previous year. The birth-rate x 
84:5, and the death-rate 22-4 per mille, each a alis 
decrease over the previous year, and the infan: 
death-rate per 1,000 live births was 161:7. Pla, 
mortality, with 28,169 deaths, was appreciably higi 
than in 1936, but deaths due to cholera apd smallp 
99,054 and 54,810 respectively, showed large - 
creases, 80 that there was a total reduction of m 
than. 90,000 deaths from these epidemio diseases. W 
regard to plague, it is remarked that within rece 
years the fatality-rate has considerably decreas 
and that the disease is often so mild that patie 
remain at work during the attack. Malaria e 
respiratory diseases cause the largest mortalit 
roughly about 1,000 people die from malaria ew 
day throughout the year. Dysentery and diarrh 
caused 267,479 deaths, or more than two and a |} 
times the number of cholera deaths. With regard 
vaccination and ite protective power against sm: 
pox, figures show that the greater the number 

vacamation ‘marks’ the smaller is the case mortal 
rate, and that mortality is much the highest amı 
those having ‘no marks’, which may be presumed 
mean absence of vaccination. The volume also o 
tains much information on maternity and of 
welfare and on the research work of various colle 
and institutes. 


Animal Welfare 

Sros 1981 the Universities Federation for Anu 
Welfare (formerly the University of London Anir 
Welfare Society) has publishéd annually the Ani 
Year Book, a journal which has contained me 
useful hints on the care of animals and given evide» 
of strenuous propaganda on behalf of the well-be 
of wild and domesticated animals. The Year Bi 
has now been replaced by UP AW Quart 
Journal, which continues the policy of ita predecee 
but affords means of closer contact between 
members of the Federation and others interestedl 
ita benevolent activities. Articles of general inte» 
in the first number discuss the ideal pet-shop an: 
population study of rabbite. A strong and justifies 
plea is made for the better regulation of the impo» 
tion and trade in Mediterranean tortoises, of wh 
some 150,000 are said to be imported into Gr 
Britain annually, often under the most objectiona 
conditions. It may be added, for the information 
readers in whose family circle a tortoise makes 
appearance, that pamphlets on the care of these 7 
have been issued by both the English and Soott 
Societies for the Prevention of Cruelty to Animal 


Cave Animals 

Wrra the appearance of “Pars 14” (published 
1988 but only recently received by NatTuns) 
great ‘“‘Animalium Cavernarum Catalogus”, compi 
by Dr. Benno “Wolf and published by Dr. W. Ju 
reaches completion. Anyone who has followed 1 
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‘velopment of this work must have been astounded 
the number of inhabited caves which it revealed, 
the extent and variety of cave faunas (the index 
the animals itself occupies 96 pages), and at the 
st number of papers which have been written about 
em. The campleted work is in three volumes, the 
at including introduction and bibliography (pp. 
*8); the second containing a list of the caves, with 
erature references to each and the names of the 
¿malis recorded from each (pp. 616); and the last 
ntaining a systematic list of the animals, with 
erences to the caves in which they have been found 
d to the recorders (pp. 918). The three volumes 
æ thoroughly indexed, one index of 46 pages 
Merring to the caves, the other (96 pp.) to the 
<imals. The bibliography is iteelf alphabetically 
ranged so that it serves as a guide to authors. The 
applement carries the information about cave 
anas up to the end of 10385. 


‘ork of the Central Midwives Board 

Tro Central Midwives Board, which controls and 
gulates the work of practising midwives, has issued 
ı annual report for the year ended March 31, 1939 
LM. Stationery Office. 4d. net). The number of 
«men as midwives in England and 
«ales in 1988 was 16,761, some 700 leas than in the 
evious year. During the year covered by the report, 
w training and examination rules of the Board 
me into operation. The training rules require 
actising midwives to attend courses of instruction 
mm time to time. A report on the examinations 
Id during the year is included, together with notes 
various decisions by the Board on midwives’ 
Kers to arrangements made by the 
ward for an efficient midwifery service during a 
tional emergency, 


ospital Schools in the United States 

SPECLAL educational facilities should obviously be 
ovided for children who must spend weeks, months 
even years in & hospital or sanatorium, Some 
tempt to meet this need has bean made in the 
aited States, and information concerning this 
vice has been collected (U.S. Department of the 
terior. Bulletin, No. 17; 1938). It is estimated 
at fifty or sixty thousand children in American 
«pitais need educational facilities, bub leas than 
zht thousand appear to be receiving tuition. It is 
«inted out that the hospital school has three values : 
erapeutic, vocational and general educational. It 
ds physical recovery by keeping the child's mind 
‘oupied and away from his misfortune. 


ibliography of Seismology 

Wa have just received vol. 18, No. 1, items 42860- 
&78 of the Bibliography of Seismology, published by 
© Lommion Observatory at Ottawa. In this number 
sere are fifteen collaboratora fram Europe, North 
merion and New Zealand, notable absences being 
uth America and U.S.S.R., where it is known that 
ismological work is being done. In addition to 
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the particular studies of individual earthquakes, 
mathematical seismology and general earth structure, 
& considerable number of the listed papers deal with 
microseisms and geophysical prospecting. The latter 
becomes increasingly important as details are worked 
out and apparatus becomes more applicable to the 
particular problems involved, needing to be robust, 
sensitive, and yet transportable. It is noteworthy 
that item 4342 is of six patents concerned with seismic 
prospecting, four being U.S. patents, one Oanadian 
and one U.S.8.R. 


Seismology in the Antarctic 

Wa learn from Capt. N. H. Heck that it is pro- 
posed to instal a seismograph, if poasible on a rook 
foundation, at a base of the forthcoming United 
States Expedition to the Antarctic. This, along 
with the stations in South Africa, South America, 
Australia and New Zealand will be extremely useful 
in determining epicentres in the southern hemisphere 
where seismographic stations are all too few, and on 
the continent of Antarctica in particular, the seimmic 


-history of which is littl known. Miss Bellamy’s 


catalogue of 1918-1930 shows seven epicentrea 
actually 1 on the continent, and the Milne 
geiamograph of the British Antarctic Expedition 
from March 1902 until November 1903 (lat. 77° 51’ 
S., long. 166° 45’ E.) recorded 185 earthquakes, of 
which approximately 75 were local though none 
was strong enough to be felt by the explorers. 


Earthquake in the New Hebrides 

Om instrumental reports from the seismographic 
stations of Georgetown, Tucson, St. Louis, Honolulu, 
Pittsburg, Manila, Weston, Fordham, Pasadena, 
Hong Kong, Phu Lien, Apia, Huancayo and Lincoln, 
the United States Coast and Geodetic Survey in oo- 
operation with Science Service and the Jesuit Seismo- 
logical Assodiation has determined the epicentre of 
the earthquake of October 17, 1939, as having been 
provisionally in islands of the New Hebrides group 
in the Pacific Ocean. More precisely, the epicentre 
was situated in the sea between the islands of Male- 
kula, Ambrim and Pentecost. This is a seiamic area 
particularly liable to deep focus earthquakes, and 
this shock was no exception, being situated at a 
depth probably near 100 km. 


Royal Academy of the Lincei 

THs Secretary of the Royal Academy of Italy 
announces that the Royal Academy of the Lincei 
has been amalgamated with the Royal Academy of 
Italy, which has taken over all the activities of the 
Lincei. As from July 1, 1989, the publications of 
the Academy of the Lincei will form part ofthe 
combined AHi della Reale Academia d'Italia, which 
will be divided into Rendtconk and Memories of the 
class of moral and historical sclences and of the class 
of physical, mathematical and natural sciences. The 
publication of the Notiste degh Soavi will be continued 
without interruption by the Italian Academy. The 
Royal Academy of Italy will be pleased to send its 
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publications to those institutions which received the 
publications of the Royal Academy of the Lincei 
under į system of exchange. 


Chemical Club 


Tus Chemical Club, 2 Whitehall Court, London, 
S.W.1, bas arranged a series of ‘talks’ similar to 
those held at the Club last winter. They will, how- 
ever, be briefer, and will be held after luncheon 
in view of the War. The first talk of the season 
will be given by Mr. James Kewley, chief themist 
of the Royal Dutch Shell Group, on Monday, 
December 11, at 2 o’clock at the Club. The title 
will be ‘The Intrusions of Petroleum”, and it is 
expected to deal with the moreased range of producte 
being manufactured by the petroleum industry which 
‘intrude’ upon the organic chemical market. At the 
annual general meeting of the Olub on November 14, 
a resolution was adopted that the facilities of the 
Club should be thrown open during hoetilities, at a 
nominal subscription, to those temporarily engaged 


in London on Government work. 


Chadwick Public Lectures 

In September last it was decided, in consequence 
of the War, to postpone the Chadwick Public Lectures 
which were to have been delivered this autumn. 
The Trustees have now resolved to resume the 
lectures, and the first lecture is to be delivered on 
Tuesday, December 12, at 2.80 p.m., at the Royal 
Society of Tropical Medicme and Hygiene, 26 Port- 
land Place, W.1, when Sir William Savage is to 
speak on “The Health Aspects of Canned Foods”. 
The lectures for the sprmg programme, 1940, will 
deal generally with public health matters and the 
War, and will be announced in due course. 


National Institute of Sciences of India 

At a meeting of the Council of the National 
Institute of Sciences of India, held on October 6 in 
the rooms of the Royal Asiatic Society of Bengal, 
Calcutta, the following were elected fellows of the 
Institute: Ordinary Fellows: Dr. K. Banerjee, 
reader in physica, University of Dacca; Prof. F. R. 
Bharucha, professor of botany and head of the Depart- 
ment, Royal Institute of Science, Bombay ; Dr. R. N. 
Ghosh, reader in physics, University of Allahabad ; 
Prof. H. K. Mookerjee, University professor of 
zoology and head of the Department, University of 
Caloutta ; Prof. V. V. Narlikar, profeasor of mathe- 
matics and head of the Department, Benares Hindu 
University ; Dr. C. G. Pandit, offloiating director of 
the King Institute of Preventive Medicine, Guindy, 
Madras; Major O. L. Pasricha, profeasor of pathology 
and, bacteriology, School of Tropical Medicine, Cal- 
cutta: Prof. L. Rama Rao, professor of geology, 
University of Mysore; Dr. M. Sharif, entomologist, 
Haffkine Institute, Bombay ; Dr. K. Venkataraman, 
director of the University of Bombay Laboratories 
of Chemical Technology and Textile Chemistry. 
Honorary Fellowes: Dr. E. V. Appleton, secretary of 
the Department of Scientific-and Industrial Research 


NATURE 


Dec. 9, 1939, vor. 144 


of Great Britain; Prof. Charles W. Edmunds, p 
feasor of pharmacology and therapeutics, Univers 
of Michigan Medical School; Prof. R. A. Fish 
Galton professor of eugenics in University Collep 
London; Prof. Waldemar Lindgren, emeritus pr 
fessor of geology, Maasachusette Institute of Tex 
nology, whose death on November 3 is announce 
on p. 970. 


Royal Society Officers and Council ; 

Taa following is a list of those elected as offio 
and council of the Royal Society at the anniverss- 
meeting held on November 30: President, Bir Willie 
Bragg; Treasurer, Prof. T. R. Merton; Seoretart 
Prof. A. V. Hill, Prof. A. O. G. Egerton; Fore 
Seoretary, Sir Albert Seward; Other Members 
Counci, Prof. F. O. Bartlett, Prof. P. QG. H. Bosw 
Prof. F. T. Brooks, Dr. ©. G. Darwin, Prof. H. 
Fox, Dr. H. J. Gough, Dr. A. D. Imma, Prof. C. 
Ingold, Prof. G. B. Jeffery, Prof. R. T. Leiper, Pr 
H. 8. Raper, Sir Owen Richardson, Prof. E. 
Rideal, Dr. F. J. W. Roughton, Prof. W. W. 
Topley, Prof. R. Whiddington. 


Announcements 


Da. J. B. Manwet, president of the Section 
Physical Medicine of the Royal Society of Medici: 
has been awarded a gold key by the American Cc 
gress of Physical Therapy for distinguished resear 
on physical therapy during the last year. 


Dr. Atraup Fromeuion, formerly professor 
pharmacology in the University of Vienna, has be 
appointed pharmacologist to the May Institute $ 
Medical Research of the Jewish Hospital, Cincinne 


THs name of the National Baby Week Council, 
body which came into existence during the War 
1914-18, is now changed to ‘National Baby Welfa 
Council”, this name being more commensurate wi 
the increased soope of work falling to the Counc» 
lot under war conditions. The address of the Nation 
Baby Welfare Council is 29 Gordon Square, Londo 
W.C.1. 


Toa Women’s Medical Association of New Yo 
offers a Mary Putnam Jacobi fellowship to a 
woman doctor, American or foreign, to carry 
or complete some special problems in medical researc 
Application should be made by March 1, 1940, : 
the secretary, Dr. Phebe L. Dubois, 150 East 73> 
Street, New York City. 


Ix his latest quarterly report the Registrar-Gener 
states that the number of live births in England a 
Wales during the thirteen weeks ended June 30 wi 
222 more than in the corresponding quarter of 193 
and amounted to an annual birth-rate of 16 p 
thousand of the population. The number of deat} 
corresponded to an annual rate of 11-7, and tł 
mortality of infants under one year of age to e 
annual rate of 48, which was 8-below the average : 
the preceding ten second quarters. 
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LETTERS TO THE EDITORS 


Ths Editors do not hold themselves responsible for opimons expressed by their correspondents. 
They cannot undertake to return, or to correspond with the writers of, rejected mamuorinis 
intended for thas or any other port of Natuns. No notice is taken of-anonymous commamicationa. 


Iw THES PRESENT CIRCUMSTANCES, PROOFS OF ‘“LETTARS” WILL NOT BH SUBMITTED TO 
OORREBPONDENTS OUTSIDE GRHaT BRITAIN, 


o 
NOTIS ON POINTS IN SOME OF THIS WHAK’S LETTERS APPRAR ON P. 982. CORRBAPONDENTS 
ABH INVITED TO ATTACH SIMILAR SUMMABIES TO THEIR OOMMUNIOATIONS. 


de of Protein by Means of Deuterium-containing 
Amino-Acids 


is tape EN analysis of amino-acids grving 
colour reactions is very difficult as most of the 
sthods known lead to inevitable losses. This 
ficulty can, however, be overcome m the following 


‘y. 
To tbe hydrolysed protein, of which the leucine 
atent for example is to be determined, is added a 
own amount of leucine labelled by introduction 
deuterium in the (C—H) position. After mixing, 
me leucine is isolated from the mixture by the 
ual methods. ` 
The next step is the determmation of the deuterium 
mtent of the leucme mixture isolated. Where the 
otein does not contain leucine, the leucine sample 
ite should be pure ‘heavy’ leucine; while. 
the protein containing normal leucine a mixture 
ae and normal leucine is recovered. 
From the deuterium content of the leucine mixture 
lated we can calculate the proportion in which © 
© ‘heavy’ leucine added is diluted by the leucine 
iginating from the protem.” 
The mixture of amino-acids which is the result of 


o usual acid hydrolysis consists (with the exception - 


glycine) of optically active forms, whereas the 
ual methods for synthesis of amino-acids containing 
«aterium leads to racemic mixtures. It is necessary 
wrefore, either to perform a resolution of the syn- 
tic product into the d- and L-forms, or to racemize 
© amino-acid to be estimated in the hydrolysate. 
soa rn a aa a ti 
Lowed here 

Deuterium-containing dl-leucine was prepared by 
ating Lleucine with 88 per cent sulphuric acid 
taining, say, 7-10 per cent D,O im a sealed pyrex 
be to 170° for twenty-four -hours!. 


uterium in combination with and nitrogen 
removed, and a portion of deuterium is left which 
nngt be removed by boiling water. As the leucine 
now optically inactive, as was determined in two 
ses, the stable linked deuterium has obviously 
tered the molecule during the racemization and 
linked to the a-carbon. Under the treatment 
entioned, the destruction of leucine did not exceed 
o per cent. The determination of the deuterium 
ntent of combustion water from the leuaine is 
«formed by the gradient-tube method of Linder- 
wOm-Lang*. 

3-0 gm. dry hemoglobm was hydrolysed and 
ecemized by treatment with 33 per cent hurio 
id in & sealed ampoule at 170°. The bydro 

as mired with 0-392 gm. ‘heavy’ leucine. Sulphuric 
id was removed, the amino-acid mixtpre dried and 


powdered. The powder was extracted with dry 
propionic acid (method of Prsylecki and Kasprzyk) 
which extracts the hexon bases, proline and part of 
the leucine. Propionic acid was removed and the 
leucine isolated as copper salt and purified by 
recrystallization fram water. The excess density af 
the water formed by combustion of the ‘heavy’ 
leucine was 518 parts m a million, that of the leucine 
mixture isolated 225 parts in a million. The amount 
of ‘heavy’ plus normal leucine was : 


518 
0-392 x —— = 1:262 gm. 
225 


The amount of leucine originally present in the 
protein was 

1-262 — 0-392 = 0:870 gm., 
which corresponds to 29 per cent of the hæmoglobin. 

A second estimation gave 80 per cent. An estima- 
taon of the leucine content of gelatine gave 8-5 per 
cant. 

These resulta should, of course, be regarded as 
examples only. It should be possible to adopt the 
method for a series of amino-acids, for example, 
alanine, valine, isoleucine and aspartic acid, for which 
to my knowledge no quite reliable estimation methods 
are known. 


Laboratory of gp a rae 
University of Copenhagen. 
Nov. 3. | 
‘Ussing, H. H., Nature, 148, 300 (1988). 
* Linderstrim-Lang, K., Jacoheen, O., and Johansen, G., O.R. 
Lab. Oarisdery (Ber. Chim.), 98, 17 (1930). 
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A Mucolytic Enzyme in Testis Extracts 
Wa have recently described a polypeptide, isolated 
geet el eae ohana hydrolysates, which 18 chemotactic 
to Igucocytes and increases the permeability of 
capillaries!. It is probably closely related to Menkin’s 
‘leukotaxine’*. As a result of this work we became 


is a protein 
and is active in dilutions so low as 10+. It acta by 
increasing the permeahility of the dermal layer of 
the skin, as demonstrated by the flattening of" the 


on. 

- So far, no has been known about the mech- 
ea From 
ite properties, it seemed to us likely that it was an 
enzyme acting on some substrate in the skin, causing 
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the removal of a barrier to the rapid diffusion of 
intradermally injected ftaids. We have therefore 
examined extracts of testis, by the method 
of Morgan and MoOlean‘ for the presence of different 
hydrolytic enzymes. Our purified testis extracts oon- 
tained 0:3 per cent of dry material which produced 
marked spreading in dilutions of 10+. 

Though the testicular extracts were found to oon- 
tain a proteolytio enxyme of cathepsin character, it 
seemed improbable that the action of spreading 
factor was proteolytic, since active preparations of 
, crystalline trypein (kindly supplied to us by Dr. H. 
“ Holter and Port Linderstrem-Lang) did not give any 
reaction characteristic of spreading factor. 

Histological evidence of the existence in the skin 
of ẹ mucin-like inter-fibrillar substance’ led us to 
examine the possibility of the ‘enzymatic action of 
spreading factor solutions on mucins of different 
origin. We found that the extracts had a remarkable 
action on synovial fluid, the viscosity of the latter, 

in an Ostwald viscometer, falling to 1/300 
of its original value (being then approximately that 
of water) when 5 0.0. of the fluid was mcubated at 
87° for 30 minutes with 0:5 0.0. of testicular extract. 
This effect was found to be due to the action of an 
saree iri on &@ pol haride in the synovial fluid, 

the liberation of reducing substance (see accom- 
panying table). No liberation of reducing substance 
was found in a control e t in which synovial 
fluid was incubated for 18 hours at 87° with heat 
Inactivated spreading factor solution. 


0.0. SYNOVIAL 


With Elson and Morgan's’ test the reducing sub- 
stance gave the colour reaction for N-acetylgtuccs- 
amin. Quantitative determinations on 10 o.c. 
Bynovial fluid incubated for 18 hours at 37° with 1 c.c. 
of testicular extract demonstrated the appearance 
of 245 y/o.c. of N-acetylglucosamin. The control 
experiment set up under identical conditions with 
heat inactivated testicular extract gave entirely 
negative results. The split producta obtained by 
dialysis gave a Bial reaction for glucuronic acid. 
Furthermore, while synovial mucin is precipitated by 
dilute acetic acid, forming characteristic strings, 

fluid after incubation for 80 minutes at 37° 
with 1/10 of ite volume of testicular extract yields 
very much leas precipitate with acetic acid, while 
after 60 minutes the solution remains clear. Since 
the enzyme brings about the disappearance of the 
most characteristic property of synovial mucin, it 
can be called a mucinase. 

Testicular mucinage was found to act also on a 
polysaccharide present in vitreous humor, the libera- 
tion of reducing substance (expressed in glucose 

te) from 15 0.0. of vitreous humor 
incubated for 18 hours with 1-5 o.c. of testicular 
extract being 71-5 y/o.0. 

Further work is m progreas on the of 
the enzyme and ite substrates, y on the 
relationship of the latter to the polysaccharides from 
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umbilical cord, vitreous humor and synovial fic 
isolated by Meyer and Palmer’ and Meyer, Sm) 
and Dawson’. 

Since the properties of the mucinase are ident» 
with those of spreading factor, and since the oocurre» 
of r in bacterial filtrates has so 
been found to go perallel with their mucinase conte 
we think it probable that mucinase and spread 
factor are identioal. We are furt; 
experiments in the hope of being able to prove t 
point conclusively. 


144 


E. Onar. 
E: 8. Durum 
Bir William Dunn School of Pathology, 
Oxford. 
Nov. 4. 
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Vitamin A Content of the Livers of a Hundred Healt 
Dogs 


ALTHOUGH under natural conditions largely car 
vorous in ita dietary requiremente, the domestiocat 
dog will acospt with apparent relish a diet m 
fitted for an omnivorous or even anim» 
Flesh, milk, cereals and vegetables make up the bi 
of the ration, the proportions of these varying acco» 
ing to the fancy or perhaps the fmancial circumstenr 
of the owner. Thus the amount of vitamin A avs 
able to the ‘dog will vary greatly. 

Holmes a al.’ found that under the conditic 
obtaining on a fur farm from which they obtain 
their material, the vitamin A content of the liver 
the mink and the raccoon was leas than that of w 

of these species. However, they a 
showed that two wild opossums, ca and. fed 
captivity for six months on a diet of high vitamin 
value, were able to store the vitamin to a mu 
higher extent than three wild opossums which b 
been captured ab the same time as the above fy 
and were destroyed. 

Bradfield and Smith’ found considerable variatio 
in the vitamin A content of the liver in dogs whi 
were being fed, under controlled conditions, on eq 
amounts of vitamin A. Chevalier and Choron' show 
that in 100 guinea pigs fed on the same diet, var 
tions occurred in the vitamin A content of the liv 
of from 5-10 blue unita per’ gram to 800 blue un 
per gram. Simmonet e al.‘ found considerable var 
tions in the vitamin A reserve of the liver of + 
elmically normal dogs. 

That the liver of newborn puppies contains lit 
vitamin A reserve was shown by Buason and Si 
monet*, who found their liver to be inactive ev 
when that of the dam contained an ample store. 

The dogs used for the present work were unwani 
dogs, which had been destroyed by coal gas poisoni»x 
They were not bled. The histories of these anim 
were not obtained. They were a F all city do 
and were presumed to be h 
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Technique. A piece of liver was removed within a 
w hours after death, placed in cold storage over- 
ght, and on the following day 5 gm. was weighed 
tt in duplicate, minced with soissorsa, 15 o.c. of 
per cent caustic levee added, and kept in cold 
l with immediately, 
The vitamin was extracted according to the method. 
Davies’. The unsaponifiable ion was dissolved 
10 0.0. of chloroform, and the blue unita determined 
r the useeof a Lovibond tintometer. In the large 
majority of cases, an amount of the chloroform 
lution was taken such as would give a reading of 
“ae units between 3 and 6, but readings alightly 
ie a for cal- 
ts in a minority of cases 

Pinis Great variation in the liver reserve of 
ZB has been found to occur. Whether this is 
socisted with the amount of vitamin available in 
æ food, or with the ability to absorb and store it 
the liver, is not here indicated. The average of 
«eee reserves was found to be 678 B.U./gm., but, as 
ainted out by Moore’, the average figure may be 
isleadmg owing to the wide variations, and the 
edial figure is a more reliable one to take as an 
edication of a standard. The medial figure in our 
wie (taking an average of the six central figures) 
153-5 3.U./gm. 

The exact age of these dogs was not known. Six 
mich were only a few months old gave values 9, 10, 
', 47, 62 and 70 respectively. At the other extreme 


life, greater variation in the vitamin store appeared “ 


oocur. In seven old dogs the values were 26, 86, 
s3, 171, 206, 340, 1125. 
In twenty-three lean or poor-conditioned dogs, the 
‘erage vitamin A content was 415:8 B.vu./gm., with 
range of from 11 to 2800, and in three very fat 
«gB the figures were 8, 171, 447. From these limited 
ta there does not appear to be an association 
ii ea a ac 
the dog. 
Moore’ showed that in the reat a condition of 
treme emaciation did not necessarily lead to a 
minution of the vitamin A reserves of the liver, 
ad one of us (R. G. L.) found large reserves in the 
rars Of hens and geese that had been starved to 
eth by their owner. 
R. G. Lorron. 
A. BROWNLER. 


yyal (Dick) Veterinary College, 
Edinburgh. 
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Monogenic Broods in Armadillidiam vulgare Latr. 


Vamps has found that in the woodlouse, Tri- 
onhses provisorius, there ooour both amphogenic 
oods (broods containing “approximately equal 
onbers of both sexes) and monogenic broods 
E E a gai gt Renee Bae 
2 aooounts for the occurrence of arr 


oods (arGodavooreisting cs mabatai) Gad inet 
nic broods (broods contaming only females) by 


NATURE, 


979 


ee ee ee er A T E 
ous sex (chromosomes XY) and that the segregation 
of the sex chromosomes in monogenic females is 
controlled by the cytoplasm. Thus in arrhenogenic 
females every egg receives an X chromosome and the 
Y chromosome always passes into the first polar 
body. Such a female, therefore, produces broods 
containing only males. 

One of the maim arguments for acoounting for 

ia broods in this way is that the male has 
no effect on the type of brood produced. Vandel’s 
evidence for the male having no effect on the ve 
of brood produced is that in several cases all t 
females of any one brood mated with either ‘ordinary’ 
males (from amphogenio broods) ar with ‘exclusive’ 
males (from arrhenogenio broods) produced either all 
arrhenogenic or all the ic broods. Sister females 
thus resembled each o in producing the same 
bone af micniogenin: Droa tio: matter what: type, Of 
male they were mated with. 

Amphogenic and monogenic broods have also been 
found in the woodlouse Armadillidium vulgare Latr. 
by Howard? and Vandel’. By mating males of 
Armadillidium to two or more females I have also 
been able to show that the male has probably no 
effect on the type of brood produced. The same 
male mated to two different females may produce 
both arrhenogenic and thelygenic broods or both 
amphogenic and monogenic broods. The data are 
given in the table. 


. 


Constitution of brood 
Males Females 


“| 


«LB 


SERERGRER™"E 
Seok Rona FB uw 
SBSoo RS Sao & 


BL 


It seems, therefore, very probable that it is the 
female which determines the type of brood produced. 
It has also been possible by using different genetical 
types to show that neither arrhenogenic nor thelygenio 
broods are due to parthenogenesis. 

The above data also have another interest. The 
three females, OB, CO, and CD, are all from the same 
brood. One brood may, therefore, contain both 
arrhenogenic and thelygenic daughters. Also female 
BE, parent of an arrhenogenioc brood, was a egy aie 
of a thelygenis female (female A in the table). 
facta will have to be considered in suggesting schemes’ 
for the inheritance of arrhenogeny and thelygeny.| 
It seems possible that while the male has no effect 
on the sex ratio in a brood, he does have an effect: 
in determining the types of females produced. 

H. W. HOWARD. 


School of Agriculture, 
Cambridge. 
Nov. 15., 


a 
1 Yandel, A., Bull, Bul. France ot Belg., 72, 147-86 (1088). 
* Howard, H. W., Narurm, 148, 1038 (1038). 
2 Vandel, à., O.R., 985, 1050-52 (1039). 
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Hypertensin: the Substance Causing Renal Hyper- 
tension 

AN increase in blood pressure is produced by 
compression of the renal artery! or by injection of 
the venous blood of the kidneys’. The filtrate 
obtamed after adding 3 vol. of acetone to the serum 
of this blood contains a preasor substance which is 
insoluble in ether and amyl alcohol, soluble in glacial 
acetic acid and is destroyed only after three hours 
boiling in normal hydrochloric acid. The same sub- 
stance is formed on incubating for fifteen mmutes at 
37° the Indney protein renin® with blood serum or ite 
pseudo-globulm fraction. This substance, 
we name h in, is different from adrenalin, 
tyramm, pitreæin and uroh . Renm appears 
to be a proteolitic enzyme pain type, which 
hberates h I protein belonging 
to the pseudo-globulin 


the 
from a blo 
fraction. 
: J. M. Munoz. 
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L. F. Letom. 
Instituto de Fisiologia, 

Buenos Aires. 
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Relation of the Nucleolus to Secondary Constrictions 


Is discussing the relation of the nucleolus with 
the SAT chromosomes, investigators do not appear 
to notice that the ‘constriction’ is probably due to 
the nucleolus, rather than an active producer of that 

oe ie the chromosome in a close spiral. 
The nucleolus develops at a definite point in the 
chromosome and pushes the spirals apart until that 
part of the chromosome becomes a straight thread 
and apparently much thinner than the remamder of 
the chromosome. When the SAT chromosome in 
Navashin’s Crepis? was not able to develop a nucleolus 
because the nucleolar material had already been 
removed by another chromosome, it had no satellite 
either. The darkly staining portions just below the 
thin stalk in MoClmtock’s Zea chromosomes? could 
also be explained by the spirals beyond the nucleolus 
bemg pushed more closely together. 

That a nucleolus can interfere mechanically with 
a chromosome is seen clearly in the salivary glands 
of Chironomus, the chromosomes in which often 
have enormous nucleoli. Here the usually fused 
homologues are seen to be separated in the region of 
the fused nucleoli and the chromatin of each homo- 


logue also is often much dispersed‘. 
A. M. MELLAND. 
tea RAEN of Zoology, 
University of Cambridge. 
Nov. 14. 
1 Gates, B. R., NATUR, 144, 704 (1930), , 


* Farashin, Cptol., 100 (1034). 
* MoClintook, B., Seti. Fell. wid Mibr. Anat. M1, 204 (19034). 


4 Metz, 0. W. and Poulson, D. F., J. Merph., 63, No 2, 363 (1038). 


5 Meland, A. M., unpublished. 
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Ir is true, as Miss Melland states, that the nucleo 
as it grows can interfere mechanically with t 
structure of a chromosome. It can, for examp 
stretch the filament which connects the satellite w» 
the body of the chromosome. This is done by < 
spiralixing the filament. Nevertheless the filame 

daca R of a lower order than the spi» 

monemstea which make up the body of t 
chromosome. It is already present in anaphe 
chromosomes before the nucleolus begins to apper 
The same is true of secondary constrictions wh 
give rise to nucleoli. These features of chromoso! 
structure are for this and other reasons not produc 
by the growing nucleolus merely pushing the gyi 
of the spiral chromonems apart. 

It is not possible to discuss the subject more 
detail here. A series of papers are now in the pr 
dealing with nucleolar production in ẹ number 
plant genera. The conditions vary in some respe 
from genus to genus, but there is evidence of varic 
kinds that the nucleolar secondary constrictions 
well as the nucleolar body in a SAT chromosome £ 
definite loci of the chromosome, and that the secor 
ary constrictions are already determined before t 
nucleolus begins to appear in telophase. 

R. Ruceias GATES. 
King’s College, London, 
at the University, Bristol. 
Nov. 17. 


Calcium in Ciliary and Muscular Movement 


Ir is interesting to note that the unbalance obtain: 
by reducing the calcium content of physiologic 
solutions can to some extent be offset by the additi: 
of small quantities of lipoids to the solution. Th 
frog heart rendered hypodynamic, or even arreste 
by Ringer solution less varying amounts of calciu 
chloride, can be made to beat normally again ' 
adding small quantities of sodium oleate, of sodiv 
palmitate, of impure lecithin, or of ox blood thromk 
to the Ringer, the pH being maintained unaltere 
The effect was not observed with very pure lecitb 
or very pure kephalin, but a aimilar effect w 
obtained with lyso-lecithin, which first reduces t 
beat and also contracta the heart. Similarly, Cla 
and others! have shown that frog heart render 
hypodynamic by prolonged beating in Ringer soluti: 
shows increased activity when given extra calcim 
sodium oleate, impure but not pure lecithin, impu 
but not pure kephalin, or serum. Ox blood thrombr 
serum, and all but the purest samples of app sate p 
contain traces of soaps which may well account f 
the activity of these substances in offsetting calciu 
deficiency. Mytilus cilia will beat for some time 
artificial sea water at pH 6-5, but are quickly arrest 
if they are put in & similar medium at the same g 
without calcium (removed as chloride)’. The oiia 
beat is restored in such a calaium-free solution 
the same pH if traces of one of the following su 
stances are added: sodium dodecyl sulphate (t 
magnesium present rendered the oleate and palmite 
of sodium insoluble and therefore ineffective), hex 
decy1-trimethyl-ammonium bromide, lyso-lecithin, i» 
pure lecithin, or ox blood thrombin. Triolein, sodir 
butyrate and sodium glycerophosphate showed 
restorative effect. In considering these facta, it shot 
be noted that calcium is found to be more acti 
under lipoid than under protein monolayers. 

Heulbrunn? maintains that at least in some typ 
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cells stimulation causes a liquefaction of the gel- 
e call cortex with release of calcium, some of which 
transferred to the cell interior, which ultamately 
«tea or clots by a process similar to the clotting 
blood. Fat-solvent snwsthetics favour release of 
«ium from the cortical 1 but prevent 
ernal clotting. Plasmagel is formed by a clotting- 
8 reaction from plasmasol, and Heilbrunn calls this 
eas the ‘surface precipitation reaction’. Mitosis 
1 fertilization are processes fundamentally akin to 
utation, according to Heilbrunn, who says that 
wy involve liquefaction of the plasmagel and a 
wequent clotting of the plasmasol which only 
comes fluid again at the first appearance of the 
ndle. Needles dipped in serum are more active 
producing parthenogenesis than those undipped'. 
combin accelerates mitosis in tissue culture’, and 
arin inhibits itè H m at l: 100,000 also 
ibita the formation. of fertilization membranes in 
hinus eggs‘. The similarity of the effects of ion- 
ance on muscular, ciliary, and amcoboid move- 
at are well known’; calcium is released during 
ecular activity? and at the tip of an advancing 
ceboid peeudopod*; and most modern authors 
ee that gelation and solation are pmmarily re- 
«nsible for amosboid movement. 
t is submitted that the observations recorded 
ve are essentially in t with the hypo- 
sis of Heilbrunn that has just been discussed, and 
gest that it can be extended to ciliary movement. 
‘ther studies of ion balance in the cases of living 
ues and of inanimate lipo-protein systems are 
essary if these suggestions are to be followed up. 
Teilbrunn® also points out that many partheno- 
etic agents cyto Echinus eggs by deatroying 
iquefying the plasmogel cortex of the egg, and also 
ste the oell interior when used at higher con- 
trations than those required for normal partheno- 
esis. Thus an agent that stimulates at low con- 
trations cytolyses at higher concentrations. <A 
allel to this is the action of stronger solutions of 
tum dodecyl sulphate, of hexadecyl-trimethyl- 
monium bromide, or of lysolecithin on Mytilus cilia, 
© the arrested cilia first start to beat and continue 
neat in calcium-free solutions for some time after 
olysis has all but destroyed the form of the in- 
{dual cilia. 
‘he cytolysis by sodium dodecyl sulphate and by 
radeoyl- 
methyl- 
monium 
mide 
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persants, 

ú as sub- 

uted 4-4’-dihydroxy diphenyl or stilbene com- 
mds which affect protein films at 1: 2,000,000" 
{ tannic acids, do not affect the beat of Mytilus 
» at low concentrations. The cilia are relat- 
y insensitive to cytolysis by saponin or by 
ra venom; the former penetrates films of 
am slerols* and the latter releases lyso-lecithin 
n lecithin by lecithinase action, and lyso-lecithin 
If has been found to cytolyse the cilia. Similarly 
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Paramecia are affected by both lipoid and protein 
film adsorbanta’. 

These facts ruggest that all cells which show move- 
ment have some lipoid constituents in their surfaces, 
that the movement normally requires calcium, and 
that calcium lack can be offset by external supplies 
of certain lipoids. If Heilbrunn’s ions are 
correct, cytolysis and stimulation liquefy the cell 
membrane and liberate calcium, which coagulates the 
cell interior by a process related to the clotting of 
blood. A study of ion balance in lipo-protein systems 
and of the role of poids in muscular action should 
help elucidate the problem. 


Department of Zoology, 
Department of Colloid Science, 


Department of Pathology, 
Cambridge. 


1 Clark, A. J, ‘The Aletabolism of Frog Heart”. 
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Spectrum of the Torch Discharge 


THE sgo-called ‘torch discharge’! (Flammenbogen') 
in air, which can be created at a single electrode in 
the ultra high-frequency undamped oscillation circuit 
(10° ~ 10° Hz.), has been the subject of some 
investigations, but the main interest has been directed 
towards ita chemical aspect; no attempts seam to 
have been made to study its With the 
view of gaining an insight into t e mechanism of the 

, we have carried out an extensive examina- 
tion of the spectrum. 

In the flame part of the discharge, the spectrum 
consists chiefly of the O, (Runge), NO(y) and 
OH bands, while in the neighbourhood of the electrode 
the N, and N+ bands, as well as some easily excitable 





Fig. 1. 


hnes of the electrode material, come out with strong 
intensity. From all portions of the flame a continuous 
band extending from about 6000 A. up to the red 
end is emitted; its origin is unknown, but one may 
be able to infer fresh interpretation as to the 
mechanism of the chemical reactions going on m the 
dise . With ino current density NH» 
(Q branch of the 3360 band) also makes ita appear- 
ance, and the metallic lines of low excitation potentials 
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extend into the flame (Fig. 1a). The spectrogram of 
the pure oxygen band, which is obtained in the torch 
flame in oxygen at atmospheric presenté, is reproduced 
in Fig. 1b. 

If the torch is struck in & closed vessel containing 
air, the absorption bands due to NO, appear in the 
visible and near ultra-violet region, and the NO (0,0), 
(1,0) bands become ‘self-reversed’. 

It is to be noted that the torch spectrum is found 
to be easentially the same as that of the high-tension 
D.O. arc? (stromstarke Glimmentladung‘), 80 that, go 
far as the nature of the spectrum is concerned, no 
features distinctively characteristic of the ultra high- 
frequency oscillations can be detected. 

A complete analysis of the Runge band will be 
published elsewhere. 


Laboratories of Physics and 
Flectrical Engineering 
Hokkaido Imperial University, 
Sapporo. Aug. 28. 
1 Mochalov, O.R. Acad, Sol, URS S., 18, 529 (1938); 90, 207 (1938). 
* Rohde and Schwarz, 4. Phys., 83, 161 (1933). 
* Grotrian and Bunge, Phys. F., 15, 545 (1914). 
‘t Thoma and Hoer, Z. isok. Phys., 13, 464 (1032). 


Comparing Resistances of Four-Terminal Resistors 

Two communications regarding the comparison 
of four-terminal resistances, the first by Mr. Arvon 
Glynne and a further one by Prof. John Cowling, 
have recently appeared! in NATURE. 
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I would like to point out that the method desorıb 
by Mr. Glynne is already well known and will 
found in Law’s ‘Electrical Measurements”, publish 
by the McGraw-Hill Book Company, first editix 
1917, on p. 190, where the identical formula is give 

There is considerable practical difficulty in app 
ing this method, first owing to the presence of thern 
electric effects at the terminals, which are ugua 
differant for each position of the galvanometer, a 
secondly, owing to the dependence on the constam 
of the connexion between the two resistances unk 
test. In order to obtain accurate com 
would be necessary to compensate for the thern 
electric effects and to make the change-over fre 
position one to position two with great rapidity. T 
cannot easily be done when the resistance B has 
be altered for the two balances. 

To overcome these difficulties, I modifled t 
method*, and the complete instrument was exhibit 
at the Physical Society in January 1938. This metb 
has been in continual use for precision compari 
since then, with the addition of a circuit for oo 
pensation for thermal s..¥.’a at the terminals. 7 
compensating circuit avoida the use of two serosa 
the galvanometer—one for each balance. 

D. C. Gara 


H. Tinsley and Co., 
Werndee Hall, 
South Norwood, 
London, 8.E.25. 


1 NATURE, 144, 596 and 865 (1039). 
4 J. Set, Instru,, 15. No 7 (July 1988) 


Points from Foregoing Letters 


Hans H. Ussrxa desaribes a method of analysing 
protein by means of amino-acids containing deu- 
terium. The author claims that the method overcomes 
the difficulty met with in most types of amino-acid 
analysis, which usually lead to meviteble losses and 

are therefore only ximate. He also suggests 
that his method can be used for such an amino-acid 
series as alanine, valine, isoleucine and aspartic acid, 
for which no very reliable methods of eatimation are 
at present known. 


E. Chain and E. 8. Duthie spori on an enzyme 
occurring in purified ‘spreading factor’ extracts from 
testis hydrolysing rapidly a polysaccharide in synovial 
mucin with liberation of reducing sugars. A large 
and rapid decrease in viscosity occurs during the 
early stages of hydrolysis and the mucin becomes 
non-precipitable by dilute acetic acid. The possible 
identity of this enzyme with ‘spreading factor’ is 
discussed. 

The vitamin A content of the liver of a hundred 
presumably healthy dogs was found by R. G. Linton 
and A. Brownlee to average 678 ‘blue unite’ per gram 
‘of liver tissue, with a medial figure of 153-5 and a 
range of 4:5 to 10,625. 

In Armadillidium vulgare Latr. there are found 
areta na acta pence ge san H. W. Howard 
finds that the male parent probably has no effect in 
determining the type of b pe ty This supports 
Vandel’s theory that the segregation of sex chromo- 
apmes is determined by the cytoplasm of the female. 


J. M. Muñoz, E. Braun-Mendndez, J. O. Fasciolo 
and L. F. Leloir report that renal hypertension is 


caused by the formation of ‘hypertensin’, a substar 
which is different from other known preesor s 
stances. It has been found in venous blood 

iachæmic kidneys and can be prepared in vitro by + 
interaction of renin and peeudo-globulins of norm 
serum. 


A. M. Melland strewes the probebility of t 
nucleolus producing the secondary constriction in 
chromosome, rather than the nucleolus arising fr 
that constriction. R. Ruggles Gates, commenting 
this letter, pomta out that while the grow» 
nucleolus can separate the gyrea of a chromoso» 
spiral, yet the nucleolus takes ita origin at a p 
determined locus of the chromosome whether i 
latter has a satellite or a secondary constriction. 


The unbalance obtained by reducing the caloir 
content of physiological solutions can to aome exte 
be offset by the addition of small quantities of lipo 
to the solution in the case of the beating of ñ 
heart and of Mytilus cilia. According to G. 8. Car 
et ak., the use of adsorbante and dispersants of prot 
film and of lipoid film suggeseta that ciliary a 
muscular cell membranes have some lipoid œ 
stituents on their outer sides. It seems that the r 
of lipoids in questions both of ion belance and 
muscular activity needs investigation. The data : 
not inconsistent with the hypotheses of Heilbrw 
concerning mitosis and excitability. 

D. O. Gall gives an earlier reference and commex 
upon a method of comparing four-terminal reaistanc 
recently described. Attention is also directed to 
improved method. 
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RESEARCH ITEMS 


igan Colour-Vision 
JATA of colour-vision among Polynesian Tongans 
re collected by Ernest and Pearl Beaglehole in the 
arse of a field trip to Tonga, employing the Ishihara 
8 (seventh edition). Results are recorded in Man 
November 1989. 135 Tongans were examined 
ale, 67; female, 68). Five males appeared to be 
i-green blind; but no case of female red-green 
adness was detected. No cases of blue-yellow 
adne, or of complete colour-blindness, were 
ected in either sex. A comparison of the per- 
atage of red- blindness in Tongan males (7-46) 
h pomaneranle resulta in Whites (8-03), American 
grow (8-7), American Indians (1-7), taken in con- 
Suon eth: kha eight GF Golicne fan all ket 
alte available, a poasible racial difference 
the Incidence in of red-green colour-blindness. 
the five coe males with defective colour vision, 
> were completely green-blind. The proportion of 
en-blindneas to red-blindness among Whites, 
groes, and American Indians as reported is also 
the approximate ratio of three to one. Another 
suliarity in Tongan subjecta is the response of 


tain of them in the test to plates which can scarcely” 


read by normal subjecta. Theee Tongans (10 male, 
female) were otherwise normal. In regard to 
vweral colour discrimination a number of colour- 
mes were oollected—cream-white, skin-white, 
low or gold, yellow, red, black. There is no 
«wife colour-name for blue, nor possibly for green 
ber. Many descriptive colour-names are in use, as 

example, colour-sea = blue; obscure, indistinct == 

stencil for marking bark cloth = dark 


‘tain terms, for example, for blue, does not imply 
soor colour discrimination, but is due to a difficulty 
finding words to describe them, and arises from a 
tural origin. 


xnet Archeology 


Lx planning the work of the Nebraska Archmological 
«vey established in 1929, Dr. W. D. Strong sug- 
sted a line of attack which would establish a time 
pence from known historic to unknown prehistoric. 
e Pawnee for various reasons offered the most suit- 
le material for the first systematio attempt at 

dating a historic archsological complex in Nebraska. 
«ring tbe nineteenth century, with two or three 
parent exceptions, Pawnee villages centred about 
3 confluence of the Loup with the Platte River, 
wding on terraces or second bottoms well out of 
uch of the floods. Beyohd the tree-frmged water- 
arses are the dry, formerly graap-covered uplands 
table only for hunting; but it was the fertile 
‘ar-bottoms, with abundance of wood, water, arable 
yond and shelter, which determined the location 
their villages. The extreme limits of Pawnee 
jtlament were on a 120-mile stretch of river valley, 
mg which they shifted continually, but leaving it 
ty for seasonal hunting. Tha aites ELOw agomsawhat 
oadenb aboriginal culture, yielding also iron, copper, 
18 and glassware, Within this area but with more 
ited distribution are found sites with a more 


abundant, superior ‘culture and smaller quantities of 
white contact material. Generally the sites are large 
(50-100 acres or more), compact and selected with 
an eye to defence, some having earth-walls and 
ditches for protection. Excavation on these proto- 
historio sites has produced evidence which has been 
assigned to a ‘Lower Loup focus’, while another cul- 
ture, possibly contemporary, has been revealed at 
Leary in south-west Nebraska, to which the name 
Oneota culture has been given. The relations of 
Lower Loup, Onesota and historic Pawnee have bean 
discussed by Waldo R. Wedel (Smithsonian Miso. 
Collect., 97, 7; 10938) in the light of analysis of 
material culture and examination of the documentary 
evidence of early travellers. By some it is maintained 
that Lower Loup is more closely related to Oneota 
than to historic Pawnee, but analysis of cultural 
traits points to the closer relation of Lower Loup and 
historic Pawnee, the probability that the former is 
ancestral to the latter, after a period of decadence, 
being rendered stronger by the absence of any evidence 
that settlements, of the size and Importance Indicated 
by the sites, were made here by a sedentary, horti- . 
cultural | people other than the Pawnee since the 
Europeans. 


The House-Sparrow in Canada 

THs house-sparrow (Passer domesticus) has been 
long established in Canada, and s recent investigation 
by Richard Lee Weaver suggests that it reached its 
peak of abundance several decades ago, and since 
then has in some declined in numbers (Canadian 
Fisld-Nat., 53, 95; October 1938). 


conditions induce a northward movement, such as 


established the birds at Ohurchill, on Hudson Bay, 


but m such cases the severe wintera cause many 
deaths, and at Churchill the danger of extermmation 
is circumvented only because the sparrows inhabit in 
winter the railroad roundhouse, where they get 
shelter and food from man. The c in locomotion 
from. the horse-traffic of early days to the motor-car 
has made extraordinary differences in the sparrow 
population in towns, for the hordes of sparrows 
which once, according to a note by the Ornithological 
Editor, made sidewalks unuseble and in another 
way interfered with church services, have disappeared 
with the disa of horses and the droppings 
which formed a main food supply m winter. 


Reproduction of the Spotted Hyzna 
Sos unestablished peculiarity about the sexual 
anatomy and physiology of the spotted’ hymna 


‘(Groouta oroowta) led writers of antiquity to assert 


that it was ite. Scientific study ofthe 
qabjest nea an meae, but this statement no longer 
holds good in view of the investigation of L. Harrison 
Matthews, who travelled to East Africe to study the 
animal and records the resulta of the examination of 
103 individuals (PAu. Trams. Roy. Soo, Lond., Ser. B, 
No. 565, 280, July 1939). This randam sample hag 
a sex ratio of 61- "L por cantor miales: The anatomical 
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puzzle arose from the peculiarity of the female 
genitalia, which possess e clitoris, perforated by the 
urinogenital canal, so similar to the penia of the male 
that male and non-perous females are indistinguish- 
able externally. There is no annual 908300. 
for the female in Tanganyika Territory, all stages of 
sexual actavity being found at the same time. In 
the absenoe of fertilization, a dicestrous cycle of about 
a fortnight occurs. Following fertilization, gestation 
lasts about 110 days, the lactation period extends 
over six months, and the complete sexual cycle lasta 
nearly a . The author suggests that the peculiar 
male facies of the female may be produced by an 
excess of androgenic substances, accompanied prob- 
ably by a deficiency of io Ones, derived 
from the ovary. The limit of life of the spotted 
hysans appears to be about ten years. 


Choice of Water by the Honey Bee 


0. G. BUTLER of the Rothamsted Experimental 
Station haa described the habit of bees collecting 
water from many undesirable sources that are often 
choked with decaying organic matter (Bee World, 
November 1989). It seamed, therefore, of interest 
and importance to discover what attracta bees to 
such sources of water. In his experiments moet of 
the salts easential to animal life were tested in various 
concentrations against distilled water. Only in the 
oase of very dilute sodium chloride and ammonium 
chloride were the bees attracted more than to dis- 
tilled water. The optimum concentration was 
between 0:15 per oent and 0:07 per oent; with 
progressively stronger solutions the bees showed 
increasing preference for distilled water. Rain water, 
from a leaf-choked gutter, was next taken and tested 
against distilled water and the salt solutions. 
than 90 per cent of the bees chose the ram water. 
Further experiments showed that bees were being 
attracted to this source of water by amell alone, and 
that their liking for very dilute selt solutions has 
little or nothing to do with their finding a source of 
drinking water. It is suggested that it is beat to fill 
apiary fountains with rain water to which 
is added sufficient sodium chloride to make it into a 
0:1 per cent solution. 


Water Movement and Radial Growth in Trees 


W. R. C. Hanpuzy has recently published some 
observations on the effect of prolonged chilling on 
these processes (Ann. Bot., N.S., 8, No. 12, 808; 
1989). By subjecting woody shoota of young sa plings 
of ash and sycamore to continuous cooling to 2° C. 
during the season of growth, radial growth was 
almost completely mhibited, though not extension 
growth (which was, however, later in starting and 
proceeded more slowly). When cooling was extended 
to 0°O., leaf-wilt occurred owing to still further 
reduction in water conduction. Turgidity recovered 
on raising the temperature again to 2° C. 


Wound Hormones in Plants 


J, English, J. Bonner and A. J. -Smit 
(Proo. Nat. Acad, Soi., 26, 323-329; 1939) have 
isolated a o substance of composition 
C1,H,.0, which is capable of mducing renewed cell 
division and cell extension in parenchymatous ocells. 
This substance was isolated from fresh bean pods. 
The actiyity of the substance is about a hundred 
ames that of the origmal material, but this varies 
considerably. This variation is probably due to the 
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fluctuation in the amount of co-factors in the t 
material. Such co-factors have been identified durr 
the chemical preparation, while sucrose and glutar 
acid were found to increase greatly the activity 
the di-basio aoid C,,H,,0,. 


Aphid Vectors of Sugar-cane Mosaic 


Tum aphid Aphis maidis has been recognized fo. 
considerable time as a transmitting agent 
the sugar-cane mosaic virus. H. D. Tate a 
8. R. V have shown, however (J. Agr 
Res., 59, No. 1, 73-80, July 1989), that two ot 
aphids, Carohnata cypert and Hysteroneura setar. 
which may occur on the crop in Porto Rioo, are a 
vectors of this particular disease. inse 
inhabit the weeds Oyperus rotundifoka and Hleus 
indica (goosegraas), which are common in C8 
plantations, and doubtless play a considerable pe 
in the of mosaics under field conditions. 
fourth kind of aphid, Sipha flava, was unable 
transmit the virus. The resulta supply yet anoth 
instance of the close relation between s virus and 
msect vector. 


Indirect Damage by ‘Narcissus Leaf Diseases 

Rescixs of several recent investigations into * 
damage caused by fungi the general atiack of whi 

p their host planta appears to be slight he 
o revealed more extensive indirect damage. Sv 
a state of affairs has now been demonstrated 
P. H. Gregory for several leaf diseases of the narcis 
(“R.H.8. Daffodil Year Book”, pp. 49-58, 19% 
Leaf soorch, caused by the fungus 
Curtists, white mould, which results from the paras 
Ramularia vallisumbrose, grey mould (Botrytis n 
cisstoola) and fire (Solerohnia polyblastis) are wis 
spread in the commercial bulb districts of the sou 
west of England; but it is not certain whether tr 
invariably cause substantial loss of the crop. M 
Gregory has shown that their indirect effects, at a 
rate, are quite substantial. The leaf spotting fux 
spread upon the foliage after the time of floweri» 
and often curtail photosynthesis, so that subsequi 
flower crops are affected. Spraying the foliage w 
Bordeaux mixture resulted in increased bulb weig 
enhanced flower quality, and, most important of + 
considerably greater flower crop. Gains im flov 
production as high as 70 per cent over unspray 
foli have, in fact, been recorded. Further measu 
of plant hygiene, such as the removal of infect 
foliage and flowers, are recommended, whilst rout 
lifting and replanting of the bulbs usually era 
cates the diseases if fresh foliar infection does 1 
occur. 


Structure of Complex Fluondes 


AMONG compounds of the type RMX, (R = 
NH,; M = Bi, Ge, Sn, Ti, Zr, Mn) only the fir 
silicates have been prepared in orystalline modifi 
tions possessing the fluorite-like arrangement of I 
and MF,-~ ions known as the ammonium chlo 
platinaste type. J. L. Hoard and W. B. Vince 
(J. Amer. Chem. Soc., 61, 2849; 1989) have examin 
by the X-rays the atomic arrangement in crystals 
ammonium and potassium fluogermanates. IT 
crystals possess one-molecule hexagonal units 
structure, and the crystal structure ıs an aggre 
of univalent cations (K+, NH,+) and nearly regu 
octahedral anions (GeF,-') with Ge'— F = 1-77 
Each cation is surrounded by nine nearly equidists 
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arine atoms and three others at somewhat greater 
tances. The structure is of the same general type 
that of the hexagonal modification of ammonium 
wilicate ; it is found only in the case of complex 
arides, for which at ordinary temperature it is 
ally preferred to the cubic ammonium chloro- 
tinate structural type. 


ucture of Water in Ionic Solutions 


CHA effect of the presence of ions on the structure 
water molecules has long been the subject of 
estigation and discussion. In a recent article 

Chom. Phys., 10, 869; 1989), GQ. W. Stewart 
orta data on the variation of the X-ray diffraction 
tern of water with concentration of dissolved 
strolytes (NACI, Li0lL NaCl, KCl, and MgCl,), and 
ws the following direct conclusions from a4 oon- 
sration of the displacements of the major and 
ior diffraction peaks: (i) the increase in oon- 
tration of ions causes the amount of 4-c0o-ordinated 
ter structure to decrease and produces a more 
sxely-packed arrangement, with a consequent 
ease in density; (ii) the effect of the ion on the 
ter stracture is not confined to that shell imme- 
tely adjacent to the ion ; ‘and (1i) the alteration 
structure is apparently similar to that produced by 
ceasing the temperature of water. Further, from 
asurementa on the alteration of the minor dif- 
ction peak by fifteen strong electrolytes, selected 
muse of their wide variation in and in 
arent molal ionic volume, he shows that the liquid 
acture of water varies with lonic concentration at 
ate comparable with the rate of variation of the 
yarent molal ionic volume. It seams, in fact, that 

alteration in liquid structure has an effect on the 
arent molal ionic volume much more important 
«n has the electrostatic affect based on the Debye- 
okel theory. On the basis of these interesting data 
: author draws a picture of the solvent and its 
aration in density by the ion solute which agrees 
h the tion of Bernal and Fowler (ibtid., 1, 
6; 1983). Water at temperatures just above the 


dting point has a co-ordination number greater than 
at in ice, and the ing is correspondingly closer 
whe liquid.. This ce explains the latent heat 


fusion, and the increase m density of water on 
iting. The structure of liquid water is not rigid, 
in a orystal, and the relation of any molecule to 
neighbours is constantly changing. Co-ordination 
ids are broken and re-made. The water is hamo- 
neous only if a representative group of molecules is 
asidered. The effect of ions is not to contract the 
acture but to increase the co-ordination number, 


i thus change the closeness of packmg. 


llar Structure and Stellar Energy 

in interesting paper with the above title has been 
blished by W. H. MoCrea (Oocas. Notes, Roy. Astro. 
1, No.6; October 1989). He gives a short summary 
the present position on attempte to utilize known 
yaical laws to explain the mechanism of energy- 
aeration nsible for the maintenance of stellar 
ainosity. blem is to discover a mechanism 
energy-generation that will be consistent with the 
ysical conditions prevailing in the star. The 
yblem of stellar structure can be stated in its 
erality as follows: given in some region of space 
quantity of matter of known chemical composition 
i given its initial physical state, what will be its 
mequent history ? The problem would be soluble 
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in principle if the physicist knew how the material 
components can interact with each other and with 
radiation, meluding the various ways in which the 
interaction could generate energy. The following 
points seem to be fairly well established. In the 
brighter stars of the main sequence, the energy- 
generation is provided by the formation of helium 
from hydrogen, and these stars have a large hydrogen 
content, their central temperatures being about 
20 million degrees. While there is no evidence that 
the synthesis of heavier nuclei in stars oocura, it is 
certain that some of these nuclei have an essential 
role as catalysts m the synthesis of helium. Stara of 
the main sequence, the masses of which are not too 
great, ultimately contract and become white dwarfs. 
The giant stars present a difficulty if, as is predicted 
by the theory of stellar structure, they have relatively 
low central densities and temperatures. Gamow’s 
suggestion of processes in which there is resonance 
between an energy level of a nucleus and the energy 
of a penetrating particle has not been substantiated, 
and it seems certain that there is an essential 
distinction between the structure or mode of energy- 
generation or both in the giants and main 

stars. Among the problems awaiting solution are 
the ultimate fate of massive stars, the mechanism of 
energy-production in gianta, and the origin of heavier 
nuclei m stellar material. l 


Sunspots and Magnetic Disturbances 
H. G. AsonmNHOLD has recently published a 
POPanna T noe of the variability of the mean 
tude of sunspots on the recurrence tendency of 
io disturbances (Afon. Not. Roy. Astro. Soo., 
99,9; October 1989). As is well known, the rotation 
of the sun varies with the latitude; also, the mean 
latitude of sunspots changes systematically during a 
sunspot cycle. In the first years, that is, after a 
minimum, the mean equator distance of the 
spots is about 20°, and at the end a little more than 
5°. The synodic period of rotation corresponding to 
these latitudes is 27-5 and 26-9 days, respectively, 
and if terrestrial.magnetic phenomena are connected 
with the areas of sunspota, there ahould be a sensible 
difference between the recurrence intervals in 
of low and high sunspot latitudes. Ohree and Stage 
used the magnetic character figures of the years 
1906-1925 and could not detect any affect in the 
caso of terrestrial magnetism, but Archenhold has 
utilized data gomg back to 1847 and arrives at a 
different conclusion. As the date are not uniform, 
he found it necessary to employ different methods 
of analysis for different periods, and very full details 
are given of the procedure adopted. For all the 
dealt with he finds a recurrence interval of 
27-02 days for the years before sunspot minima and 
of 27-52 days after the minima. The mean error of 
the first valne is +0-18 day, and that of the second 
is +0-05 day. The difference of 0:5 day between 
the recurrence intervals in years before and after 
sunspot minima is thus 3-6 times the mean error, 
+0-14 day. From the beginning of the cycle to the 
end, the recurrence interval shortens continually, snd 
this is what would be e because of the 
decrease in the mean equator distance of the sunspots. 
When sunspot zones occur near the equator and also 
in higher latitudes, the shorter recurrence interval 
of the equator belt prevails, because of 
effectiveness of disturbed areas near to thp) equatar 
on the earth’s magnetism. 
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MEDAL AWARDS OF THE ROYAL SOCIETY* 


Copley MEDAL 
HE Corsy Mpa has been awarded to Prof. 
THomas Hunt Morgan. 

The establishment of definite laws of heredity, and 
the discovery of the mechaniam, the gene, by which 
hereditary qualities are carried on from generation 
to generation, has revolutionized our outlook on the 
funotion of the nucleus of the cell and of the chromo- 
somes it contains; it has enabled us to understand 
the significance of the maturation of the germ cells 
and of fertilization as they oocur in higher animals 
and plants, and thus led to a very rapid develop- 
ment of nuclear cytology. The theory of the gene 
has given us & new outlook on the determination of 
the development of an animal or plant. But nowhere 
has genetics produced greater than in our 
attitude to evolution. The observations that muta- 
tions arise de novo at a definite rate, that the number 
of different mutations occurring in a single species 
may be very large and that the mutations in allied 
species are essentially identical, have shown us for 
the first time the materials which are available as a 
besis for evolutionary change. The quantitative 
nature of genetics has made it possible to examme 
the effects which result after many generations from 
the establishment of a community by a few individuals 
of different hereditary composition, and to estumate 
the effect of a definite ad attaching to one 
particular quality on the ultimate composition of 4 
population. It has thus put the theory of natural 
selection on a sound theoretical besis, Furthermore, 
it has enabled us to observe indirectly the effecte of 
natural selection m wid populations, and to plan 
experiments to determine ita effects. 

The practical applications of genetics are as irn- 
portant as ita Influence on theory. The whole of the 

ing of many cultivated plante including maize 
is now firmly based, and the proceas of improvement 
immensely hastened by cytological examination. 
Genetios is already influencing animal b Ing, and 
in ita modern developments is throwing much light 
on the possibility of controlling hereditary diseases 
in man. 

In the development of genetice, the work of the 
Morgan school has been ount. It is to Morgan 
that we owe that exploitation of Drosophila melano- 
gaster, which is the basis of most modern develop- 
ments. To him we owe the theory of the gene, which 
is fundamental, and the explanation of ‘croasmg-over’, 
which forms the basis of the conception of the linear 
arrangement of the genes and the chromosomes. 
From theese starting points all other work paon 
and much of this work comes from Morgan hi 
his associates and his students. Morgan has done 
more than any other man to establish genetios and 
thus to revolutionize our ideas in many different 
flelda of work, in practical affairs as in pure theory. 


Royal MEDALS 
A Roya MEDAL has been awarded to Prof. 
PAUL ADRAN MavrRiock Dirac. 
Dirao’s chief work has centred around the funda- 
mental principles of modern theoretical physios. The 


e+ From remarks made by Sir Wilham Bragg in presenting the 
medals for 1930. i 


new quantum mechanics was discovered by Heim 
berg in 1925. Dirac at once realized the great i 
portance of this discovery, started to work out 
fuller implications and by a remarkable combinati 
of originality, mathematical skill and uncan 
instinot, rapidly established himself aa a great lea 
in this field. His earliest efforta were Uirected | 
wards tidying up the intermediate fleld between tl 
of the new quantum mechanics and the Newtoni: 
An early and very important paper was on t 
fundamental equations of tum mechanics. T 
was & ization for which he introduced a mn 
algebra, that of non-commutative numbers. 

Probably Dirac's greatest achievement was that 
ending the conflict between quantum mechanics a 
relativity mechanics by showing how to make # 
fundamental equations of quantum mechanics 
variant under a Lorens transformation, at any r 
to a first approximation which has not yet be 
improved on. This led to a revision of the theory 
the hydrogen atom which confirmed Sommerfel. 
formula for the fine structures of lines a 
X-ray levels. This formula had been derived hithe: 
from a mixture of empirical results and theoreti: 
guidance, but had not been deduced from gene 
fundamental principles. The idea of a quantiz 
electron spin also fitted naturally into the mw 
theory. The harmonization of the quantum a 
relativity mechanics also required the introducts 
of the strange conception of negative energy sta: 
(holes) and this is generally regarded as a predict» 
of the existence of the positive electron (positr 
since discovered by Anderson. 


A Royal MmpaL has been awarded to Pr 
Davin KETLIN. 

Prof. Keilin’s contributions to entomology exte 
over nearly thirty years. In the main they conce 
the higher Diptera : with critical ability and a gre 
capacity for detailed observation he has demonstrat 
the very close correlation that exists between larm 
structure and habits in these insects. 

Prof. Keilin’s main contributions to biochemist 
have been his studies on tbe respiratory pigme: 
cytochrome, published in a series of papers fr 
1925 onwards. He has shown that cytochrome 
composed of at least four components related 
hematin. One of these is in all probability t 

previously known as indophenoloxidase. T 
catalytic activity of this enzyme depends entirely 
co-operation with the other three componente 
cytochrome. The complete cytochrome system fon 
within the oell a y active catalytic mechani» 
which by AE molecular oxygen can easily oxid 
hydrogen atoms of certain substrate molecules whi 
have been activated by dehytirogenase systen 
This shows that the enzyme component of oy 
chrome may be identified with the previously und 
covered oxygen-transporting enzyme of Warburg a 
his co-workers. 

Other work of Prof. Keilin in this field has includi 
the characterization of certain oxidismg enzyn 
which make use of molecular o and the p 
paration in a pure condition of the polyphe» 
oxidase of mushrooms. The latter has been sho 
to be a copper protein compound. Recently he ł 
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copper protein com- 

and liver (hamo- 
), which may be of bio- 
qoal Importance though they are not apparently 
neerned in oxidase reactions. Keilin has thus pro- 
led us with an integrated picture of oallular 
«qpiration which is an enormous advance on the 
ich less systematized knowledge that we had 
fore his work was published. 


Davy MEDAL 


The Davy Mupat has been awarded to Prof. 
wes WuLrum MoBarm. 
McBain’s claim to special recognition rests essen- 
idly on the circumstance that he oreated, and has 
i the development of, a new and important chapter 
physical chemistry—the study of colloidal electro- 
on. It was as the result of a long series of precision 
surements on the electrical and thermodynamic 
operties of soap solutions that McBain 
fined this new class of materials, which combine 
& special way the ies of colloids and 
cotrolytes. The definition and constitutional theory 
sved to be the key to the orderly e PAN 
„ich thenceforth proceeded with contin 
z impetus, of a large and frultfal Seld -tmaidentaly 
© of considerable technical importance. The 
„terials include soaps, nearly all modern synthetic 
tergents, a number of inorganic substances such 
silicates and tellurates, as well as many dyes, 
steins and bio-colloids. 
In the continued investigation, in which numerous 
kers have contributed to the general develop- 
mt of the subject, MaBam has been a leader, and 
+ work has thrown much light not only on the 
Pra jd here E E eteat but also on the 
properties of colloidal particles as a whole. 
‘tie course OF thin work A ERGs SELAY OF «pert 
mtal methods has been developed—-chamical, 
ctrical, optical and mechanical methods—which 
» novel in their application and are in some cases 
vel in themselves. Reference may be made to the 
antitative study of ‘solubilization’ and the elabora- 
n of the air-borne ultracentrifuge in illustration of 
1Bam’s versatility of technique. 
In addition to the composition and organization 
a colloidal particle, ita interface with the oon. 
uum has a decisive influence on its , and 
B gives special importance to the section of 
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THE GREAT RED 


NHE presidential address of the British Astron- 
comical Association was delivered on October 25 
Mr. B. M. Peek, who took for his subject the 
ysical conditions of the planet Jupiter, and in 
rticular the red spot. It is certain that Schwabe's 
wings In 1831 showed this spot, and thereis evidence 
at it was known from 1664, the date of Hooke’s 
nous observation, until 1718, from which date a 
e of more than a century exists in the records. 
Kt ie difficult to believe that a purely atmospheric 
aes could have continued so long without 
of dissipation, but the anomalies of ita 


ae A ongitude militate against the view that ib 
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McBain’s work which deals with the structure, cam- 
position and depth of macroscopic interfaces, especially 
of the surfaces of colloidal electrolyte solutions. Here 
also he has devised many methods of study, one of 
the moet ing being the ‘microtome’ method 
whereby the outermost layer of a solution can be 
peeled off with a rapidly moving knife blade so that 
the surface concentration of solute can be directly 
determined. 


HuGcHEs MEDAL 


The Hucies Muna has been awarded to Prof. 
Groncs PAGET THOMSON. 

Thomson’s researches have been spread over a wide 
range of experimental and theoretical physics. Most 
of his earlier experiments were connected In some 
way or another with positive rays, and in this field 
he obtained a number of valuable resulta. Probably 
the moet important of these is his discovery that the 
small-angle scattering of protons in hydrogen could 
not be accounted for by treating the protons and 
electrons as point charges obeying the inverse square 


law of forve. 

The of his work in pure physics ia indicated 
by the titles of three books he has written or, in one 
case, helped to write. These are: “The Atom”’, 
“Wave Mechanica of the Free Electron” and the 
third edition of “Conduction of Electricity through 
Gases’. The last is a joint effort with his father, 
and is the most important work there is on the sub- 
ject. Within this range his work is both experimental 
and theoretical, but the experimental part predom- 
inates both in quantity and in im 

Thomson has alo made notable contributions to 
aeronautics. They molude research work for the 
fighting air services durmg the War of 1914-18, a 
book entitled “Applied Aeronautica’? (1919), and 
various contributions to Government publications. 

Thomson’s most distinguished work is based on 


Davisson’s established in 1927— 
that electrons were reflected by mingle crystals as if 
they were of the characteristics of waves. 


By brilliant expertmenta and able reasonings thereon, 
Thomson has opened out a new fleld of research 
which has been singularly fruitful and is still full of 
promise. He has been able to prove by direct experi- 
ment the correctness of Louis de Broglie’s ideas of 
wave mechanics, not merely qualitatively but also 
quantitatively. 


SPOT ON JUPITER 


arises fram a centre of activity more deeply rooted 
than the atmosphere. It rotates nearly in accordance 
with system ii, that ia, the system which representa 
approximately the period of features commonly seen 
outeide the equatorial zone, 9h. 55m. 40-6328. An 
ettempt was made by Peek to determme what 
system of uniform rotation most nearly resents 
the rotation of the spot from 1891 until 1981, but it 
is admitted that a simple mathematioal expression 
to represent the motion is difficult to find, and the 
in is obliged to ask the question whether, 
in spite of ita l persistence, the red spot is not & 
purely atmospheric phenomenon. At this stage of 
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the inquiry it is neceasary to define the term 
‘atmosphere’. 

Both Wudt and Peek have shown that beyond a 
depth of 100 km. the atmosphere of Jupiter must be 
compressed to the density of the liquid or solid state 
of the substances composing it. It is possible to 
conceive of this atmosphere as composed of highly 
condensed permanent gases, and at greater depths 
these gases may be solidified. The temperature of 
the surface of such an atmosphere would probebly 
be in the neighbourhood of 150° K. (— 128° 0.), and 
from the dry adiabatic lapse-rate at the surface of 
Jupiter it is certam that the tem must 
increase rapidly with the depth for the first few kilo- 
metres. en, however, the gas laws break down, it 
is probable that practically isothermal conditions 
aloes and the isotherm may be about 800° K. 

effreys’ investigations suggest that a thick layer 
com of one of Bridgman’s high-preesure modi- 
fication of ice, probably ice vii, lies underneath, 
and Peek considers the cage of an enormous berg, 
towering above the general level of the layer. Would 
the viscosity of the ice allow it to drift in longitude 
like the red spot ? 

Mr. Peek then develops a suggestion made by 
Wildt? that the spot may be a solid body floating im 
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an ‘ocean of permanent gases’, and proposes 
following tentative hypothesis: A solid body 
which is provisionally called ice, floata ın a perman 
gas B, provisionally called nitrogen. If the foro 
is 106 vii, it may be supposed that a small port 
oe ee A L 
ico vii to iœ vi, and, owing to the absorption 
heat, the atmosphere above it would be cooled. 3 
red spot is, it is thought, “a manifestation at 1 
visible surface of the thermal effecta oy 
the change of phase”. 

further that the level at which the 
floats is subject to small variations, the radius 
gyration about the axis of the planet will vary, e 
& simple calculation shows that a total range of 10 k 
would scoount for all the changes in velocity t3 
the red t has undergone during the period 
investigation. While iog and nitrogen illustrate vi 
readily the hypothesis, ıt is pointed out that > 
phase diagrams of other substances, such as hydro; 
and helium, also suggest suitable conditions, and 
is unnecessary to assume that ice and nitrogen 
actually responsible for the phenomenon. It is ho} 
that the matter will be investigated more fully 
the near future. 


1 Proc, Amer, Pial. Sco., 81, 2 (1989). 


POSSIBILITIES OF ALTERNATING CURRENTS FOR 


LONG-DISTANCE 


N the Electrical Review of October 20, H. Risk 
shows that some of our early notions about the 
transmission of electric power must be modified. - 
the past no difficulty was at first e 
utilizing = line conductors to the full extent of their 
carrying capacity. Transmiasion distances were 
ghort and ‘the power to be transmitted amounted to 
only a few thousand kilowatts. As time went on and 
tranamussion voltages and distances gradually in- 
creased, the view became common that any technical 
limitation to the amount of power that could be 
transmitted was to be looked for in the nature of 
the generating plant and transformers, rather than 
in those of the transmission line iteelf. It was seen 
that there was no longer a definite line voltage for 
a given power and distance giving the lowest trans- 
mission costs, which diminished as the voltage that 
could be used increased. Other characteristics of the 
electric plant had to be taken into account. 

The special problems created by the linkmg up 
of immense power networks operating at 182 and 
154 kv. and in many cases at 220 kv., involving power 
interchange over long distances, first became acute in 
the United States, and they have also arisen in 
France, Germany and the U.8.8.R. To the pioneer 
work of American engmeers we are indebted for our 
present knowledge of the essential factors which oon- 
tribute to system instability. They have also 
developed methods of improving the stable operation 
of power . It is very oreditable that in- 
dividual electricity undertakings, operating on a very 
large scale, should have deli y subjected their 
power to major electrical disturbances in 
order to verify caloulations based upon a new theory. 
This form of large-scale experimentation was on 


TRANSMISSION 


several occasions undertaken in the United Stas 
notably in 1928 on the 220 kv. system of the South 
California Edison Co. and again in 1980 on 
132 kv. system of the West Penn Electric Co. 

As & result of the experience accumulated dur 
a ariel hear tidla amelie mcrae went Sg 
technically methods whereby the stability of sur 
power trunk lines may be raised to levels wh 
economics once more becomes the decisive fact 
It has been for a long tame common ares 
employ a synchronous condenser at the 
a tranamisaion line in order to maintain the term> 
voltage common at all loads. In 1921 Baum shor 
that this principle could be extended to a long | 
divided into several sections and having synchron 
condenser stations located at the points of sect 
Taken as a whole this transmission line acquires 
electrical characteristics of ita individual secti: 
As the result of the reactive power compensat 
effected by the intermediate condenser stations, 
voltage at each point of section is maintained c 
stant and equal to the transmission pressure. 

Another system is the self-tuned line. To ev 
frequency of alternating current there correaponc 
wave-length, such that their product equals 
velocity of propagation of the train of electric wa 
just as in radio, television and carrier communicat 
For overhead lines, the velocity of propagatior 

roximately equal to the velocity of light, thar 
abot ut 180,000 miles per second, so that the we 
length of a 50-cyole transmission line would be ab 
8,700 mules. Skillmg showed in 1927 that if 
transmission distance is just half the wave-lengt! 
the applied pie tana the line Inductance and cay 
ity cancel ther out and the lind behe 
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tually as if it possessed resistance only. Such a 
» constitutes a tuned circuit which resonates at 
frequency of the a ye Totag, It would be 
ioult to realize this in practice as at the normal 
rency of 50 the transmission distance would have 
be 1,850 miles. This limitation of great length 
ald be got over by the ‘compensated line’ system, 
are'a series excitation scheme is artificially loaded 
h series capacitance. One successful application of 
3 method was from a substation of the New York 
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Power and ration at 88 kv. installed m 
1928. The abief vantages of using large static 
condensers is their expense and their liability to 
damage by over-voltage. 

Another poasible method would be to load the line 
at intervals with shunt reactors, after the manner 
of the Pupin loading coils used in telephony, over 
und. cables. Such a dual compensated 
line would behave aa if it possessed resistance 
only. 


OPERATION AND DESIGN OF TROLLEYBUSES 


PAPER by G. F. Simolair, of the London 
Passenger Transport Board, on the trolley- 
« system was published by the Institution of 
«trical Engineers on November 9. The trolleybus 
« been adj by the Ministry of Transport an 


«tric vehicle, and its construction and operation | 


governed by the Ministry’s regulations. These 
ow the vehicles to be built one ton heavier than 
mer forms of road passenger vehicle. They oan be 
igned with large seating capacities with accommo- 
on up to seventy passengers. 

Khe cost of maintaining a 70-seater trolleybus is 
+ greater than that of the much smaller unit, the 
‘ool bus. On a mileage basis the oapitel charges 
the vehicles, taken over a period of twelve years, 
«ming similar seating capecities, show little 
erence when the two types are compared. The 
rage energy consumption for trolleybuses 

an intensive service is approximately 2-75 unite 
‘ car mile, measured at the substation. The price 
direct-current energy varies from 0:5d. to 0-8d. 
' unit. At the figure the coat ton-mile 
high compared the Diesel bus, at 0: 5d, 
> unit the comparison is favourable to the trolley- 
s. For passenger services in densely 

as, the vehicle with comparable costs, which can 
‘form the cycle of starting and stopping to pick 
and set down the greatest number of fare-paying 
ssengers in the least time, will ce economies. 
e high acceleration of the trolleybus due to the 
erload ca of ita motor gives the facility for 
erating high schedule speeds. The ability to mar- 
al vehicles in different areas is also a great con- 
mience. In the everyday movement of the people 
the roed to and from their work, the use of non- 
-p vehicles plays little part. The travelling 

ve shown their appreciation of the comfort in 
«vel, the fine riding qualities and quiet operation 
these vehicles. The residential population and 
sinees people on the routes served by trolleybuses 
~ve greatly benefited from their smooth and quiet 


ming. f 
Among the many pomte m to all eleo- 
cians touched on by Mr. Simolair is production 
electric charges on trolleybuses, and the methods 
9 with redio jrans- 
fetan “bolles GF teen or vision ? 
sts. In service, the electric charges may be 
>zduced by the friction of the tyres an the road 
rface, by the rise of potential due to the inductive 
ik from the contactor coils, possibly by the mutual 
luction from the currents in the tranamission mains, 
lastly when a leakage oocurs from the power oir- 
«ta to the body of the car. It has to be remembered 
3 it is only in very special circumstances that these 
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conditions can arise. In any event they present little 
inconvenience to the travelling public. Oonsider a 
rubber-tyred vehicle with a metal or composite body ; 
the generation of a charge depends largely on the 
road surface. With dry clean granite seta, voltages 
up to 900 can be measured by an electrostatic volt- 
meter immediately after the vehicle comes to rest. 
If the roads are asphalt or tar-macadam, only zero 
readings will be obtained. When the circuita of the 
electrical equipment are broken, the inductive charges 


pe Ge Veneer T Neither of these types 


of charges necessitates special precautions, as the 
frequency of loading or unloading passengers prevents 


high static charges from being built up. The use of 
‘low resistance’ tyres, of about 2,000 Shade measured 


from the tread to the wheel rim, provides satisfactorily 
for earthing these charges. 

It is the possibility of electrical leakage from the 
600-volt circuits which has to be guarded 


insulation of trolleybus. The test is carried out 
after the vehicle has completed each day’s service. 
Testing tus is located at the entrance of the 
depots. This enables the test to be carried out with 
the trolleybus in the condition in which it has been 
operating, an especially important point in wet or 

snowy weather, as the insulation resistance varies 
largely with the climatic conditions. For convenience 
in testing, the frames of the individual 600-volt units 
are connected by means of cables to a common test- 


‘ing receptacle, which ia mounted at the back of the 


trolleybus underneath the platform. The nightly 
test ia between the conductors and the body or 
chassis, the insulation being short- 
circuited. Every fourteen days, each high-voltage 


the floor boarding by an adhesive. 
have an insulated covering and are provided with 

insulation, the combined arrangement 
giving insulation readmgs of ‘infinity’. 

The British Standards Institution has recently 
Seye a specification setting out the three methods 

ysed for reduging the eleptrical j erence with redio 

us , oto., generated b re trolleybus eqnip- 

ment. The resulta of large-scale i ta carried 

out in London for preventing interference by trolley- 
busea are described. 

On a fleet of more than 1,600 trolley buses in London, 
the use of carbon ‘shoes’ to collect the t from 
the overhead wires is general. The suocees of the 
carbon collectors is due largely to the lubrication of 
the conductors. 
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SCIENCE NEWS A CENTURY AGO 
Travels in Eastern Turkey 


Ar a meeting of the Geographical Society on 
December 9, 1889, a communication was read from 
Mr. John Brant, H.M. Consul at Erzurum, describing 
a tour of about 900 miles in the country lying to the 
south of Mount Ararat and the north of the River 
Tigris. Brant was accompanied by Dr. E. D. Dickson 
and A. G. Glascott, R.N., who had mapped the route 
followed and had also prepared a chart of a section 
of the high land of Armenia, between Trebizon on 
the Black Sea, and Mosul on the Tigris, a direct 
distance of 3860 miles, showing the remarkable 
features of the elevated plateau, which for the greater 
part preserves a level of 6,000 ft. above the sea. 
Astronomical positions were determined of the 
` principal places visited, resulting in the correction of 
many errors. Among the towns visited was that of 
Van on the east side of the lake ot that name. The 
town had a population of about 35,000, half of whom 
were Armenians. The lake covers about 900 square 
miles and is 5,470 ft. above the level of the sea. 
By a special order of the Pasha, the party were able 
to visit the castle and caves and they also inspected 
- the oumsiform inscriptions near Van, ths Pasha 
expressing great anxiety to know if the party could 
translate tham. An expedition was also made to the 
top of the mountain of Supan Tagla, 4,000 ft. above 
the lake and 9,500 ft. above sea-level, the theodolite 
being placed on the summit. From this spot could 
be seen to the north-east the beautiful peaks of the 
Great and Leeser Ararat, at a distance of 80 miles, 
rising into the regions of eternal snow. 


Electro-deposition of Copper 

“CONSIDERABLE interest has been excited in the 
scientific world,” said the Athenasum of December I4, 
1839, “by Mr. Spencer's new process of copying 
medals and other works of art, in copper, by the 
agency of voltaic electricity. It is with great pleasure 
we hear that this process is already beginning to be 
employed in certain of our manufactures, and that 
thus electricity will soon be numbered among the 
agents employed for practical and useful purposes. ... 
In the manufacture of plated articles and ornamenta 
it is often desirable to copy ornamental work, such as 
leaves, flowers and arabesque mouldings; this is 
both difficult and expensive, and from these causes 
often impossible. Mr. Spencer's invention, however, 
affords a cheap and easy method of performing what 
is required, and thus, ornamente on rich anaient 
plate are copied with the greatest perfection and 
ease, and without injury to the original. The great 
advantage consisting in the means of obtaining at 
very small expense, a facaimile in copper of the 
ornamenta required to be copied, which may then be 
silvered or gilt. . . . The caste of medals, trans- 
mitted to us by Mr. Spencer, and also those made 
by Mr. E. Solly and Mr. J. Newman, and exhibited 
lately at the meeting of the Society of Arta, were very 

and compact copper, and the surface was as 

brilliant and perfect as could be desired. The procesa, 
De ee 
generally supposed, either expensive complica 
N, or deep sgcientifio knowledge, nothing can 
be more easy, as the observance of a few rules renders 
the success of the proceas quite certain, and, as 
Pogards the expense of the apparatus, the whole of 
it may be acquired for a few pence.” 
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UNIVERSITY EVENTS 


Camanipas.—During the vacancy in the profes 
ship of chemistry, Dr. H. McOombie will be tempor 


search studentahip open to graduates of other + 


versities who to go to Cambridge in Osto 
Sei T A 


large a sum. Candidates must 

have reached the ago of twenty-six before May 1. 
certain circumstances an election may be made 
amr additional studentship. The same College off 
as usual, Dominion and Colonial exhibitions 
students of Dominion and Colonial universities x 
wish to go to Cambridge next October as candids 
for the degree of B.A., M.Litt., M.8c., or Ph 
These exhibitions are of the titular value of $ 
but their actual value is fixed by the College Cou 
in accordance with the exhibitioner’s financial 

cumstances. A candidate for a studentahip or e: 
bition should apply through the prinoipal autho» 
of his university, and his application should re 
the Senior Tutor of Trinity College (from wh 
further particulars may be obtained) by May 1, 16 


OxForD.—H. G. Champion, New College, has b 
appointed to the professorship of forestry, vaca 
by the death of Prof. R. 8. Troup, as from Trir 
Term, 1940. 

Miss A. Pellew, 8t. Hugh’s Oollege, has b 
awarded the Edgell Sheppee Scholarship in engin 
ing science. 


APPOINTMENTS VACANT 


APPLICATIONS aro Invited for the following appointments o 
before the dates mentoned : 


UNTYERS@Yry GRADUATES as Teachers of Enginh for Ooloml 
‘lee ee (Decamber 15, qu 





HXPRRIMENTAL OFFIC 
and all taal ASSISTANTS and Female) by 
of The Mintstry of Supply (8.9.3), The Ade 
W.0O38 ber quoting Appts 015/B i 


Wowi PROFESSOR In CHEMIFTE 


REPORTS AND OTHER 
PUBLICATIONS 


(moi tached in the monthiy Pooks Supplement) 
Great Britain and Ireland 


of Health Memorandum on Inftuenza. Revised adi 
ndon: H.M. Stationary Office.) fd. net. f 


: Meteorological] Office, London. Southport Auri 
Steaua Fernley O of the of Sorcthy 
ADDU Deore FI onla o Ee roope] Opeervadions, fo: 


: American Ethnology. Bw) 
Burvey Wheeler Basin on the Tenn 
. By Willam 8. Webb. Par ur 
D.0.: Government Printang on.) 


Telegraphic Address: 
PHusis, LIESQUARE, LONDON 


Telephone Number: 
WHITEHALL 8831 
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THE PRESSURE OF POPULATION 


‘HE word ‘science’ normally connotes physical 
and chemical science to the publio mind and 
lay press, to whom biological science is part 
aedicine, and it is not realized that there is also 
dence of world affairs and economic problems. 
if the problems of peace, already beginning to 
agitated, are not this time solved largely in a 
«tific manner instead of being left to politi- 
w and international financiers, the result will 
mo better than the unsuccessful attempt at a 
- world which came into being after the ill- 
d Treaty of Versailles. 
Yost of the immediate problems arise as the 
alt of pressure of population, a phrase which 
afficiently elastic to extend to many problems, 
of them capable of scientific analysis. One 
«mn of the daily newspaper informs us of 
number of unemployed in Great Britain 
in the United States, whilst in another 
ce are statements in regard to the inevitable 
sequenoes of the fall in the birth-rate. The 
wage citizen cannot make up his mind whether 
ce are too many or too few people in England. 
is at least aware of the economic conditions 
ch make him unable to afford a larger family 
welf if he has to feed and clothe and educate 
m ; he also knows that the absence of domestic 
> is another factor against the larger family. 
cannot understand either, why there should 
be ample work and a livelihood for a larger 
‘ulation in Canada, where there has been so 
ah unemployment. In the end, he asks the 
stion, whether there are too many people or 
ficient capital ? 
‘his is a question which merits the attention of 
‘man of science. There are many methods. of 
roach to its study, one of which is the historical. 


Something may be learned by a comparison of 
the state of development in England at the end 
of the eighteenth century and that existing to-day 
in the Balkan countries. 

There was then a population surplus in England ; 
indeed it was in 1798 that Malthus published his 
famous easay and predicted a sorry fate for man- 
kind, which he pictured as growing faster than 
the food supply. Sir William Crookes was equally 
concerned about the food situation in his now 
famous addrees to the British Association at 
Bristol, only a year or two before the chemista 
learned how to make nitrates from the air and so 
put an end to any fear of food shortage. To-day 
the world can produce such an excess of the 
staple foods that their value, as the result of 
competition, shows no profit to the grower over 
the oost of production. 

Statistics indicate a population of about 60 
inhabitantes per square kilometre for England 
and Wales in 1800, whereas, according to Prof. 
Ernst Wagemann, who has recently published 
(in German) a most exhaustive study of this 
question, that of the Balkan Peninsula to-day is 
about 62 (“Der Neue Balkan”, Hamburg, 1939). 

In 1800 conditions were very bad in England. 
Bad harvests, the ill effects of war, financial and 
trade disturbances brought the country near to 
famine and the brink of ruin. Large land holdings 
and pasturing were spreading and exerting pree- 
sure on the peasantry. There existed an ever- 
increasing agricultural population surplus which 
had to be cared for by somebody. In the Balkans 
this surplus exists to-day. The relative figures 
are significant. Only 63 per cent of the actual 
labour supply is being used; in Bulgaria at least 
750,000 men could be withdrawn from agriculture 
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without injuring production. Some 114 persons 
are employed per 100 hectares of cultivated land 
against 50 in France and Germany, 17 in the 
United States. Life is said to be quite comfort- 
able for the peasants who own their own farms. 


The population density figure of 60 is small 


compared with highly industrialized oountries ; 
in Belgium it is more than 200, and it is clear that 
the Balkans are over-populated only m relation to 
their economio and technical development. As 
Wagemann puts it, they are “under-technicalized”’ 
rather than ‘‘under-capitalized”’. 

It is desirable to stress the implication to 
Britain and British industry of this conception 
of countries with “too many people’. It has 
long been the pohoy of Great Britam to expect 
the world, and her Dominions and colonies in 
particular, to produce foodstuffs and raw or 
quasi-manufactured materials, and to leave to 
Britain the elaboration of these in her technical 
industries. There are to-day “too many people” 
in several parte of the world and the belief is 
gaining ground that only by “téchnicalization”’, 
that is, by becoming industrial, can a balance be 
effected. In the British Empire we have perhaps 
opposed the trend too long; the Dominions at 
least are resolute in their mtention to establish 
industries. It is true that their producte cannot 
compete for cost and even for quality with those 
produced at home on a large soale and with long 
experience, but the Australian is prepared to put 
up with this and to tax English products to make 
them competitive in order to have work for his 
people. 

The industrial apparatus of the world is already 
over-developed, and the older countries were, 
before the war, meeting with difficulties in selling 
their goods. Indeed it is clear that the solution 
of the over-population problem is to be sought 
least of all in the establishment of highly technical 
‘machine industries’. 

The greatest possibilities in the Balkan countries 
lie in the introduction of crops which require 
intensive labour for their cultivation, such as 
tobacco, flax, hemp, rape seed, soya beans, eto., 
vegetables and fruit which are either easy to 
export or can serve as raw materials for domestic 
industries. Further, stable-feeding of stock can be 
substituted for pasture feeding. Humidity and 
fertility would permit much to be done in the 
above directions as the climate is favourable: 
trigation and rational farming are claimed to 
make it possible to double the employment on the 
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land and the yield per hectare in south-east 
Europe. 

Such a change would take many years to { 
fect, but it would largely solve the Balkan po 
lation problem and at the same time cause a gr 
morease in the purchasing power of the farm 
which in turn would react on the industries of 
countries. ° l 

The low intellectual level of the population n 
be measured by the amall consumption of pap 
less than 10 per oent of that in Germany, wh 
in turn was much lees than it is in the Uni 
States. The peasanta hoard their money, 
custom which still more restricts the amount 
capital available for development. 

It is not always realized how employment 
adversely affected even in England by the v 
great difficulty experienced in getting money 
new enterprises and new factories, especially oi 
modest scale. The complexity and oost of mod 
machinery and the regulations of the Factory . 
make it almost impossible to start from sp 
beginnings as in the past. Sooner or later a meth 
of solving these financial problems of the sn 
manufacturer will have to be discovered. 

Here also there has been a tendency both on 
part of banks and individuals to sterilize are 
by placing money on deposit. The Governm 
has been forced to finance much of the cap 
work of rearmament, and we are undoubtedly 
consequence advancing towards the nationalizat 
of capital. The pressure of population can o- 
be met by the existence of enough credit 
provide new enterprises. 

There is much talk of freedom but very little 
responsibility, of which we are only just becom 
conscious. Democracy has “a responsibility 
guide, to understand, to upbuild and to mak 
world of the twenty-first century” in the wo 
recently used by Dr. Nicholas Murray But 
Each one of us has a part to play, a responsibili 
the one to invent new processes, a second 
carry them out, a third to do the manual worl 
fourth to find the capital moneys for their ins 
lation, a fifth to bring the products to the put 
The chain is a continuous one, the links are 
equal strength; if anyone fails to do his sh 
there will be failure of the whole, and his is 
responsibility. There need not be “too mw 
people” if the responsibility is accepted: all c 
cerned will have to work together much m 
than they have in the past. This must be d 
willingly and not under compulsion. 
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GROWTH OF THE 


ac AE Theory of Non-Uniform 
ases 

ı Account of the Kinetio Theory of Visoosity, 
ermal Conduction, and Diffusion in Gases. By 
of. Sydney Chapman and Dr. T. G. Cowling. 
n» Irii + 404. (Cambridge : At the University 
ess, 1939.) 30s. net. 


INCE the days when the kinetic theory of 
gases was founded by Clausius, Maxwell and 
Itzmann, great changes have taken place in the 
spe and bearing of the descendent theory. 
king a wide view of ita present field, the quali- 
tion “‘of gases” has become a misnomer. One 
1 see that the ultimate soope of the descendent 
the kinetic theory of gases must be the whole 
id of tho properties of matter in bulk, derived 
m the atomio constitution of matter and from 
3 properties of atoms and their interactions. 
© present scope of the theory falls short of such 
lusiveness, but not so far short as to leave any 
abta for the future. 
The old kinetic theory of gases has thus de- 
loped into the ‘atomic theory of the properties 
matter in bulk’. In so doing it has bifurcated 
arply into (1) the theory of the properties of 
stter in equilibrium, and (2) the theory of 
msport phenomena and other rates of change, 
sh as chemical kinetics. The first branch is 
mmonly called, perhaps rather unfortunately, 
tistical Mechanics. It has grown out of elaborate 
d repeated rediscussions of Maxwell’s two early 
sorems (1859), his distribution law for the 
lecular velocities of a gas in equilibrium, and 
> law of equipartition of energy among two seta 
molecules in & gas mixture (the latter a redis- 
very of a result of Waterston (1845)). The 
mary result of these rediscussions has been to 
>w that the results do not depend on any 
əcial molecular properties, and so that the 
ailibrium state in question is independent of the 
schanisms by which it is set up and preserved. 
us the fleld of statistical mechanics is coterm- 
wus with that of thermodynamics, and has 
sentially the same generality. For the same 
„gon, statistical mechanics has proved far the 
jer branch in which to make rapid progress. In 
t, progress has been so rapid that one may 
rly say that the complete outline of statistical 
chanics (the atomic theory of the properties 
matter in equilibrium), including a rational 
civation therefrom of thermodynamics, was 
tehed by Gibbs in 1901 in his “Elementary 
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Principles in Statistical Mechanics’. Advances 
since then have, quite literally, only been con- 
cerned with rewriting Gibba’s theory in terms of 
the quantum theory, and with filling in the details 
by spevial applications. 

The second branch from the old stem, the theory 
of transport phenomena, has proved far more 
difficult to climb. In the nature of things, one 
must expect that it will be easier to determine a 
limit than the rate of approach to that limit. The 
rate, moreover, will necessarily depend on details 
of the mechanisms of interaction among the 
many systems concerned. Transport phenomena 
and other rates of change have been studied pro- 
foundly for all states of matter, but a great part 
of these studies cannot properly be vlamed as 
part of an atomic thoory of the properties of 
matter in bulk. Phenomenological theories, of beat 
conduction, for example, in which a sucocesful de- 
scription is given in terms of an assumed coefficient 
(the conductivity), do not qualify for inclusion, since 
the essential feature of an atomic theory is the 
a priors evaluation of this coefficient in terms of 
atomic properties. Much progreas in the genuine 
atomio theory of transport phenomens has never- 
theleas been made, sinocs Maxwell’s paper “On the 
Dynamical Theory of Gases” (18866) first formu- 
lated rigorously the discussion of a non-uniform 
gas. Such genuine progreas has not been confined 
to the gaseous state or to olassical transport 
phenomens (diffusion, viscosity, heat conduction). 
It is only necessary to recall the subject of chemical 
kinetics, which has made m 10h progress in the gase- 
ous, liquid and even the solid state. The mathe- 
matical difficulties, however, are very great; it is 
only in the atomic theory of transport phenomena in 
almost perfect gases (which includes, as it happens, 
the electronic theory of metallic conduction) that 
progrees has been sufficiently outstanding for the 
theory to have achieved any appreciable perfection 
of mathematical form. Along this one spray of 
the branch, however, complete success has been 
reached. It is the definitive mathematical theory 
of atomic transport phenomena in almost perfect 
gases that is recorded in the book under review, 
in a perfection of form which is unlikely o be 
seriously bettered for a long time. 

The ataga by whih this Poba iua ban 
achieved are recorded by Chapman and Cowling 
in & most interesting historical note at the end of 
the book. In 1866 Maxwell was able to obtain 
the first accurate results for the coefficients of 
heat conductivity and viscosity of a gas by 
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confining himself to molecules which interact like 
point centres of force repelling sccording to the 
inverse fifth power of the distance (Maxwellian 
molecules). For this particular model it so 
happens that all the integrations over the circum- 
stances of a molecular encounter can be carried 
out without a knowledge of the manner in which 
the molecular distribution law f(u, v,w) deviates 
from place to place in the non-uniform gas from 
ita Maxwellian value for a uniform gas. In all 
other cases, a knowledge of the distorted f(u, v, w) 
is required, and this must be provided by solving 
the famous integro-differential equation of Boltz- 
mann, first formulated in 1872, or by some 
equivalent procedure. There matters rested until 
1805, when Lorentz solved Boltzmann’s equation 
in the special simple case required for the dis. 
cussion of the thermal and electrical conductivities 
of a metal, treated classically. The successful 
treatment of this special case gave no indication, 
however, of how to proceed in even the simplest 
case applicable to an ordinary (non-Maxwellian) 
gas. It was not until the independent investi- 
gations of Enskog and Chapman, 1911-17, that 
Boltzmann’s integro-differential equation for a 
gas was solved, and the coefficients of diffusion, 
viscosity and heat conduction for a gas calculated 
from a proper atomic model conforming to other 
atomic requirements. The interesting new feature 
of thermal diffusion (for non-Maxwellian gases) 
was discovered theoretically by Enakog in-1911, 
re-derived by Chapman in 1916, and then oon- 
firmed experimentally by Dooteon. Since then a 
probably final polish has been given to the theory 
in 1935 by Burnett, who has found that the 
correct form of expansion to use in solving Boltz- 
mann’s equation is one in terms of Sonine poly- 
nomials. 
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two short chapters transport phenomena are tł 
discussed on the basis of the idea of a mean, f 
path, and the weakness of this method poin 
out. The main body of the book (Chapters vii- 
inclusive) then follows, giving the complete mat 
matical deduction of the coefficiente for diffusi 
thermal diffusion, viscosity and heat conductiv 
for simple gases and gaseous mixtures at st 
densities.that the mean free paths are long oo 
pared with the molecular dimensions, and negle 
ing any quantal effects. An exposition of t 
classical theory has long been required; 
exposition of such elegance and authority w 
worth an even longer wait, and this section, wh» 
is the kernel of the book, forms a notable addit» 
to the literature of theoretical atomic physics. 
The remaining sections of the book conta 
moreover, important additions to the oent 
theme. Chapter xvii gives an excelent acoo. 
of the modifications introduced into the theory 
transport phenomena by the quantum theo 
including a aketoh of the electron theory of mete 
80 far as the transport phenomena involved c 
be described in terms of a mean free path (So 
merfeld’s approximation). Chapter xviii gives t 
necessary extension of the theory to the case o! 
gas of ions subject to electric and magnetio fiek 
This is followed by two valuable mathemati 
appendixes. There remains to be mentioned or 
one further section, Chapter xvi on dense gas 
which is to my mind the one section of dubio 
value, and certainly not of the classical standa 
of permanence achieved in all other sections 
the book. The idea of the discussion is to inolu 
the effect of collisions in transferring energy a 
momentum instantaneously through a distance 
one molecular diameter, an effect which is ade 


‘tional to molecular transport over the mean fr 


In the body of the book this final form of the | 


mathematical theory is presented at length and 
applied to actual gases. It is presented in a rather 
unusual vector and tensor notation described in 
Chapter i. This makes the following exposition 
somewhat severe reading, unless the reader first 
thoroughly masters and familiarizes himself with 
the notation. A powerful and compact notation 
is, however, essential to an elegant presentation of 
the many vital complicated formulm, and the 
authors’ novel notation appears to be most 
successful and completely justified. 

After a preliminary description of the properties 
of a gas, the equations of transfer of Maxwell and 
the integro-differential equation of Boltzmann are 
derived in a general form on the assumption of 
molecular chaos, followed by a deduction there- 
from of the equilibrium properties of a gas. 
Farther comments on the assumption of molecular 
chaos will be made at the close of this review. In 


path. The effect naturally exists, but I canm 
believe that it plays an important part in modifyi 
the viscosity of ordinary gases to that of dem 
gases and liquids, though it may of course ha 
a sensible effect in the first changes as the densi 
increases. As presented here, I feel that t 
quality of Chapter xvi and ita lack of generali 
make it rather out of place among the classic 
perfection of the reat of the book. 

The contemplation of the theory here expound: 
invites some further not very profound reflectio 
on cognate matters of theoretical atomic physic 
In the first place, one notices at once that tl 
atomic theory of transport here given, which is . 
first sight theoretically complete, excludes in fa 
all such interesting forms of transport as turbulen: 
in boundary layers, heat convection, and edc 
viscosity and conductivity on the larger soal 
found in the atmosphere and in tidal currents. 
jis easy to see that they are in effect excluded fro 
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© theory by the assumption of molecular chaos 
which the whole atomic theory of transport is 
mstructed. The next step for a wider atomic 
eory in which turbulent effecta in general can 
ve their proper place must be to discard, or 
ther to modify, this assumption—a theoretical 
vance which, if it could be made successfully, 
ould lead to.results of outstanding importance. 
A conclusion of general interest can be drawn 
mm a study of this atomio transport theory and 
rticularly from a comparison of ita exact results 
th those of the approximate version using mean 
æ paths, a version which effectively also ignores 
y change in the form of the distribution function 
t,v,w). Having here the exact solution, one 
ows that an approximate discussion, using 
1,0, w) without modification, is liable to make 
“ors in the numerical coefficients by factors of 
out 2, although it gives results of the correct 
meral form. One may safely conclude from this 
et errors of similar magnitude are liable to 
cur when a similar use is made of unmodified 
sailibrium theory in the study of other rates of 
ange such as chemical kinetics. One can thus 
tain a reliable warning against too complete a 
ist in approximations of this type, which are 
lherwise impossible to check in the absence of an 
act theory. 
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My final reflection concerns the bearing of the- 
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atomic transport theory on the possibility of a 
very general type of extension of statistical 
mechanics—a possibility in which it is very 
tempting to indulge unduly optimistic hopes. 
Contemplating the general resulta of equilibrium 
theory, which may be expreased so simply by 
saying that the equilibrium state of a system is 
the state of the system of maximum probability 
subject to certain boundary conditions, such as 
given volume and given energy, one argues, why 
should not- a non-equilibrium state be derivable 
almost as simply as a state of maximum probability 
subject to somewhat different boundary conditions, 
including, for example, in a conduction problem a 
condition of given flow of heat. The affective 
answer seems to me to be provided by the results 
of the atomic transport theory. Here we know 
the oorrect answer to the conduction problem ; 
ita dependence on atomic properties is s0 complex 
that one can scarcely believe that it can be 
derivable by any proceas much leas profound than 
Chapman’s or Enakog’s analysis. The answer this 
analysis gives may be in fact a condition of 
maximum probability for certain given boundary 
conditions, but that by starting from this condition 
one can arrive at the correct result in any simple 
way appears to me most unlikely. To attempt to 
do so would be to pursue a will o’ the wisp. 
R. H. Fowrwe. 


STUDIES OF OLD AGE 


‘oblems of Ageing 

ological and Medical Aspecta. Edited by E. V. 
wdry. (A publication of the Josiah Macy, Jr., 
sundation.) Pp. xxx + 758. (London: Bailliére, 
ndal and Cox, 1939.) 45s. 


as volume on the process of ageing has 
been sponsored by the Josiah Macy Founda- 
m in continuance of ita interest in degenerative 
yeases and in the hope of focussing attention 
son & problem which has far-reaching scientific 
d social implications for a society with a rapidly 
creasing proportion of older men and women.” 
« runs the introduction to a volume of a new 
aracter. 

In our generation we have not yet thoroughly 
spreciated all the problems involved in the 
crease in the gerontocrasy, due to improved 
alth and other factors. Is old age a bleasing ? 
is volume is written by a group of experta and 
tempts to deal with the whole range of problems 
‘ectang old age. The contributors are E. Allen, 


L. B. Barker, W. B. Cannon, A. J. Carlson. A. E. 
Cohn, E. V. Cowdry, M. Critchley, W. Crocker, J. 
Dewey, L. I. Dublin, E. T. Engle, J. 8. Frieden- 
wald, 8. R. Guild, G. V. Hamilton, L. O. Howard, 
A. C. Ivy, H. 8. Jennings, E. B. Krumbhaer, 
K. Landsteiner, O. M. MoCay, W. MacNider, 
W. R. Miles, J. Oliver, T. W. Todd, F. D. 
Wiedman, and C. Wissler. 

Starting with chapters dealing with the ageing of 
plants, in which we learn that trees may live as long 
as 7,000 years, the book works through Protozoa 
and insects to vertebrates and man, dealing not 
only with longevity records but also with more 
psychological questions such ‘as human cultural 
levels. 

Some chapters follow upon various tissues 
of the body im detail, such as akin, the endocrines 
and the reproductive systems. Last come dis- 
cussions of a more general nature, among which 
we may mention change in personality with age, 
and seniority from a.clinician’s point of view. ° 

As may be expected, there is some unevenness 
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in treatment, but the editor has been successful 
in keeping this to a minimum, and producing a 
readable continuum. It is invidious to select 
from such a work, but mention may be made 
especially of the section upon chemical aspecte of 
growth, in which among other chemical points, a 
reference is made to the ing experiments 
which have shown that the life-span of rate may 
be altered by diet. In a generation when all eyes 


CHEMISTRY OF 
The War Gases 

Chemistry and Analysis. By Dr. Mario Sartori. 
Translated from the second enlarged Italian 
edition by L. W. Marrison. Pp. xii -+ 360. (London: 
J. and A. Churchill, Ltd., 1939.) 21a. 


HE first Italian edition of this work was 
published in 1933, and in 1935 there appeared 
a German translation by Dr. Klumb which was 
reviewed in Natuns of April 11, 1936, p. 598. A 
considerable number of books on gas warfare 
have been written in the last twenty years, but 
they mostly deal with its military and medical 
aspecta and give comparatively little information 
about the chemistry of war gases. Dr. Sartori, 
on the contrary, confines his attention mostly to 
the chemistry of these substances, but also deals 
briefly with scme of their other properties. 
In this second edition, the author has introduced 
& few pages on the physiopathological properties, 
and then has dealt in a general way with the 


physical properties, especially the vapour tension 


and the related properties: volatility, boiling 
point and persistence. The volatility is defined as 
the weight of the substance contained in a cubic 
metre of saturated vapour at a certain temperature. 
Consequently, it must be proportional to the 
product of the vapour tension and the molecular 
weight. On pp. 6 and 7, however, there are tables 
of the vapour tension and volatility respectively, 
and it is evident that the figures are not propor- 
tional, even when allowance is made for the 
differences in molecular weight. At the end of the 
book there is a more extensive table in whioh 
these two properties are given in adjacent columns, 
and, the same discrepancy appears again. Ap- 
parently, some of these volatilities were calculated 
from values for the vapour preesure very different 
from those given both in the tables and in other 
parta of the book. It is remarkable that this 
fairly obvious error has been repeated from the 
first to the second Italian edition, and has not 
been noticed by either the German or the English 
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are turned towards the attempt to impr 
rapidity of growth, it is revolutionary to hs 
observations which hint that such speed may » 
be good for longevity. 

The level of writing is high and there is mo 
information presented, so that the book neoceasar 
forms a standard work of reference. The print 
must be congratulated upon an exceneot stande 
of production. 


CHEMICAL WARFARE 


translator. There is a similar discrepancy in t 
persistences of dichloroethyl sulphide (musts 
gas) and bromobenryl cyanide (CA) as given 
the table on p. 11. 

In the last line of the last table on the last ps 
of the text the molecular weight of phenarsaz* 
cyanide, NH(C,H,)sAsCN, is given ag 272 
whereas the German edition gave it as 27? 
The correct figure is 268. 

Numerous additions have been made in i 
second edition; the substances dealt with he 
increased from forty-nine to sixty-four, but # 
additional fifteen war gases do not appear to 
of much practical value and have evidently be 
introduced to make the work more complete. 
is not to be expected that important new devel 
ments will be published at present. After ù 
War of 1914—18 much of the accumulated inform 
tion was released, but the international tensi 
during recent years has led to a return to secre- 
Tt is also improbable that much advance, if it can 
called advance, has been made by the varic 
chemical ‘defence’ research institutions, as thi 
is no satisfactory method of testing these poiso 
They cannot be tried on human beings except 
mild doses, and the resulta with animals may 
quite different. The Germans published the reau 
of tests with cats, and more recently the America 
have released some results with dogs and mice. 
might be expected, the results do not run paral 

There is a good deal of additional informati 
in this edition, and there must now be about 
thousand references to original papers. The bo 
is evidently the result of years of work and v 
be found an indispensable guide through t 
scattered literature of the subject in spite of sor 
inaccuracies in the numerical data. For ea 
substance the available information is given 
the properties, laboratory preparation, mar 
facture and analysis. The translation has be 
well carried out and the get-up is good, as it 
to be expected from the firm of Churchill. 

ARTHUR MARSHALL. 
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RESPIRATORY ENZYMES 


espiratory Enzymes 

y University of Wisconsin Biocheamists, under 
ae direction of C. A. Elvehjem and P. W. Wilson. 
p. v + 236. (Minneapolis: Burgess Publishing 
o., 1939.) 3.25 dollars. 


HE rapid developments during recent years 
in our knowledge of respiratory enzyme 
7atems have created a demand for a book which, 
hilst giving an accurate and coherent account of 
«eso developments, indicates the nature of the ex- 
erimental work leading up to them and shows the 
aanner in which they are interrelated. Much of 
he relevant information which has been sum- 
1arized so far, is to be found in authoritative but 
xmewhat scattered review articles. It would 
bviously be a convenience to the student and 
D the experimental worker to have at hand a 
sasonably accurate account of the present state 
f the subject, in which sufficient of the older 
‘ork is discussed to provide a proper perspective 
or the appreciation of the value of recent con- 
«ibutions. 
The volume under review presents such 4 


summary. It consista of a series of articles, repro- 
duced from typescript, bearing on various aspects 
of respiratory enzyme systems, each article being 
written by a member, or by a number of members, 
of a group of workers engaged in enzyme research 
at the University of Wisconsin. A historical 
introduction to the subject by Prof. Elvehjem is 
followed by chapters on dehydrogenases and 
oxidases. Then come articles on coenzymes, 
cytochrome, flavoproteins, eto., an article on the 
speciflo and non-specifle poisons of respiratory 
processes and one on hydrogen transport systems. 
Finally, there are useful chapters on oxidation- 
reduction potentials, and on the physical-chemical 
theory of enzyme reactions. 

The chapters vary considerably in style and in 
the thoroughness with which their subject-matter 
has been treated. Some overlapping has been 
inevitable. The volume has obviously bean com- 
piled with great care, and the reviewer has noticed 
no misrepresentations of fact or of interpretation. 
The book should be very helpful to the student 
and to the worker about to commence research on 


respiratory enzyme systems. J. H. Q. 


THE FAUNA OF THE SEASIDE 


Che Littoral Fauna of Great Britain 
A Handbook for Collectors. By Dr. N. B. Hales. 
*p. xvii + 802+, 25 plate. (Cambridge: At the 
Jniversity Prees, 1939.) 12s. 6d. net. 
A COUPLE of generations ago, the science of 
zoology ran a serious risk of being embedded. 
a paraffin. This calamity was happily averted, 
nd the young naturalist hies again to the sea- 
hore; but the fist line of Dr. N. B. Eales’s 
weface suggests that the poisonous breath of the 
xaminer follows him even there. It may be so; 
ut the freah air, and the spirit of Edward Forbes 
‘nd Sir John Graham Dalyell cleanse and sanctify 
‘he place, and keep it as sweet as ever. In Edward 
*orbes’s day and for years afterwards, we led the 
vay in the literature of natural history. Forbes 
and Hanley, Yarrell’s “Birds” and Gould’s, the 
arly British Museum catalogues, the Ray Society 
rolumes and the Challenger Reports had no rivals. 
Alas, it ia not so now. We might have undertaken 
he new “Systema Naturm’’, but Berlin took the 


“Tierreich” in hand. There is a “Fauna of the 
North Sea’, but it ia written in German ; there is 
an exoellent ‘Faune de France”, but none of the 
British seas. 

Dr. Eales has not attempted the task, too big 
for one pair of hands, of writing a British Fauna, 
but she has compiled a careful and copious account 
of the fauna of the sandy beach and the rock- 
pools; and the shore-fauna is liberally inter- 
preted, for while the sea-mouse must stay outside, 
the feather-star and the purple heart-urchin, and 
pinna and the oyster iteelf are allowed to enter 
in. Philip Henry Gosse did the same thing more 
than eighty years ago, and the two little green 
volumes of his “Manual of the Marine Zoology for 
the British Isles” were used and loved by many. 
His plan was different from Dr. Eales’s; for he 
included all the species as beat he could but only 
defined the genera, while Dr. Eales defines the 
species, but only a selection of these. Gosse’s 
illustrations were the best part of his book; they 


were only thumb-nail aketches, but they were 
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drawn from life, and every one is unmistak- 
able. The “littoral fauna” defines itself; and yet 
it took Edward Forbes to show its peculiar 
character. How in doing so he made good use of 
Orsted’s “De regionibus marinis” and Audouin 
and Milne-Edwards’ “Recherches pour servir à 
Phistoire naturelle du littoral de la France”; 
and how very beautifully he himself wrote about 
it all, and especially about his own so-called 
“Celtic province”, is an old story and a fine 
chapter in the history of science. 

To write like Edward Forbes or to draw like 
Gose is no longer given to mortal man. But after 
the fashion of our own day Dr. Eales has done her 
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work well and handsomely, and many a stude» 
will find precisely what he wants in her book. 
would cavil over one thing only—-the extren 
correctness, or modernity, of Dr. Hales’s nome 
clature. When Dr. Marion Newbigin wrote h 
“Life by the Seashore’ she apologized for keepin 
to many old-fashioned and familiar names, withor 
which such a book as Gosse’s “‘Sea-anemoner 
could no longer be understood. But Dre Eales w 
have no half-measures; we must call the on 
familiar Trochus millegranus Cantharides clelana 
and Saxicava rugosa Htatella gallicana, and s0 © 
whether we like it or no. 

D. W. T. 


MORE ABOUT MICROBES 


Microbes by the Million 

By Hugh Nicol. (Pelican Special, 828.) Pp. 248 + 
8 plates. (Harmondsworth, Middx.: Penguin 
Books, Ltd., 1939.) 6d. 


HIS is a wonderful six-pennyworth, and a 

very interesting and instructive little book. 
It is written in simple language understandable 
by ordinary folk, with a oonsiderable sense of 
humour, and conveys much accurate information 
on microbes, what they are and what they do. 

Commencing with an introduction dealmg with 
the nature of microbes and describing their 
several kinds—fungi, protozoa, bacteria and alga 
—suocessive chapters deal with the phenomena of 
their life and the processes associated with their 
growth and development. In the last hundred 
pages, chapters are devoted to miarobes in the 
home, in the soil and in the garden, the mechanism 
of formation of fairy rings, the discharge of ite 
spores by the fungus Sphmrobolus, the miracle of 
the bleeding host, and to a microbe foray on the 
Norfolk Broads. 

Chapters at the middle of the book deal with 
laboratory technique, and a number of simple 
experiments are described for the study of 
microbes in the soil and their influence upon 
plant and crop life and development, and on the 
microbiology of disinfectants. All this is set out 
in interesting fashion, and the reader who has 
mastéred the contents of this little book should 
have a good idea of the essentials of microbiology 
and of the importance of microbes for the growth 
of planta, in the firing of hay-stacks and in the 
production of silage, and as sources of oertain 
pesfumes, drugs, dyes, foods and drinks. A brief 
but useful chapter is also devoted to stereo- 


chemistry—‘looking-glass chemistry’ as the auth: 
terms it—and Pasteur’s work on the tartaric acit 
is related. No errors of moment have been deteoter 
and the book is adequately illustrated with 

number of line drawings and six excellent plate 

On the pasteurization of milk (pp. 138-140 
the author tells but a part of the story, and give 
an unfair and inaccurate idea of the object 
of the process. Professors do not seem to me 
with his approval (p. 62), nor do doctors am 
the medical profession, who are arrogant. an 
ignorant, and-—most unkindest cut of all—oo! 
cerning milk pasteurization, have “become alli 
of the merely commercially-minded wholesaler 
which may seem strange unleas one understand 
medical mentality (p. 139)”. A more kindl 
outlook might have been expected, for so 
microbiologists owe much to the work of medios 
bacteriologista. 

We gather that the author in writing this boo 
intended not only to instruct his readers in so 
and general microbiology, but also desired t 
extend the ‘philosophy’ of microbiology to scieno 
in general, and to impart ideas on the impacts o 
science upon the social order. In an epilogue, b 
discusses experimentation and the various mear 
ings given to the term ‘experiment’, and the valu 
of statistical analysis of experimental work, bu 
we think that in his illustrative examples he i 
less happy than in other parts of the book. Hi 
remarks on company finance and on the 5}¢ pe 
cent C stock of the London Passenger Transpor 
Board, introduced in discussing ratios, also seem 
out of place and ill-conceived. 

With these few criticiams, we leave the book ir 
the hope that it will be widely read and appreciated 

R. T. Hewer. 
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PRELIMINARY RESULTS OF THE MARKING OF WHALES 
BY THE DISCOVERY COMMITTEE 


By GrorceE W, RAYNER 


4ROM the outset of ite investigations, the 

Discovery Committee has considered whale 
«arking to be a method of considerable import- 
«ice in approaching many of the problems to be 
slved in a study of the life-history of whales. It 
ras, however, found difficult to design an efficient 
wark, and it was not until 1932 that a suitable 
orm was produced. The mark then adopted con- 
asta of a stainless steal tube fired at the whale by 
ieans of a 12-bore gun ; it is designed to penetrate 
he blubber and fo remain embedded until the 
rhale is captured and dismembered by the whalers. 
‘his form of mark was given a trial during the 
rhaling season of 1932-33 and the results forth- 
oming during the ensuing year were 80 encourag- 
og that an extensive programme of whale marking 
vas planned and carried out during 1934-35 and 
the three following seasons. 

In 1034 the Committee’s ship, the R.RS. 
Filiam Scoresby, was commissioned solely for 
‘hale marking purposes and- spent the whole of 
he 1984-35 season on the Antarctic whaling 
rounds lying eastwards of the Greenwich meridian 
nd extending almost as far as the longitude of 
Vestern Australia. At the same time a hired whale 
atcher operated for about six weeks in the middle 
f the season from South Georgia, where the aree 
-overed was much more restricted. This pro- 
camme, with the Wiliam Scoresby working for 
he whole season on the pelagic grounds to the 
ast and the whale catcher covering a small area 
round South Georgia in an intensive manner, was 
peated during the following two seasons, 1935-36 
nd 1936-37. In 1937-38 the programme was 
aodified ; only the Wiliam Scoresby operated and 
iar work was planned to fill in gaps and to amplify, 
a the light of resulta already obtained, that 
ccomplished previously. She commenced earlier 
m the season to the north of South Georgia and 
worked castwards to the Greenwich meridian, then 
westwards again along the ioe edge before the 
vhaling season commenced. She then marked 
vhales across the mouth of the Weddell Sea and 
made two incursions into the Bellingshausen Sea, 

On Chart I is depicted the distribution and 
ntensity of the marking carried out since 1982-33. 
Chere is an area of intensive marking around 
south Georgia, with a small area around the Shag 


Rocks, 120 miles westward of the northern point 
of South Georgia, where very many whales—more 
than six hundred—have been marked. There are 
further two extensive areas in which relatively 
large numbera of whales have been marked, one 
off Queen Mary Land (85° E.—95° E.), and a second. 
off Enderby Land (15° E.-50° E.). In addition, 
whales in lesser numbers have been marked over 
an immense area connecting and extending the 
regions of more intensive marking; on the chart 
the continuous longitudinal lines show where this 
marking has been relatively dense, the broken 
lines where it has been scattered. The areas of 
more intensive marking correspond to some extent 
with the grounds mostly frequented by the 
whalers. 

The whales supporting the Antarctic whaling 
industry are, in order of their importanoe, Blue, 
Fin and Humpback, the last being relatively unim- 
portant. The majority of the Humpback whales 
marked have been found off Queen Mary Land. 
Whales marked around South Georgia have been 
predominantly Fin, and in the area around the 
Shag Rocks exclusively so. 

Numerically the resulta are given in the following 
table : 





In addition to the three commercially important 
species, it will be seen that an insignificant number 
of the less important and rarer species have also 
been marked. ‘The number of marked whales 
reported as captured is 187, and these have been 
taken at intervals after marking varying from 4 
few hours to fifteen hundred days. 

Since it is not certain how many marks drop 
out or are missed by the whalers, the percentage 
figures are not an absolute indication of the per- 
centage of marked whales killed, but they are very 
instructive a8 to the relative effect of whaling on 





the stocks of the different species. The Blue whale 
is the species most eagerly sought after by the 
whalers, although the Fin whale is far commoner. 


The percentage figures show how the stock of. 


Blue whales is being depleted at a considerably 
faster rate than that of Fina— per cent of the 
marked Blue whales have been reported killed as 
opposed to 8 -per cent of the marked Fin whales. 
The percentage of marked Humpbacks taken com- 
pared with the figures for the other two species 
is striking, and it is evident that this whale is 
being killed off at a surprisingly faster rate than 
the other two. Soon after whale marking com- 
menoed, whaling during the southern winter was 
resumed off the north-west coast of Australia. 
This fishery is based on Humpbacks and oon- 
siderable numbers were taken. Marks recovered 
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showed that these whales were of the same stoc 
as those marked in Antarctic waters off Quee 
Mary Land (see Chart I). This stock of whak 
was, therefore, exposed to a double persecutio 
which accounta for the comparatively high peroen: 
age figure of returned marks. Still more recent™ 
whaling, again exclusively based on Humpback 
has broken out during the winter season to th 
south of Madagascar. This double persecution + 
Humpback whales, which their habite rendc 
particularly easy, cannot fail to have a very marke 
effect on the comparatively small stock, which - 
bearing a burden relatively more than double the 
of the Fin whale stock and considerably highe 
than that of the Blue stock, already regarded & 
overtaxed. 

The marks recovered have yielded a gret 
deal -of information on the movements an 
migrations of the three commercially importar 
species. Very little indeed had been known_pre 
viously about the wanderings of whales, and whe 
has been conjectured has rested almost wholly o» 
circumstantial and indirect evidence. The recovere 
marks demonstrate two main general features ¢ 
whale movement, complementary or contradictor 
in character a8 one may care to consider them. O- 
one hand, whales return to the same part < 
the Antarctic season by season on regular track 
of migration-—they may be said to have a strom 
homing instincf. On the other hand, they tend t 
spread around the Antarctic from one region t 
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other, a form of movement going on slowly and 
adually and so far only demonstrable among 
ues and Fins. One might say that, among the 
meral body of whales keeping to their regular 
ennels of movement, a few are affected with & 
snderlust leading them to seek new ovceanio 
«tures and fresh companions. 

‘On the accompanying charts the general trends 
movement and migration are indicated by the 
cows, the croases show places where whales have 
an taken very near the position where they were 
urked. Possibly more was known about the 
wrations of the Humpback whales than of any 
aer species, and a north and south migration 
ang the western coast of Australia has been oon- 
tared for some time past. Marking has confirmed 
4s and has demonstrated almost the full course 
this migration. Humpback whales marked in 
> Antarctio have been taken in the southern 
mter off the north-west coast of Australia after 
ervals up to three and a half years, whilst they 
ve appeared in the southern summer on the 
atarctic grounds near Queen Mary Land one, 
-o and three after marki One may 
nfidently say there is an annual north and south 
eration of Humpback whales along the track 
ywn on Chart If. In the western part of the 
dian Ocean a similar north and south migration 
idently exists between the Antarctio and the 
sion of Madagascar. There is ahown the return 
the same area of the Antarctic and the recovery 
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in the tropics during the southern winter. It is 
most noteworthy that there has been no inter- 
change of Humpbacks between these two 
regions. . 

The movements of Fin snd Blue whales have 
been plotted on the socompanying charte according 
to the time elapsing between marking and capture. 
Chart II gives the movements of Fin whales 
during the course of the whaling season, and it 
shows a general movement southwards towards the 
edge of the pack ice. A number of Fin whales 
marked around South Georgia have been taken 
there during the same season, but never after an 
interval longer than a few days, so one may oon- 
sider Fm whales found in these waters to be 
migrating whales. Further, none of the large 
numbers of Fin whales marked near the Shag 
Rocks has been taken the same season by the 
South ia whalers, so there can be little 
easterly movement here during the season. There 
is strong evidence that there are regular tracks 
along which different bodies of Fin whales move 
on their migrations southward, and it is probable 
that these tracks may shift a little from season 
to season. . e 

The movements of Fin whales after a year’ 
time are shown on Chart IV. There has been in 
many places a return to the same place as marking 
took place. Further, some arrows show movements 
which mean essentially a return to the same arge 
both in the east and in the South Georgia - Weddell 





Sea region. Whales marked around the Shag Rooks 
have turned úp in force near South Georgia and 
many have been taken to the south again, evidently 
repeating thelr movements of the previous year. 
But wider movements are to be seen, indicating 
the beginning of spreading. Whales have come 
into the Scotia Sea area from regions as far apart 
as the Bellingshausen Sea and the neighbourhood 
of Bouvet Island, whilst a considerable movement 
outwards towards the east has taken place. 

_ After longer periods, Chart V, the same de- 
scription holds good, but the spreading movement 
is gathering force. There is still a return to the 
old grounds, but whales have spread outwards from 
the Enderby Land region eastwards and west- 
wards, and the eastward movement from South 
Georgia has progressed farther. There are now 
links connecting more than 180° of longitude, but 
this movement around the Antarctic may be 
likened to a relay race in which no individual oom- 
petitor completes the whois course; in fact, it 
may be suggested that a complete circumnavigation 
of the continent may take more than a single 
generation. The significance of this is that whilst 
thé Fin whales of the Antarctic remain specifically 


one stock, economically several distinct local 


stocks may be recognized. 

One marked Fin whale has been taken at 
Saldanha Bay, South Africa, after 24 years, and 
this is the first direct evidence of the migration of 
Fin whales from the Antarctic towards the tropics. 
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This whale is of particular interest, for wl 
markod it was logged as a calf accompanying 
mother. 

The movementa of Blue whales are in me 
respects very similar to those of Fin whales, b 
the picture is not so clear. Around South Geor 
many marked Blue whales have been taken + 
same season as they were marked, but never af 
an interval longer than a@ week, so Blue wha 
found here must be on the move and do » 
remain long in the vicinity of the island. Tb 
general movement is southerly and to the west 
east (Chart VI). This same general southe 
movement is shown on the grounds to the ec 
but off Enderby Land there is strong evide 
of a definite westward moving stream of B 
whales. 

After one year, Chart VII, there are returns 
the same area as was visited the previous seas 
but there is also considerable spreading. Endo» 
Land whales now show considerable movement 
the east which may be considered complements 
to their westward movements during the sumir 
After longer periods of time the spreading mo- 
ments shown are actually lees than those for 
period of about twelve months, but through 
the homing instinct is well maintained ; it is e 
to see that mixing between the different region 
going on quite slowly, although it is sufficient 
the identical specific characteristics to be retain 
throughout the whole population. 
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THE ANTIMONY TREATMENT OF KALA-AZAR 
By Sır LEonARD Rocers, K.CS.1, C.LE. F.R.S. 


poe eae a ee 
century, due to many workers, in the treat- 
ent of tlre deadly kala-azar of north-east India 
ad the Mediterranean basin has not attracted the 
tention it deserves. The epidemio form spread 
zo hundred miles up the Brahmaputra Valley in 
© last two decades of the nineteenth century, 
‘th a case mortality of 96 per cent, and it caused 
reduction of 31°5 per cent in the population of 
e Nowgong district in one decade. In 1890 
M. Giles incorrectly kals-azar to be 
«e to hookworms; in 1897 L. Rogers failed to 
wferentiate the fever from malaria, but estab- 
hed a house or site infection, which enabled 
xdds-Price to stamp it out of tea estates. The 
tension of the epidemic to the east was thus 
ecked for two decades, until the influenza out- 
eak of 1918 caused kala-azar to break out again 
the Sibsagar district. 
In 1903 Leishman and Donovan independently 
scovered the human stage of the causative 
otozoal parasite (Leishmania donovani), which 
mald Ross called after them when the flagellate 
age was discovered by coculture by Rogers in 
“4. Work in the Calcutta Medical College 
pital also proved that the malarial cachexia of 
vining (1835) is nothing but a sporadio form of 
la-azar. The very similar Leishmania tropica is 
+ cause of oriental sore, and it was the discovery 
1913 by Vianna in Braxil of the effectiveness of 
qtar emetic intravenously in that infection that 
1 to ita successful trial in the Mediterranean in 
tantile kala-azar in Sicily by Cristina and Caronia 
ported early in 1915. Rogers immediately 
ported that he had independently obtained good 
sulta with tartar emetic in the Indis kala-azar 
ter trying other antimony preparations, and in 
tober 1915 both he and Muir pubbshed their 
sulte. Further trials showed that both sodium- 
timony tartrate, and a colloidal solution of 
timony sulphide, made by Fisher of the Madras 
lucational Service, were equally effective and 
wher lees toxic than the potassium salt. 
This important discovery came in time to 
able MoCombie Young to control the Sibsagar 
tbreak through two to three months’ intravenous 
yections of tartar emetic in 80,000 village cases 
Awam by 1921, with a recovery rate of 88 per 
at, against 4 per cent in the early Nowgong 
idemic. Moreover, the next census showed no 
il in the Sibeagar population. Muir also found 
ati systematic treatment of cases in the Kulna 


hospital led to the disappearance of cases coming 
from the surrounding villages, and thus kala-azar 
became an easily controlled disease, given sufficient 
medical staff, as tartar emetic is very cheap. 

It remained for the chemists in India and 
Europe to seek for even more efficient antimony 
preparations, and they naturally turned to the 
leas toxic pentavalent ones. The first of these was 
introduced (and patented) by Dr. U. N. Brah- 
manchari in Calcutta in 1921, under the name of 
urea stibamine. This proved less toxic and more 
effective, and it enabled more than 90 per cent of 
cases to be cured by intravenous injections within 
a few days, although so late as 1928, R. N. Chopra, 
profeasor of pharmacology in the &ehool of Tropical 
Medicine, Calcutta, reported this preparation to 
vary widely in ita antimony content and to be 
uncertain in its composition. In the meantime, 
von Heyden in Germany prepared a series of 
pentavalent antimony saltes, which were oompre- 
hensively tested by L. E. Napier in the hospital 
of the Calcutta School of Tropical Medicine. Both 
von Heyden 471, or stibosan, and 693, neostibosan, 
proved effective, and the latter proved to be the 
best, with more than 90 per cent of cures after 
eight daily intravenous injections. In 1937 a final 
advance was made by the introduction by Kikuth 
and Schmidt of solulostibosan, which Struthers 
and Lin in China, and Yates and Napier in Calcutta, 
found to be equally effective by the much more 
convenient intramuscular injections, especially in 
the young children so frequently attacked by 
kala-azar 


The value of neost{bosan is shown by a sys- 
tematic treatment of all the kala-azar cases in a 
group of Bengal villages by Napier, with a reduc- 
tion from 121 and 127 in the first two years, to 
12 and 8 in the fifth and sixth years and later to nil. 
Further, between 1923 and 1933, the Assam 
Government treated more than 300,000 cases, 
and relied largely on uree stibamine, which was 
adopted as the preferable drug in 1935. Between 
1926 and 1936 the treated cases in Assam fell to 
one aixth and the deaths to one ninth of the 
former rate. 

Unfortunately for such a poor country as India, 
the more rapid effecta of the pentavalent prepara- 
tions over the original trivalent tartar emetic is 
offaet by a curative course of the former costing 
160 times as much as the latter, according to 
Napier, who in 1925 found a course of stibosan to 
cost £2 58. and one of urea stibamine f3—a 
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prohibitive sum for poor villagers in India. Napier 
found the village cases near Caloutta to amount 
to 38 per thousand population, a rate which would 
‘give one million in Bengal. The true number must 
ibe much less, as in large areas the prevalence is far 
less than near Calcutta. Owing to their much more 
scattered distribution in Bengal than in Assam, 
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and the absence of qualified doctors in Indis 
villages, the problem of treatment in Bengal 
more difficult, and requires for ita solution a fi 
cheaper preparation, which is equally effective + 
the pentavalent antimony ones. With such a dn 
and sufficient village medical staff, kala-ezar cou! 
be reduced to small proportions. 


OBITUARIES 


Sir William Prout, K.C.M.G., O.B.E. 


THE death of Sir William T. Prout occurred on 
-& November 18, at his residence at the Manor House, 
Lingfield, Surrey. He was born in 1862, the son of 
Mr. William Prout of Mauritius, and was educated 
in the University of Edinburgh, graduating in 
medicine in 1884. He served as a medical offlcer in 
Mauritius until his transfer as an assistant Colonial 
surgeon under the Colonial Office in the Gold Coast 
in 1888, serving later in the Gambia until his pro- 
motion to the post of principal medioal officer in 
Sierra Leone in 1895, where he was an official member 
of Legislative Council until his retirement in 1806. 

During his service in these territories, Prout 
acquired valuable knowledge and experience in the 
treatment of tropical diseases, publishing original 
papers on yaws (‘Diseases of Warm Climate” 
Davidson); Filaria volvulus (Arch. Parasit., May 
1901); flariasis in Sierra Leone (Bris. Med. J., 1902), 
etc. He was actively interested in the preventive 
aspect of tropical mediome, and in the improvement 
of conditions of life for both Huropeans and natives. 
It was largely due to his initiative that application 
of the principles of tropical sanitation became 
increasingly employed in Weet Africa and elsewhere, 
with the corresponding improvement in life and 
health which has been such a marked feature in the 
early years of this century. 

Following his retirement from West Africa in 1906, 
Prout became honorary lecturer in tropical medicine 
in the University of Liverpool. He was appointed 
medical adviser to the Colonial Office in 1912, and 
later became consulting physician to the Colonial 
Office until his retirement in 1929, serving during 
the War of 1914-18 with the R.A.M.O. in Egypt, and 
being twice mentioned in dispatches. He was one 
of the original members of the Advisory Medical and 
Sanitary Committee of the Colonial Office of which 
he remaimed a member until his death, and was an 
ex-president of the Tropical Section of the Royal 
Society of Medicine, a fellow of the Royal Medical 
Society, Edinburgh, and a fellow of the Royal Socisty 
of Tropical Medicine. 

The honour of C.M.G. was conferred on him in 
1905, that of knighthood in 1924, and K.O.M.G. in 
1928, while he also received an O.B.E. (military) for 
his war service. 

Ho married Miss Mary Mackenzie in 1888 and had 
two children, a son being killed during the War of 
1914-18. A. E. HORN. 


Mr. P. H. Grimshaw, LS.O. 


Presoy HALL GamwsHnaw found the bent of his li 
when in 1895 he forsook a clerk’s stool in a bank 
Leeds to fill a post in the Royal Scottish Museum | 
Edinburgh. His earlier interests had been botanice 
but the chance that, of his colleagues in‘the Natur 
History Department, Dr. R. H. Traquair was pa 
ticularly interested in fossil fishes and Dr. Eag 
Clarke in birds and mammals. turned his attenti 
to the lower forms of animal life, and he singled o 
for investigation the insects and particularly ti 
Diptera. His papers, mostly published in the Anne 
of Sootissh Natural History and its successor t} 
Scottish Naturalist, which for many years he assist» 
in editing, added greatly to the knowledge of t 
distribution of insects in Scotland, and he trevell- 
widely on the mainland and in the outer islands 
collect material for his “Diptera Sootica” and oth 
contributions. 

One of hia interesting discoveries was the presen 
in Great Britain of a bot-fly (Cephenomyia rufibart: 
parasitic on red-deer, and his study of the life-histo 
of the destructive heather-beetle (Lochmaa suturali 
made in connexion with the Committee of Inqui 
on Grouse Disease, suggested the few measures 
control which seam to be possible. 

When he was appointed keeper of the Natw 
History Cepartment of the Royal Scottish Muset 
in 1930, Grimshaw continued the development of t 
educational appeal of the exhibits, and under M 
supervision was created a Children’s Gallery wh> 
for the attractiveness and suggestiveness of 
collections would be difficult to beat. 

On his retiral from the keepership in 10985 he w 
decorated with the Imperial Service Order. He dè 
suddenly on November 14, at the age of aixty-n» 
years. Janas RITCHIE. 


Prof. Anton von Eiselsberg 


Pror. Awrom Frecewen vow EISsmsRERG, i 
eminent Vienna surgeon, who died last October, » 
born at Steinhaus in Upper Austria on July $1, 18: 
He received his medical education in Vienna, Wu 
burg, Zurich and Paris, and qualified in Vienna 
1884. After serving as assistant to Prof. Billroth, + 
pioneer in visceral surgery, he was appointed succ 
sively professor of surgery at Utrecht (1893), Köni 
berg (1896) and Vienna (1901), where he retired 
1981. Besides being oa first-class operator andi 
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markable teacher, he was the author of numerous 
perimental and clinical publications, of which tbe- 
ost Important were on the occurrence of tetany after 
erations for goitre (1890), diseases of the thyroid 
003), and the modern treatment of fractures 
005). He was also co-editor of the Archiv fir 
wusche OUOhserurgie, which dedicated to him its 
(th volume on the occasion of the twenty-fifth 
niversary of his professorship m 1926, and of the 


ittetlungen aus der Grenzgabiets der Medisin. und 
lèrurgie. During the War of 1914-18, in which he 


a8 appointed -consultant to the Austro-Hungarian 
avy, bis services were much in request especially 
regards abdominal wounds and amputations. 
Hiselsberg had many friends in Great Britain, where 
was elected Hon. F.R.O.S8. Edin. in 1905, Hon. 
R.0.8. England in 1918, where he.delivered the 
interian Lecture in 1982, and honorary fellow of the 
ryal Society of Medicine in 1928. His autobiography, 
der the title of “Lebensweg eines Chirurgen”, 
peared a few months before his death. 
J. D. RoLiuston. 
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Prof. R. I. Meyer 
Pror. Rroxanp I. Mwyar, whose death, at the 
© of seventy-four years, occurred on June 18, was 
of the best known io chemists in Germany. 
"qn in Berlin on August 24, 1865, he built up a 
yutation early in life by his researches on rare 
ctha, thallium and scandium ; 


‘est—in sufficient quantity for its thorough chemical 
d physical investigation. From 1897 onwards, for 
enty-five years, Meyer was associated with Prof. 
thur Rosenheim in Berlin in the conduct of a 
tvate scientific chemical laboratory in which, under 
9 guidance of these two men, university students 
cried out valuable research work in inorganic 
emistry—a branch of chemistry frequently neg- 
ted in the official university laboratories in 
rmany, which were almost without exception 
ected by organic chemists. 

On his retirement from this laboratory in 1922, 
of. Meyer was entrusted by the German Ohemiocal 
ciety with the organization of the eighth edition 
“Gmelin’s Handbook of Inorganic Chemistry” 
ich, in this new form, is as outstanding in its 
ld as is the famous ‘‘Beilstem” handbook in organic 
smistry. The achievement of this high standard 
jue to the comprehensive editorial programme laid 
on by Meyer, to his discrimmating choice of oo- 
rkers, and to his careful supervision of every detail 
the publication of the first twenty or so vohmmnes. 
en after withdrawing from the editorship, he helped. 
writing the manuscript of the introductory volume 
rare earths ; his name, however, was omitted from 
» title page when the volume appeared in print—a 
e which quite frequently befell ‘non-Aryan’ authors 
Germany after 1983. 

Not only in his editorial activities were Prof. 
‘yer’s organizing abilities of high value, but also in 
. work as one of the members of the International 
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Committee on Atomic Weights—for the reports of 
which he was largely responsible—and as a member 
of the International Committee on Inorganic Nomen- 
olature. Everybody who cams in touch with him was 
delighted to find not only a chemist of wide erudition 
and outlook but also a highly cultivated man of great 
personal charm who was as interested in questions 
of art, especially music, as in science. It was a matter 
of intense pleasure and pride to him to see this part 
of his inheritance come to full development in his 


highly gifted only son, who became a successful 


orchestral conductor. 

No obituary article on the work of this excellent 
chemist appeared in any German journal; no official 
representative of the German Chemical Society 
attended the funeral of the man who had so de- 
votedly worked for many years in the society’s 
publishing offices. Nevertheless, his name will be 
gratefully remembered inside and outside Germany 
as the first editor-in-chief of the new ‘Gmelin’ by 
present and future generations of chemists who will 
consult this monumental work. 


Prof, F. Y. Loewinson-Lessing 

Sommyom, not only in the Soviet Union, but also the 
world over, has suffered a great loss in the death on 
October 24 of Prof. F. Y. Loewinson-Lessing, 
member of the Academy of Sciences of the USSR. 
and director of the Petrographical Institute in 
Moscow. 

Franz Youlievich Loewinson-Leasing was born in 
St. Petersburg on March 9 (February 25, Old Style), 
1861. After graduating in 1888 at the University of 
8t. Petersburg, he worked for some years as an 
assistant at that University. In 1892 he was appointed 
professor of geology, petrology and mineralogy at the 
University of Dorpat (Youriev) and m 1902 was the 
first holder of the chair of geology, petrology and 
mineralogy in the newly founded St. Petersburg 


including the Geological Bociety of London. 

Prof. Loewinson-Lessing was the leading petrologist 
in Russia and was well known internationally. The 
bulk of bis work was published in Russian, but he 
also contributed quite a number of papers to English, 
American, French and German periodicals. Although 
his main interest was in the petrology of igneous 
rocks, he published a number of papers dealing with 


mineralogy, geology and ore-deposits. His books 
include “Tables for the Determmation of 


forming Minerals” translation, 1898), “Potro. 
graphical Tables’ (1905, 1911), “Text-book of 
Orystallography” (1911, 1928), “Introduction to 


Geology” (1928), “Progress of Petrology in Russia” 
(1923), ‘““Petrology’’ (1925), “History of Petrology” 
(1936, English translation forthcommg). Altogether 
he was responsible for more than two hundred papers 
and books. 
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Prof. Loewmson-Leasing’s field work covered 
almost the whole of the territory of European and 
Asiatio Russia. He began his work in Karelia and 
the Caucasus and then extended his activity to the 
Crimea, the Ural Mountains and Siberia. His petro- 
graphical descriptions of the rocks of these regions 
were used as models by other petrologista. Field 
description, petrography and petrochemistry of 
rocks are well blended in all his works. In the 
domain. of theoretical petrology, he is well known 
for his chemical classifloation of igneous rocks and 
his synteotic-liquational hypothesis of magmatio 
differentiation. In spite of the stress laid by him 
on liquation as a factor of differentiation, his views 
on this subject were rather eclectic. 

Asa teacher, Prof. Loewinson- Lessing was excellent. 
It is a matter for wonder that he could, in addition 
to all his research activities and his official duties, 
contrive to hold numerous classes for students. His 
lectures were always inspiring and he never lost his 
freshness of outlook or his mastery of presentation. 


~ 
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During a half-century of teaching he trained hundre 
of geologists and petrologista. He will be affectio 
ately remembered for his kindness and his help a 
inspiration by all his colleagues and pupils, amo 
whom the present writer is proud to inscribe himse 

S, I. Tomicererr. 


Wa regret to announce the following deaths : 

Prof. Viggo Christiansen, emeritus professor 
neurology in the University of Copenhagen, preside 
of the International Congress of Neurology he 
last August, on November 3, aged seventy-o 


yours. 

Dr. J. F. Lewis, past president of the Roy 
Photographic Society, on November 28, ag 
seventy-two years. 

Sir Ernest Soott, emeritus professor of history 
the University of Melbourne, and president in 19 
of the Australian and New Zealand Association { 
the Advancement of Science, aged seventy-one yea 


NEWS AND VIEWS 


Indian Archzology and Indian Problems 


Sin Leowarp Woortay’s Birdwood Memorial 
Lecture to the Royal Society of Arta, on December 1, 
was in effect an addendum to his official report to 
the Government on the organization of archsological 
studies m India ; and it should receive no leas careful 
consideration than the major document when in 
due course it appears in print. For in the freer 
atmosphere of the lecture hall, Sir Leonard evidently 
felt at liberty to allow hia trained faculty of scientific 
imagination to play on the archeological material 
which had come before him, and to submit the result 
to bis audience in a selection of the problems and 
possibilities which the study of Indian archwology 
presenta to his mind as calling urgently for investiga- 
tion—problems no lees fascinating in the vistas of 
the advancement of knowledge they open up than 
they are evocative of dismay when contemplation 
turns to the vastness of the field in time and space 
to be covered. Nor was any short cut offered which 
might lead by an easy way to the solution of these 
problems. While Sir Leonard paid due tribute to the 
work of Lord Curzon in setting up the Archsological 
Survey of India, and the work which has since been 
carried out in the triple function of conservation, 
excavation and publication, he went on to point out 
with the greatest emphasis that no further advance 
on sound lines is poasible until the essential pre- 


limfhary groundwork has been completed and a baok- 


bone has been built up in a sequence scheme of 
Indian cultural history. This is the essential task to 
which effort must first be directed. 

Ir was suggested in Naruns of October 28, p. 721, 
that the insuguration of a new era in India’s history 
might fittingly be marked by the institution on a 


sound and lasting besis of a scheme of research æ 
study on broad lines of the racial and cultural histo 
of India. In such a saheme archwological investigati 
would inevitably take a foremost place. As f£ 
Leonard said, “The whole country from north 
south is strewn with standing monuments of t 
greatest interest and the greatest beauty and t 
utmost historical value.” He then pointed out th 
in his analysis of the cultural elements of the anoie 
monuments of India, certain factors had emerge 
from which he proceeded to draw conclusions s 
nificant for the India of to-day. In the architect. 
of the monumenta, he showed, the Mogul strain, wor 
ing in stone, and the Dravidian, & style derivați 
from the technique of the worker in wood or ev 
the jeweller, constituted a clash in styles reflecting 
political and moral breach between two elemear 
still represented in the population of to-day. Nev 
theleas, the clash had been resolved in the triump 
of the Taj Mahal, the Celbi fort, and more especia 
in Fatehpur Sikri, which showed conclusively tb 
the genius of the two peoples ‘‘can combine fruitfu 
and fertilely’’. Novel views of the relation of nor 
and south, thrown out as suggestions presented 
the results of Sir Leonard’s inspection of specif 
sites, offer a fleld of research which, when once t 
essential groundwork has been completed, mig 
offer to the Indian peoples a source of unity in pr 
in their joint cultural achievement in the past. 


School of Oriental and African Studies 


NOTWITHSTANDING the transfer of the School 
Oriental and African Studies of the University 
London to Obrist’s College, Cambridge, the buildi 
of the Scahool’s new premises in the University 
London area is being pushed forward, and should 
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upleted, if nothing untoward intervenes, by May 
<t. It was intended that the School should open 
are for the seasion 1940-41. In the recently issued 
xual report for the seasion 1988-89, the first of 
ed Harlech’s chairmanship of the Governing Body, 
s recorded that, in response to an appeal which he, 
Mr. Ormsby-Gore, when Secretary of State for 
» Colonies, had put forward, the Colonial Office 
3 promised a sum of £4,880 per annum in sub- 
ation of fhe work of the School, while a grant of 
500 has been made by the University Court for 
> remainder of the quinquennium for the establish- 
ant of five posta—one lectureship in Japanese, one 
Turkish, and three m Arabic dialects, while a later 
ant of £500 for a period of not leas than three years 
s made for a leoturership in Sinhalese. The number 


NATURE 


students, though representing a slight decrease, - 


e still more than four hundred. While the 
mbers from Great Britain and the Empire 
owed a decrease, there was a considerable 
dition to those from Germany and the United 
atos. 


Ix the course of the report, reference is made 
ven by grants from the Rockefeller Foundation 
uoh during the last seven years have amounted in 
ons allocated to public bodies and to individuals 
a total of £18,000. It will be remembered that 
was through the assistance of a grant from this 
aroe, spread. over five years, that the International 
stitute of African Languages and Cultures was 
abled to plan and oarry out ita valuable scheme of 
ganized African research in the field, of which the 
mefit is now becoming apparent not only m the 
onographs in oourse of publication but also in 
© projects for further research which directly or 
directly have sprung from that scheme. 


x, Jean Paul Marat 


Is a recent paper (Hippoorate, 7, 879; 1939) Dr. 
eatment which Marat has received not only from 
urrilous pemphleteers but also from 
etorians such as Michelet, Taine and Carlyle. While 
yt attempting to refute all the legends and calumnies 
ancerning the “Friend of the People”, Dr. Oandiani 
snfines himself to the scientific and medical aspects 
“his hero. So far from being a charlatan or merely & 
wee-leech, as Carlyle called him, be was a properly 
lalified medical man of St. Andrews who, during 
s residence in London, had a good practice in Soho 
hen that district was a fashionable quarter. His 
Emay on Man” (1775), more than half of which is 
svoted to anatomy, is a philosophical and psyaho- 
gical work, in which he has been recognized as the 
cecursor of Cabanis, Broussais and Gall. In his 
Kasay on Gleeta’’, published the same year, he 
iticized certain errors of treatment current at the 
me, including the use of hard and irritating bougies, 


e ahiah he wabelitated aches aair Nenia, In 1776. 


3 made an important contribution to ophthalmology 
ı his “Enquiry into a Singular Disease of the Eyes”, 


' Honokulu, 158, 98; 1989). 
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in which, as Prof. Truc of Montpellier has shown, 
he gave a description of astigmatism which preceded 
the classical acoount of Thomas Young by more than 
twenty years. But it was as a pioneer in electro- 
therapy, on which he wrote in 1782 and 1788, that 
Marat chiefly deserves mention in the history of 
medicine. According to Dr. W. G. Turrell of Oxford, 
his work on this subject was on far more acientific 
lines than the writings of any of his predeceasors or 
even than the publications of many of his successors. 


Food of Gams Ducks 


vanoa acua han conan buted e raa 0G 
serious extent in some cases, the numbers of game 
ducks in the United States and Canada, and the 
interest of the public and the self-interest of the 
multitude of shooters alike demand that measures 
should be taken for the encouragement and multiplice- 
tion of the duck population. The U.S. Department 
of Agriculture has responded to the demand by 
the publication of a pamphlet (Washington, D.O.: 
Teck. Bull. No. 684 ; 1939) of 156 pages and 153 plates, 
with the aim of spreading dependable information 
on which programmes for the improvement of breed- 
ing and feeding grounds may be based. To minimize 
waste of funds and loss of effort through the intro- 
duction of unsuitable foods, it is ehsential that the 
Important plant and animal foods of the various 
species be known and that consideration be given to 
the range of particular species and environmental 
and other limiting factors. By making use of data 
accumulated through many years by the Biological 
Survey, the authors, A. O. Martin and F. M. Uhler, 
have presented a thorough-going treatise which from 
three aspects gives a lead to duck conservation and 
propagation. The first section presents a census of 
foods, based upon analyses of nearly 8,000 stomachs 
or gulleta of eighteen species of game ducks, and 
indicates the regiona in the United States where each 
food is preferred. The second part, by meana of 


‘photographs and concise descriptions, is designed to 


facilitate recognition of theee foods; and the third 
part contains practical suggestions on the propagation 
of the food of waterfowl and the development of 
feeding grounds. 
Fauna of the Marquesas Islands 

IsoLaTED in the central Paciflo Ocean, farther from 
the continents than any others, with one exception, 
themeelves the relics of volcanoes perhaps of Pliocene 
age, the Marquesas Islands afford a perfect setting 
for the study of an oceanio island fauna. The study 
has been carried out with thoroughness by A. M. 
Adamson, who spent fifteen months collecting on the 
Talands and has made a survey of the literature bear- 
ing on the problem (Bull. Bernice P. Bishop Musou, 
Marquesan animals are 
related to those of the island groups lying to the 
west and south-west, Samoa, Soaiety, Cook, sto., Ant 
they show little affinity to the fauna of Hawaii. The 
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faunal drift has been ultimately from the Indo- 
Malayan region, with a sprinkling of Australian forma, 
but whether the Islands were populated by oceanic 
dispersal or by way of hypothetical land bridges 
seems difficult to decide, and the author gives the 
arguments for and against both powmbilities. What- 
ever the origin of the fauna, it dates from not later 
than early Tertiary times, and as might be expected 
isolation has resulted in the development of a high 
proportion of species distinctive of the Islands, 
although between the isolated islands of the group, 
variations are pronounced only in certain families. 
Naturally the fauna contains a varied assortment of 
species, particularly mammals and birds, introduced 
by man, some, auch aa the so-called ‘native’ rate and 
pigs, probably by the early Polynesian voyagers, and 
all the other mammals, with the doubtful exception 
of dogs and mice on some of the Islands, by white 
adventurers. 


European Rural Life 

A PUBLICATION of much interest has been produced 
by the International Institute of Agriculture in Rome. 
It is entitled “Documentation for the European 
Conference on Rural Life, 1938", but in spite of ita 
title it contains much of real value and much that 
has not previously been collected into one volume. 
Especially valuable is the long chapter on land 
reclamation and improvement in the different 
countries of Europe, including statistical informa- 
tion. This leads to a chapter on the improvement of 
crops, stocks and rural industries, where again various 
State efforts are discussed. In addition, there are 
useful summaries of land tenure systems in Europe 
and s full discussion of the present and potential 
density of agricultural populations as well as dis- 
cussion on the economics of farming in different 
countries, The publication runs to nearly four 
hundred pages, and has various references to other 
sources of information. 


Music in Mental Diseases 

Ds. Antoun H. HARRINGTON, late superintendent 
of the State Hospital for Mental Diseases, Howard, 
Rhode Island, states that in some public institutions 
in the United States the value of musio systematically 
applied with a therapeutic purpose has been recog- 
nized as an aid in institutional activities (Mental 
Hygiene, 23, 601; 1939). He has found that though 
technical instruction for groups of patients has only 
a very limited value, and does not produce sufficient 
return for the time and effort expended, mass and 
group singing of properly selected compositions under 
proper direction with the peychological aim always 
in mind, has a definite therapeutic value. Instru- 
mental musie of a subdued type seems to have a 
. desirable psychological effect at meal-times, when it 
produces quiet and repose. In Dr. Harrington’s 
experience the physical act of singing increasdés a 
number of bodily functions, stimulates respiration and 
heart action, gives increased oxygenation to the 
tissues and often has a favourable affect upon morbid 
mental states. 
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Memorandum on Influenza 


THe Ministry of Health has issued a revis 
edition of the Memorandum on Influenza, fi» 
published in 1919 and revised in 1927 (Memo. H. 
Stationery Office. 2d. net). It is pointed out th 
since the great and fatal pandemic in 1918-y 
influenza epidemics in England and Wales ha 
shown a decided preference for the first quarter 
the year. The disease is caused by a filterable vin 
and the incubation period is about 48 hours. Infecti 
ia conveyed from the sick to the healthy by t 
gecretiong of the respiratory surfaces. Beyo» 
adequate ventilation, with perhaps gargling with » 
antiseptic solution after close contact with mfectio- 
little can be done for personal protection. At t. 
first feeling of illness, the patient should go to be 
in a room by bimeelf, KOED ICON eat eee 
treatment, 


Health Problems of Industry 


THs investigations carried out under the directii 
of the Industrial Health Research Board, Medic 
Research Council, during the year ended June 19: 
are contained in the nineteenth annual report of th 
Board, recently issued (H.M, Stationery Office. 6 
net). These include a research on the toxicity of veaa 
ous volatile organic subetances, now Increasingly us 
as solvents in industry, work on mental mtegratic 
with special reference to accidents and vocation 
fitness, and on vocational aptitudes, and research 
on the physiological problems of heating and ventil 
tion. Environmental conditions, such as lighting ar 
vision, noise and deafnesa, and the effects on healt 
produced by inhalation of dusts met with in indaustr, 
have also been investigated, and summaries of tl 
resulta obtamed are included in the report. 


National Research Council of Japan 


A RBEOHNTLY received report of the Nation 
Research Council of Japan (2, No. 8) covers tbl 
period April 1988-March 1939. In addition to pa 
tioulara of the serial publications issued, the repo 
includes summarized accounts of the annual gener. 
meeting and of the various divisional and committ 
meetings, with notes on the thirteenth conference « 
the International Union of Chemistry and the Tent 
International Congress of Pure and Applied Chemist 
and other international meetings at which the Counc 
was represented. Besides details of the offloer 
members and committees of the Council, the repo. 
includes a long obituary notice of Baron J. Sakun 
by Dr. N. Matsui (see also NATURE, Aug. 5, 193: 
p. 234), reviewing not only his scientific work bi 
also his work in promoting research activity J 
Japan and her international cultural relations. Apper 
dixes list serial publications received from abroa 
and tabulate those of the Council already issue 


Phytopherol: a Standardized Solution of Vitamin 
ViramMiIn E is now being manufactured in Gret 
Britain on a commercial scale and has been pi 
within the reach of all by the British Drug House 
who issue it as capsules of an oily solution containim 


e 
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mgm. d-a-tocopherol per 5 minims. The booklet 
ued by this firm contains a brief survey of the 
exnistry, physiological function, and ganeral clinical 
plications of vitamin E. It is pointed out that not 
Hy may vitamin E be effective in combating sterility 
the female in cases of habitual or threatened abor- 
m, but also that types of pregnancy toxssmia and 
emature separation of the placenta as well as 
‘smenorrhoa and vulvovaginitis may also respond 
vourably “to administration.. It may be effective 
male impotence and may produce descent of 
topic testes. About three pages of the booklet 
ə devoted to a description of work on the relation- 
ip of vitamin E and the anterior pituitary, carried 
tin the B.D.H. Laboratories by Barrie. 


arthquake near Seattle 
Tus United States Coast and Geodetio Survey, in 
-operation with Science Service and the Jesuit 
ismological Association, states that an earthquake 
as experienced in the State of Washington, U.8.A., 
. November 13, 1989, at approximately 7h. 45m. 40s. 
O.T. Reports of the earthquake were received from 
© saiamographio stations at Geo Chicago, 
ardham, Pasadena, Pittsburgh, Tuoson, St. Louis, 
itte, Weston, Williamstown, Sitka, College, Phila- 
Iphia and Linooln. From these reports, the epicentre 
83 been calculated to have been near lat. 47° 85'N., 
ag. 128° 15’ W., which is to the weet of Bremerton 
d south-east of Mount Olympus. No damage has 
en reported. It is well known that the western 
le of the American oontinent is more liable to 
rthquake shooks than the eastern aide, though both 
regards frequency and intensity the State of 
Jifornia appears to have suffered more in the past 
an the State of Washington or any other of the 
ighbouring States. 


the Colonial Service: Appointments and Promotions 
THe folowing appointments and promotions in the 
Jonjal Service have recently been announced : 
G. Cowley, agricultural officer, Kenya; ©. J. 
apie: agricultural officer, Nyasaland; M. A. G. 
ansohell, agricultural superintendent, British 
niana ; J. Paine, agricultural superintendent, Gold 
ast; T. A. Phillipe, agricultural officer, Nigeria ; 
. W. T. Webb, agricultural officer, Nyasaland ; 
. 8. T. Bowden, veterinary officer, Malaya; R. A. 
amilton, aasistant meteorologist, Nigeria; J. A. 
eid, research student, Institute of Medical Research, 
ederated Malay States; D. L. Blunt, director of 
giculture, Nyasaland, to be director of agriculture, 
enya; C. J. McQregor, agricultural officer, to be 
aior agricultural officer, Tanganyika Territory. 


Tus Parliamentary Science Committee has now 
æn re-formed on a new basis and will henoeforward 
s known as the Parliamentary and Scientiflo Com- 
aittee. Following a meeting on November 8, it was 
greed to form an emergency committee forthwith 
ad to invite all former offcers and members of the 
recutive committee to serve on it. A meeting of 
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this emergency committee was held at the House of 
Commons on Wednesday, December 6. Following 
the resignation of Mr. 8. F. Markham as chairman 
in view of his forthooming service abroad, Oaptain 
L. F. Plugge, M.P., was elected to the chairmanship. 
Prof. B. W. Holman and Mr. Alan E. L. Chorlton, 
M.P., will remain as vice-chairman and deputy- 
chairman respectively, while the new secretary is Mr. 
Christopher Powell. It was reported at the meeting 
that promises of support had been received from a 
large number of the organizations which previously 
supported the Parliamentary Science Committee. 


Courses in Technical Optics 

Courses in technical optics, adapted for students 
with an initial training in physics or mathematice, 
are now being given as usual at the Imperial College 
of Science and Technology, South Kensington. The 
Technical Optics Section was founded in 1917 to 
meet the demands of the optioal instrument industry 
and the Services for assistanta with an optical train- 
ing; and although a good many students have 
taken the course since that time, the present demand 
exceeds the supply. There are vacancies for a few 
more students who are prepared to begin work at 
once. The work is of a varied character, embracing 
many aspects of optical knowledge in its application 
to industry and to other soiences, and is of great 
national importance. 


Cecil Peace Prize 


A Csom Paace Prise of £100 is offered yearly 
for an essay on some subject connected with the 
maintenance of international peace, and having some 
bearing on the principles or work of the League of 
Nations. It is open to all undergraduates, without 
distinction of sex or nationality, of any university or 
university college in Great Britain or Northern Ire- 
land, who have not attained the age of twenty-five 
years on the last day for submittimg essays. Tho 
subject for the year 1940 is “What were the reasons 
for the ‘failure’ of the League of Nations in the years 
folowing 1930; and what steps should be taken 
after the present war to strengthen international 
authority 7” The essay must be sent to the 
Secretary, Universities Bureau of the British Empire, 
88a, Gower Street, London, W.C.1, so as to arrive on 
or before November 1, 1940. Further information 
can be obtained from the Secretary. 


Institution of Electrical Engineers 

Toe meetings of the Institution of Electrical 
Engineers will be resumed in London during the 
second half of the current seasion if the present 
conditions continue. This applies to the ordjnary 
meetings, informal meetings, meetings of the three 
technical sections and of the London Students’ 
Section. As regards activities in the provinces, the 
various committees will decide in the light of local 
conditions whether they are able to oarry out pro- 
grammes of meetings, visits and functions. ‘bho 
first ordinary meeting of the programme for the 
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second half of the session will take place on January 
25, at 6 p.m., when a discussion on “Fire-Fighting 
Equipment for Electrical Installations”, based on the 
E.R.A. Report on this subject, will be introduced by 
Messrs. H. W. Swann, J. Hacking and R. A. McMahon. 


Announcements 


Sia ARTHUR Smu Woopwakp, lately keeper of 
the Department of Geology, British Museum (Natural 
History), has been awarded the Hayden Memorial 
Geological Medal of the Academy of Natural Sciences, 
Philadelphia. This Medal, which is awarded every 
three years, has been given in recognition of Sir 
Arthur’s notable contributions im the fleld of verte- 
brate and invertebrate palmontology. The Hayden 
award was founded at the Academy in 1888 as a 
memorial to Ferdinand Hayden, a member of the 
Academy’s staff and director of the United States 
Geological Survey ; former recipients of the award 
include Edward Drinker Cope, Thomas H. Hurley, 
William Berryman Scott and Andrew O. Lawson. 


Sra GEORGA Starcepon, professor of agricultural 
botany in the University College of Wales, Aberyst- 
wyth, and director of the Welsh Plant Breeding 
Station, has been presented with the Gold Medal and 
certificate of honorary membership of the Royal 
Agricultural Society of England for distinguished 
services to agriculture. 


Tus Minister of Agriculture and Fisheries has 
appointed two additional members to the war-time 
Poultry Advisory Committee recently set up to give 
advice on matters affecting the interesta of the 
poultry industry under war-time conditions. They 
are Captain Guy Clifford, a Lancashire poultry farmer, 
who is vice-president of the National Poultry Counoil 
end chairman of the Lanoashire Utility Poultry 
Bociety, and Prof. T. J. Dalling, professor of animal 
pathology in the University of Cambridge. 


Mz. G. ANDREW, formerly lecturer in the Geological 
Department of the Fuad el Awal University, Cairo, 
has been appointed Government geologist in the 
Anglo-Egyptian Sudan. 


Mr. G. O. Jones has been appointed research 
fellow in the Department of Glass Technology in the 
University of Sheffield. 


FoR many years it has been the practice of 
Emmanuel College, Cambridge, to invite suitably 
qualified candidates to make application for a research 
studentship to which the College elects in July. For 
the time being the governing body feels it is unable 
to make such an award. In certain circumstances, 
however, it is prepared to supplement awards of 
other bodies to research students who are making 
application, even if provisional, for admission to 
Emmanuel College. Applications must reach the 
Master, Emmanuel College, not later than June 30 


in any year. 
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ACCORDING to a report from & oo 
which is printed in The Times of December 12, 1 
Institute of Experimental Physics of the Univers 
of Warsaw has been totally demolished. The wh 
installation of the Institute has been diamantled e 
all the instruments for scientific research have be 
sent into the Reich. 


A LIBRARY devoted to the history of medicine } 
been established at the Yale University School 
Medicine. Ita basis will be formed by the oollectic 
of the late Dr. Harvey Cushing and of Dr. John 
Fulton, who is Stirling professor of physiology in t 
Yale Faculty. 


On October 17, Dr. Thomas Parren, surgec 
general of the United States Public Health Servi: 
received the Sedgwick Medal of the American Pub 
Health Association for distinguished service in pub 
health, the presentation being made by Dr. Willis 
Rosenau, a former medallist. 


EKrirerpsy has been made a notiflable disease 
California since September 19. 


THs sixth Australasian Medical Congress (Brit 
Medical Association), which was to have been he 
im Perth next September, has been postpon 
indefinitely. 


THs issue of the Nederlandsch Tijdschrift Vc 
Geneeskunds of November 4 contains an account 
the proceedings of the autumn meeting of the Dut 
Society of the History of Medicine, Mathematics a 
Natural Science held at Leydan on October 22. 


TH October issue of the Bulletin de Ofico Int 
national d'Hygiène Publique contains the statist 
for Palestine of the population, birth-rate, gener 
and infant mortality, and the incidence of infeotio 
diseases according to religious groups from 19 
until 1937. 


A CLASSIFIED index of entomological contributio 
to the Scottish Naturalist, from 1871 until the end 
1938, appeared in that journal from July wm 
November 1989. It covers a large proportion of + 
records of Scottish insects during the period 
question and has now been issued in complete forr 
consisting of sixty-six pages and cover. Copies, pri 
2s., may be had from Meers. Oliver and Boyd, Lt 
Tweeddale Court, 14 High Street, Edinburgh, 1. 


Tan variations in the number of marriages a 
births in Germany within recent years are shown } 
the following official figures: In 1932 the marriag 
numbered 517,000, in 1988 689,000, and in 19: 
720,000. In 1985 there was a fall to 651,000 and 
1936 to 610,000, followed by a rise to 620,000 in 193 
There has also been a recent increase in the numb 
of births. In 1933 they numbered 971,000, in 19: 
1,119,000, in 1985 1,164,000. in 1986 1,179,000, az 
in 1937 1,275,000. 
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LETTERS TO THE EDITORS 


The Editora do not hold themselves responsible for opinions expressed by their correspondents. 
They amna undertake to return, or to correspond with the writers of, rejected manasoripte 
tnionded for this or any other part of NATURE. No notice is taken of anonymous communications. 


Iw THM PEESANT OLROUMBTANCGES, PROOFS OF “Lerrens” WILL WOT BM SUBMITTAD TO 
. OORRHESPONDHNIS OUTSIDA Graat BRITAIN, 


NOTES ON POINTS IN SOME OF THIS WEEK'S LETTERS APPEAR ON P. 1016. CORRESPONDENTS 
ARN INVITED TO ATTAOH SIMILAR SUMMARIES TO THEIR OCOOMMUNIOATIONR. 


ire of protein crystals has 
lready been shown. in the 
ray examination of wet 





xr-dried insulin crystals re- 
orded no X-ray reflections 
ith specings smaller than 





The new measurements : Fig. 2. 

ave been made on three ABOVE: PATTERSON PROJECTIONS ON THE BASAL PLANE OF THE STRUCTURE OF 
ifferent samples of insulin (LEFT) WRT AND (RIGHT) DEY INBULIN. 

wrystale. The first of these Bucow: ABERANGAMANT OF HEXAGONAL ABBAYB OF Pourrs, (LEFT) NXPANDED 
vas given to us by Dr. (oy. WET INSULON) AND (RIGHT) CLOSE-PACEED (CF. DBY INSULIN). 


a. N. Macbeth (Organon < l 
#boratories), and oonsisted of crystals in their 6-2 respectively. In theee cases the mother-liquor 
oother-liquor. The others were recrystallized by us was essentially a mixed sodium potassium phosphate 
4 two different pH values, approximately 5-2 and buffer prepared ‘as previously described*. the 
_ ee sae Crystals were similar in appearance 
oe ae neo ee te HE to those obtained earlier. Their 

l : Saagem S density, measured by flotation in a 

a oe Syn | W S ia ‘ | sodium dihydrogen phosphate solu- 
5. Be ae a i 2. E tion pH 4:5 and in a sodium citrate 





buffer solution pH 5-7, varied be- 
tween 1:276 and 1-288, lower than 
the values up to 1-315 found for 





solutions and in dilute M/15 sodium 





P ee ee dihydrogen phosphate solution. 
The orysteal lattice of the wet 
7 Fig. 1. insulin crystals photographed in 
K-RAY PHOTOGRAPHS OF KINO INSULIN SHOWING (Miko) narLecTons. Larr: their mother-liquor proves to be a 


WRT ORYSTAL IW MOTHER-LIQUOR; RIGHT: ORIGINAL AIR-DEIED OR moderately expanded form of that 
(SoaLE WOT IDENTIOAL.) = found for the dry crystals. The 
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unit-cell dimensions for the unit-cell 
{correct to 0-5 per cent) are: a = 83-0 A., 0 = 
34:0 A., as against a = 74:8 A., om 30-9 A., for 
the air-dried crystals, or for the rhombohedral true 
unit-cell, a =. 49-4 A., a m= 114° 16’, wet, and 
a = 44-4 A., a= 114° 28’, dry. Using the mean 
density 1-28 found above, and assuming that the 
molecular weight of the insulin present is 87,600 as 
measured on the dry orystals, it is possible to’ oal- 
culate the wet-cell molecular 


meaning this caloulation has is doubtful 
in view of the increasing evidence that the protein 
orystal lattice itself is penetrated by ions mole- 
cules from the various immersion media. To a first 
approximation, the crystal structure proves to be 
unaltered by immersion in the citrate density solution 
or in the dilute phosphate solution pH 4-5. But 
X-ray photographs of crystals immersed in the 
p density solution ahow both a small 

i of the crystal lattice, of the order of 3 per 
cent, and an absence of X-ray reflections with 
spacings less than 7 A., as in the case of the air-dried 
crystals. Whether this alteration is dus alone to the 
concentration of ions in the immersion medium, or 
to this factor combined 
with the low pH, it is clear 
that here there has been a 
withdrawal of water from 
the crystal which has pro- 
duced a disorganization of 
the structure comparable 
with the effect of drying. 

These changes are ac- 


companied by arise, Dal in 
the intensities of the X-ray 
reflections which should 
- provide the means for their 

interpretation. As 
is shown in Fig. 1, the X- 
ray intensities from the wet 
insulin crystals differ strik- 


inary Patterson projection 
on the basal plane (0001) 
indicates that the differ- 
"enoes are to be correlated mainly with a 


a 
change 


systems of close-packing of hexago aggregates 
postulated by Bernal! to account for the original 
peak positions. The new system is derived from that 
of Bernal by slidmg the molecular groups relative to 


one another, leaving spaces to be occupied by water 


at definite tions in the lattice in the nei ur- 
hood of 0, ¢; 0, $ eto. In agreement with the 
X-ray reflection 3360 is much the most sensitive to 
changes in the crystal immersion medium. It is 
present for the dry crystals, abeent for orystals 
Photographed in their mothber-liquor, and again 
present for crystals in the phosphate density solution, 
although the intensities of most other com le 
X-ray reflections are here compared with 
the wet crystals. Such controllable variations in the 
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X-ray intensities given by a protein crystal ha 
been sought for some time, and here, in insulin, ` 
ought now to be able to follow further chang 
produced both by alterations in the immersi 
medium and by replacement of the bound zino ? 
cadmium or nickel. 


DOROTHY CROWFOOT 
Darse Rusy 
Department of Mineralogy, 
Noy. 9. ° 


t D D., Bernal, J. D., Fanknohen, L, and Pernis, 
mara HL ee (1938), ee 


* Growfoot, D., Pree, Rey. Soc., A, 14, 580 (1938). 
* Bernal, J. D., Pros, Rey. Sec., B, 187, 36 (1930). 
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Evidence for the Occurrence of Meson Pairs 


Wa have taken a number of photographs with 
counter-controlled cloud chamber in a tunnel 80 3 
under London clay. (1) 680 photographs were tak: 
with a 1-4 om. lead plate inside the chamber; ( 
948 photographs were taken with a 2'5 om. læ 
plate inside the chamber; (8) 780 pee we 
taken with a 2-5 am. lead plate inside the chamb 
and 15 om. of lead above the chamber. 





80 per cent of all the photographs show one sing 
ray penetrating the lead plate without a i 
deviation. We consider that most of these must | 
mesons, 125 of the photographs show evidence : 
electronic showers. 

In five pho hs, two apparently associat 
particles go through the lead plate without pe 
ceptible change in direction and without producir 
secondaries. Three of these photographs we 
obtained with arrangement (1), one with (2), ao 
one with (3). In the accompanying reproduction, 
was obtained with arrangement (3), the ang 
between the tracks is 1-5° and‘they seem to diver; 
from a point 3 m. above the chamber. They hav 
therefore, both penetrated the 15 am. of lead abor 
the chamber. i 
A possible explanation of these photographs 
that they show meson pairs. 

Alternative explanations which must be considere 
are: (a) the random coincidence of independer 
mesons ; (b) one or both of the particles are electron} 
and happen not to produce secondaries ; (0) one < 
both of the particles is a proton. 


No. 9659, DEC. 16, 1939 


It is estimated that two tracks’ which 
antical must be formed within 1/50 sec. one 
other. The chamber is set off by the counters, on 
: average, once in 12 minutes, so that the prob- 
“ility of the random simultaneous of 
æ non-associated rays is of the order 8 x I0-. 
An electron capable of ing through 2:5 om. 
lead without sensible deviation by ordinary 
attering must have an initial energy greater than 
"oy. probability that only & single electron 
high energy would emerge from the 2-5 om. plate 


gher energy. The icles which 
ı cm. of lead could not be electronic. 
J. Q. Wilson) has calculated that the probability 
a meson producing a knock-on proton of high 
LAR much too small to account for our photo- 
apha, and any process by which one proton knocks- 
x another be expected to give rise to 4 
umber of slow protons distinguishable as heavy 
aoks. No such tracks have been observed. 
Wo consider that our photographs are best regarded 
evidence for meson pairs. 
H. J. J. BRappiox. 


G. 8. Hunwapy. 


Occurrence of Greenockite in the Mendips 
ArrHouas small amounts of greenockite (cadmium 
hide) have been found in Scotland associated 
uth xinc blende, the mineral has rarely been found 
England. In July last one of us (A. W. G. K.) was 
amming blende from a small dump at some old 
orkings at a hamlet called Green Ore near Chewton 
endip. The area was at one time worked for 
Jamine (zinc carbonate) and most of the material 
the dump consisted of this; but blende, galena and 
arytes were also present, 
Thin layers of a yellow mineral, ranging up to 
yout 1 mm. in thickness, were noticed in various 
aall patches in the blande. These were afterwards 
amined spectroscopically and chemically and 
oved to be ite. There appears to be no 
cord of the mineral having been observed m the 
Antoun W. G. KINGEBURY. 


Bathwick Hill, 
Bath. 
J. Newton FREND 
Central Technical College, 
Nov. 15 


A New British Locality for Fluorite in Somerset 


ALTHOUGH small amounts of fluorite were recorded 
any years ago from the Avonian Limestone of the 
von Gorge at Clifton, it does not appear to have 
xeon found there again, or to have been previously 
corded from any of the Carboniferous of the 
{joining Mendip 

In November last year, I found minute traces of a 
ark purple granular mineral in a disused 
Shipham Gorge, near Axbridge on the side 
rg nt Subsequent testa showed this to be 
<orite, but the amount was too small for satisfactory 
‘amination. 2 
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This year. however, farther search has resulted in 
the collection of a number of small but well-formed 


crystals. Lge ie pend ay meetin ong 
leas to almost black, purple and mauve shades being 
the only ones so far noticed: they are all small, the 
largest being about 8 mm. acroes the cube face. 
The sample cube, a {100}, and the low 4-faced cube, 
f {310}, are the most frequent forms, but combina- 
tions of these two also occur. Some crystals revently 
found are very complex; many crystals are well 
zoned and in some specimens the finorite orystals 
are ied hy beautiful little bright crystals 
ot chaloopyrite and little velvety black hemispheres 
of hematite. 

The fluorite appears to be confined more or less 
to one band in the quarry and oocura in granular 
calcite filling vesicles in the black limestone of the 
O-zone. These vesicles are numerous, but the majority 
appear to Gontain no trace of fluorite. 

Careful search in this and other parta of the 
Mendipe over a number of years has failed to produce 
any.other specimens, and ao far this appears to be 


the only locality in the district. 
Anruor W. Q. KINGSBURY. 


Cumberland Lodge, 
Bathwick Hill, 
Bath. Nov. 15. 


(Estrogen Depot Formation 

Im a recent communication, Zondek and Sulman: 
showed that, unlike œstrone, the hormone eaters and 
stilbcestrol in oil, when injected into the rat, remain 
at the site of injection for a comiderable time and 
from there are slowly absorbed. 

Some time ago I undertook an investigation into 
the local effect upon ‘the vaginal epithelium of the 
ovariectomized mouse of small doses of cstrone 
in arachis oil, The preliminary resulta showed 
little of interest, and the inquiry was put aside 


under pressure of other work. At the time I 


noticed, however, that a few control mice which 
received small doges of arachis oil alone, and showed 
little or no effect when the dose was injected into the 
body wall, did ahow proliferation of the vaginal 
epithelium, resembling that preceding œetrus, when 
the dose was injected into the perineum. The resulta 
are shown in the acoompanying diagram. With doses 
of oil of from 0:0025 o.c. to 0-006 o.o. after times 
between 24 and 48 hours, the height of the epithelium 
is increased. This increase is a good deal more 
noticeable when the dose is administered in the 
perineum than when it is injected into the body wall. 
From this it appears that (1) arachis oil, or some 
part of it. has the property of initiating some prolif- 
eration of the epithelium lining the vagina of the 
ovariectomized “mouse; (2) this effect is rather 
localized. 
The localization of the effect of the oil may in all 
oe ae or some 
ion of it, forms a depot at the site of injection 
and is not distributed immediately all over the body. 
If this is so, than it may be that the depot-forming 
qualities of the solvent have some bearing upon the 
depot-forming qualities of the ic injection 
as a whole. The depot-forming ties of arachis 
Oil Spee: to Ev beon madi po n ee 
ments through the accident of ita effect upon this 
epithelium, which can be measured. It may be that 
some cestrogens, for example the esters mentioned 
and also stilbwstrol, simply tend to remain dissolved 
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CERVIX NO EMUJEOTION, 4 MIOR 


Height of epitheltum (in a). 


CEAYIX 
40 n 
374 B 
-ER EEEN: 
10 Ss 
CERYIX Om Sauna, 6 wioe 


The height of the epithelium was measured first at the cervix and then once 
on each side of a longitudinal vertical section every 100 g until the vulva was 
reached. The two measursmenta, one on each side of the section, were then 
of the vagina was then drvided into five 
was then found of those previously found averages whi 
of these flve segments. The resulting quantities are the ordinates 
in the histogram. The first five ‘cells’, counting from the left, represent the five 
equal segments of the vagina. On the right is added an extra ‘oell’, 30 u in 
height, which represents the height of the epithelrum on the surface of the 
bod 


averaged. The 
The a 
withm 


y. 


in the solvent in which they were injected in pre- 
ference to passing into the body fluids. This may be 
perfectly explicable in terms of chemistry and 
physics. It may be incorrect to assume that the 
cestrogen itself enters into any particularly close 
relationship with the tissue at the site of injection 
regardless of what that tissue may be. 

I am about to publish in the Procsedings of the 
Zoological Sootety some observations which seam to 
show that a icular sub-system within an animal 
-for example, a feather-germ—-which uses or is 
affected by cestrone, may really have in itself the 
power of stocking up with the hormone. It pre- 
sumably accomplahes this in the time available 
between the giving of the dose and ita removal or 
destruction. Zondek* has shown that for this sub- 
stance, catrone, this time may be very short——a 
matter of hours. The stock laid in may be changed 
(it fas not been recovered to see whether ita matro- 

io properties remain unaltered), but it lasts for 
ys, or at least ite very strictly localized affects do. 

In view of the obvious importance of an under- 
standing of depot-formation to the whole subject of 
hormonic physiology and the action of carcinogens 
and evocators, it seems that further information is 
required about (a) the poambly peeudo-cstrogenis 
qualities of arachis oil, in order that the experimenter 
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may be clear about all t 
œstrogens actually present 
the injection, and (b) the p 
cise circumstances in which t 
known œstrogens, and 80 p 
hape other active substanc 
do pile up at points in expe 
mental material or in Natu 
It is hoped to continue thi 
investigations imn this Depa 
ment. 

PauL Q. ’Esprvaser. 
Department of Zoology, 

University College, 
Hull. 


{ 
VULWA 


Nov. 7. 
‘Yondek and Suliman, NATURE, } 
506 (1989). 
*Jondek, Lancet, 287, 356 (1035 ) 


Connexion between Carbo} 

drate and Potassium Metabolr 

in Normal and Adrenalecto 
ired Animals 

Or the different metabo 
disturbances caused by adre 
alectomy, the increase of pot: 
sium in the blood plasma 
believed by some authorities 
be the most important, wh 
others have emphasized mı 

ially the disturbances 
carbohydrate metabolism. 
now seems possible, howev 
to connect these two sets 
metabolic disturbance, as I 
been suggested earlier? and c 
now be proved. 

After intravenous injecti 
of glucose (5 0.0. of 20 per oc 
solution in 1 minute to a cat 
2-8 kgm.), the blood sugar ri: 
to about twice its normal le 
and returns to normal after two hours. The same 
true for galactose and fructose. Other hexoses, such 
sorbose and mannose, and the pentose xylose, beha 
quite differently : the sugar in these cases leaves t 
blood much more slowly, and after two hours t 
blood sugar is atill 50 per cent higher than norm 
Thus the differant behave in the same way 
the transit between the blood and the tissues 
between the lumen of the intestine and the epithe! 
cells during intestinal.absorption. Those suge 
which are selectively absorbed are also more rapic 
taken up from the blood by the tissues than are t 
non-selectively absorbed sugars. 

After adrenalectomy, the o in the behavio 
of the different sugars in the blood are parallel 
the changes in sugar absorption. Intravenous 
injected glucose, galactose and fructose are ni 
taken up by the tissues just as slowly as the oti 
sugars whose rate of leaving the blood has not be 
changed by adrenalectomy. Just as the speci 
process in the intestinal epithelium necessary for t 
selective absorption of glucose, galactose and fructc 
is lacking after adrenalectomy, so also is the speci 
proceas by which these three sugars leave the blo 
more rapidly than other sugars abolished. 

It was then shown that injections of gluco 
galactose or fructose caused a sudden morease 
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+od potassium, while injections of other Mite oh 
used no increase. With the selectively abso 

Asal See of the potassium curve is reached 
y when the sugar concentration in the plasma has 
‘ready begun markedly to decrease. 
In adrenalectomized animals, however, there is no 
ease in plasme potassium after Intravenous 
ection of the selectively absorbed sugars. These 
gars now react in the same way as the non- 
lectively absorbed sugars. The conclusion must be 


-OOD SERUM 
JQAR POTASSIUM R 


"On 


NORMAL. GLUCOSE INJ. 





NORMAL. MANNOSE IMJ. 


= 





o g 


& 


ADRENALECTOMIZED. 
GLUCOSE IMJ. 





80" 120' 180! 


45° 


0'10' 


DOTIED LINA; BLOOD SUGAR; FULL LINE, SERUM 
POTASSIUK. At 0’ 0-50 GHM.[KGM. SUGAR Was 
INJBOTED INTRAVENOUSLY. 


at there is a close connexion between the rapid 
take by the cells of the selectively absorbed sugars 
d the Increase in plasma potassium. It seams 
æt probable that the process which connects these 
o phenomena is & phosphorylation process leading 
the formation of or intermediary sub- 
ances. The possibility of such a mechanism has 
ently been stated by Conway and Boyle’. It 
suld then follow that it is this process which is 
mg after adrenalectomy, thus causing the 
sturbdénces both’ in carbohydrate and in 
tassium metabolism seen in adrenalectomized 
mals, 
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Ta r ao E, 
be published in Helvetica medica Acta 


F. Verzan. 
Physiological Laboratory, J. C. SOMOGYI. 
University, Basle. 
Nov. 1. 


1Vermir, F., oani ee Ena and “Funktion der 
Nobennierenrinds”’, B. Schwabe (Basel, 1930). 


"Ooaway, K. J., and Boyle, P. J., NATURE, 144, 709 (1080). 


Anserine in Muscle: Possibility of Determination by 


Titration 


Some time ago}, I showed that the bufferitg power 
of the non-protein constituents of rigor muscle 
between pH 6 and 7 could be largely accounted for 
by the sum of the buffering powers of the phosphate, 
carnosine, and lactic acid present. In the muscles of 
some animals, notably the horse, ox, and pig, these 
constituents accounted for more than 90 per cent of 
the non-protein buffering; in others, notably the 
rabbit, and fowl, a considerable residue of 
buffering—-up to 26 per cent of the non-protein 
buffering of the muscle—remained unaccounted for. 
I suggested that this buffering might be largely due 
to anserine, which has a buffering range almost 
identioal with that of carnosine, but reliable analytical 
data for anserme were not then available. 

Zapp and Wilson® have, in the meantime, published 
a method of d ining angerine, and give values for 
the anserine content of the muscles of various species 
which are of such & magnitude as to account com- 
pletely for this unidentified . Some in- 
stances are included in the accompanying table. 


Ansetrines equiralent of 
unidentafied buffering 


(mgm./i00 gm.) 





The comscidence in the magnitude of anserine 
contents is extremely close, and although individual 
muscles vary widely the conclusion is justifled that 
the unidentified buffering does represent buffering 
due almost exclusively to anserine. 

The determination of residual buffering (that is, 
after deducting that due to phosphate, carnosine 
and lactic acid) may, therefore, serve as a rough 
guide to the amount of anserine present in muscle ; 
it will certainly serve as a true guide to the 
limit of this substance present, for the actual titration 
of the muscle extract is accurate, the determination 
of phosphate is accurate, and the determinations of 
lactic acid and carnosine are reasonably ao. The 
whole determination can be carried out on the extract 
from 10 gm. of muscle in a few hours (as 
with the several days needed for Zapp and Wilson’s 
method) and many samples could be examined 


Tt ‘is proposed, when the opportunity offers, to 
evaluate the Ea of the method by 
out parallel analysis and Wilson's method 
and by the titration Be i 
E. C. Baws BHITH. 


Low AE Research Station, 
Now. 15. a 


* J. Phyetol., OR, 236 (1038). 
*Zapp and Wilson, J. Biol. Chem., 188, 9, 19 (1938). 


1016 
Isolation of a PA fi Active Flavoprotein from 


Wa have obtained Pesci pig liver a flavoprotein in 
highly purified form which catalyses specifically the 
oxidation of aldehydes to their corresponding acids. 
The prosthetic group of this enzyme is flavinadenine 
dinucleotide. In the presence of acetaldehyde the 
enzyme is rapidly reduced to ita leuco form, and the 
leuco form is autoxidizable in air. The mechanism 
of the catalysis, therefore, involves a cycle of reduc- 
tion of the flavoprotein by the subetrate followed by 
oxidation of the leuco form by molecular oxygen or 
any other suitable hydrogen acceptor. One molecule 
of the enzyme catalyses the oxidation of about 550 
molecules of acetaldehyde per minute at, 88°. Our 
best preparations of the enzyme transfer 2700 vl.H, 
per mgm. protein per hour (Qmethviene bine 2700). 
Tte flavinphogphate content of the preparation as 

detarminad by direct estimation is 0-17 per cent. 
Thm appears to be some coloured grouping other than 
flavin which is associated with the enzyme molecule. 

The above enzyme is not identical with xanthine- 
aldehyde oxidase either of milk or liver. 


D. E. GREEN 
A. H. Gorpon 
Depertment of Biochemistry, 
Nov. 22. 


Synthesis of Myristicin 

ALTHOUGH it is now many years since myris- 
ticin was first isolated from the oils of nutmeg 
and mace, its synthesis has not previously been 
recorded. Its constitution was established by H. 
Thoms in 1908! as 3-methoxy-— : 5-methylenedioxy- 
l-allylbenzene, a molecule suitably orientated for its 
use as the starting point in the successful syntheses 
Bf oolamino be dalwne® and by Becker and Decker®. 
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Allylation of pyrogallol l-methyl ether gave, 
good yield, a mixture of two liquid monoallyl ethe 
(I and II) which were separated by fractional d 
tillation and characterized by the p tion 
their 3: 5-dinitrobenzoates (m.p. 111/2° and 1% 
respectively). I (most probably 1-hydroxy-2-allylox 
8-methoxy-benzene) readily rearranged on pyrolp 
to give 8-methory-4 : 5-dihydroxy-]-allyIbenzane, a 
this on methylenation with methylene iodide a» 
anhydrous potessium carbonate In acetone (Perk 
and Trikojus‘) gave a 30 per cent yidéld of pt 
myristicin (b.p4., = 95-7°). The synthetic produ 
was characterized by the preparation of dibror 
myristicin dibromide (m.p. 127—8°), tso ‘eae 
(m.p. 48-5°) and dibromo-tso-myristicm a 
(m.p. 158-5°). The melting points of all three co 
pounds were not depressed by admixture with t 
corresponding derivatives prepared from a specim 
of natural myristicin isolated from oil of nutmeg. 

The other monoallyl ether (II) did not give t 
expected 2 : 8-dihydroxy-4-methory-!-allylbenze 
after pyrolysis, but a mixture which, on methyler 
tion and subsequent bromination, yielded mair 
dibromo-myristicin dibromide. This rearrangeme 
is being further investigated. 

Our thanks are due to Dr. T. G. H. Jonena, of t 
University of Queensland, who kindly supplied t 


‘oul of nutmeg. 


Viororn M. TRIXOJUB. 
D. E. Wma. 


EE n Medicine 


St. Andrew’s Colo Laboratory, 
University of Sydney. 
Nov. 10. 


1 Thoms, H., Ber., 96, 3446 (1008). 

2 Salway, J. Chom. Soc., 97, 1208 (1910). 

® Decker and Booker, Amaalen, 825, 328 (1013). 

t Perkin and Trikotos, J. Chem., Soe., 1663 (1927). 


Points from Foregoing Letters 


X-Ray photographs of sinc insulin in 
several immersion media have been obtaimed by D. 
Crowfoot and D. Riley. The wet crystal unit cell 
is found to be a moderately expanded version of that 

reviously found for the air-dried Pre- 

calculations show that the striking dit- 

ferences in the X-ray intensities given by the different 

crystal structures is to be correlated mainly with a 

reorientation of the molecules relative to the orystal 
axes which takes place on drying. 


A number of cloud chamber photographs of cosmic 
täs parici Hage heen airi by H. J. J. Braddick 
and G. 8. Hensby under 80 m. of London clay. Most 
of the photographs show mesons, some show electronic 
showers. In five photographs out of 2,300 there is 
evidence of the simultaneous passage of two pene- 
trating particles, and these are interpretated as 


associated mesons. 


A. W. G. Kingsbury and J. Newton Friend report 
that the rare mineral greenockite (cadmium sulphide), 
seldom found in England, has been discovered in 
small quantity as thin layera in blende near Chewton 
Mendip. A. W. Q. Kingsbury aleo describes a new 
locality for small titles of fluorite in a disused 


quarry near Ax 


Paul G. 'Espinaæe reports a possibly pseu 
cstrogenic effect, which appears to be localized, 
arachis oil upon the padinal oniehelidr of the mom 
He suggests that the local action of some 
may be due to their remaining in the oìl at the site 
injection in preference to going into the body flui 

After adrenalectomy, rata show changes in + 
behaviour of the different sugars in the blood (para 
to changes in sugar absorption) and also disturban: 
in potassium metabolism. F. Verzar and J. 
Somogyi present observations suggesting that a 
connexion between these two phenomena is due t+ 
phosphorylation process leading to the formation 
glycogen or intermediary substances. 


E. ©. Bate Smith describes a possible titrat: 
method for the determination of anserine In mum 
The determination can be carried out in a few ho 
as com with the several days needed for Ze 
and n’s method. 


A new flavoprotein has been obtained from 
liver by V. Subrahmanyan, D. E. Green and A. 
Gordon, which has the property of catelysing 1 
oxidation of aldehydes to their corresponding aci 
It has been found to contain flavinadenine di» 
cleotide. 
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RESEARCH ITEMS 


acteria of the Throat and Nose 


Aw account of the micro-organisms, the normal 
acterial flora, found in the nose and throat of persons 
ving in London and south-east England, some of 
a aera grapes STA ge of 
wen years, is given by Dra. Edith 
oe Bradford i wil a "A. Lovell, published by 
of Health on Pub. Health and 
and. Subjecta, No. 90. . Btationery Office. 
3. net). The inquiry, which lasted from 1930 until 
937, included repeated swabbings of volunteers from 
anong the staff of the London Sohool of Hygiene 
ad Tropical Medicine, and of boarders m a boys’ 
ablic school. Swabbings were also occasional! 
«aken from inmates of the Royal Hospital School, 
reenwich, of an orphan home, and from members 
£ the olerioal staff of the istry. The work shows 
iat of.any large group of adults living in an urban 
mmunity between 20 and 40 per cent will usually 
+ any one time be carrying & pneumococeus in the 
asopharynx, between 5 and 15 per cent a hamolytic 
reptoooceus, between 40 and 80 per cent the so- 
Wied influenza bacillus, and between 5 and 20 per 
ant the meningoooccus of cerebro-spinal fever. The 
eceumococeus anil the meningoovccus were less 
‘equent in women than in men. The 
as found more frequently in cold dap mosike weather 
san during hot dry periods, while the reverse 
sociation tends to ocour with the hæmolytic 
tococous. The last-named organism shows a 
rise in prevalence in boys’ boarding schools in 
wocistion with outbreaks of tonsillitis. Neither the 
sneumooceccus nor the influenza bacillus shows any 
loge association with the fluctuations in mortality 
tributed to influenza. Observations made on 
arsons suffering from colds tell strongly against the 
sew that the acute infectious cold is caused by any 
K£ the Bacteria studied. Dr. Rosher contributes a 
tion on the frequency of the influenza bacillus in 
De E ee respiratory 
mseane coming to mortem examination; this 
eganiam was fo in 27 per cent of such cases. 


Markings on Fossil Bones 

Oxa of the side-lines of investigation which 
avariably leads to i and sometimes to 
«portant indications of the make-up of a prehistoric 
suna is the study of the markings upon bones. 
ones may be fractured or markel by pos Helene 
uman beings, by animals and by varions kinds of 
eatherIng and chemical action; and as a rule 
areful scrutiny reveals not only the agency, but In 
1e case of animal markings perhaps even the species 
omneerned. Not much attempt has been made to 
retematize the distinctive characters of markings as 
guide to other workers, but m an exoellent paper, 
xpiously fllustrated, Pei Wen-Chung discusses 
a8 experiance with bones from a series of sites in 
hina ranging from Pliocene to historic times (‘Le 
Sle des animaux et des causes naturelles dans la 
guro des os”, Palaont. Sinica. N.S., D., No. 7, 


carkingn 
{fierent kinds and by carnivores, the striations dus 
> the scratchings of carnivore claws, vermiculations 


which are sometimes puzzling, and the indications 
of chemical action or the effect of water. Not the 
least useful section of his paper deals with examples 
of markings which, although due to other agents, 
might well be mistaken for human artefacts, Such 


-errors of interpretation may easily be made by 


workers not familiar with the variety of markings 
which may be made by animal or physical agency. 


Barnacle Communities 


F. Hmo, in a survey on the barnacle communities 
at the Madarai Pier in Koréru Island, Palao (Palao 
Tropical Biol. Stat. Stud., No. 4), deals with the 
distribution and orientation of four ies Of Tetra- 
clita and ons of Chthamalus on vertical concrete piers. 
The various species show a clearly marked vertical 
zonation, Chthamalus occupying the highest rone, 
and extending to high-water mark. Where channels 
are cut under the pier, the Chthamalus show a marked 
tendency to avoid the parts where light and currents 
are strongest, while the Tetraclita species do not show 
this affect. Finally, in the centre of these cuts where 
light is weak, most barnacles are orientated at right 
angles to the current so that t can, by twisting 
the body through 90°, feed readily in a current coming 
from either direction, while those near the ends of 
the cuts tend to be orientated towards the light. 


Bacterial Synthesis of an Eye Colour 

Tas diffusible substances v+ and ont, which are 
. essential for pigment formation in eyes of Drosophila 
individuals dominant for these genes, can be formed 
by recessive vbw insects cultured on starvation 
diet. E. L. Tatum (Proc. Nat. Acad. Sot., 26, 488- 
497; 1939) now also finds that under suitable con- 
ditions certain bacteria synthesize a substance which 
has the activity of v+. All the present evidence indi- 
cates that the product from bacteria is identical with 
vt. An unidentified Bacillus ies in the presence 
of tryptophane, can produce this substance, which is 
soluble in water and ethyl alcohol but insoluble in 
acetone and chloroform. Like v+, this substance is 
traneformed into Cnt when introduced into vbw 
flies. 


Polyploidy in the Salamander 


G. Fawxnavusen (J. Heret., 30, 377-888; 1939) 
finds that the somatic chromosome number of 
Eurycea bislinsata is 28. Of 184 larvæ examined, 13 
were triploid with 42 chromosomes and 2 were 
tetraploid. The larger cells and pigment pattern 
allow the polyp oid larvae to be tentatively identified. 
The tetraploids were weaker and retarded in growth. 
Among 311 mdividuals of Triturus five were found 
to be triploid. 


Fisorination of Phosphorus Halides . 
Tuw fluorination of p horyl trichloride and 
Jsle tribromide has studied by H. 8. 
th, 8. G. , and F. B. Dutton (J. Amer. 
Chem. Soo., 61, 2034, 2937; 1939). The phosphorus 
compounds were treated with antimony trifluoride, 
with bromine or antimony pentachloride as catalysts, 
or in the case of phosphorus tribromide with dry 
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calcium fluoride. In this way the new compounds 
dibromomonofluorophosphine PFBr, and mono- 
bromodifluorophosphine PF,Br were obtained from 
phosphorus tribromide. PFBr, is @ colourless liquid 
(b.p. 78-4°, a —J]15-0°), PF,Br a gas (b.p. —16-1°, 
f.p. —135-8 both hydrolysed by atmospheric 
moisture, decomposing slowly into PF, and PBr, at 
— 78°, reacting with mercury with liberation of 
phosphorus, and combining with bromine to form, 
probably, PF Br, and PF,Br,. From the fluormation 
of phosphoryl trichloride by the same methods, 
gaseous PF, (b.p. —39:8°) and phosphoryl di- 
fluoromonochloride POF’,Ol (b.p. 3:1°, f.p. —96:4°), 
and liquid phosphoryl monofluorodichloride PFCI, 


(b.p. 52-9°, f.p. —80-1°) were obtamed. All these 
substances are colourless and do not attack glass 
when. dry. 


Mercuric Halide Complex Ions 


Wren Hel, HgBr, and Hgl, are dissolved in 
solutions of the corresponding alkali metal halides, it 
is known that complex anions are formed. These 
have been represented as HegCl,’, HgBr,’, Hagl,’, 
whilst evidence has been submitted for the existence 
of HgBr,” and HgI,’. A. B. Garrett (J. Amer. Chem. 
Soc., 61, 2744; 1939) has determined the solubilities 
of mercuric bromide and iodide in the corresponding 
potassium halide solutions. The solubility of mercuric 
bromide in pure water at 25° waa found to be 0-0170 
mol./1000 gm. water. The solubilities of mercuric 
bromide can be accounted for on the assumption 
that the only complex ion formed is HgBr,’. In the 
case of mercuric iodide, however, an additional 
reaction is probebly present, namely the formation 
of HgI,” in appreciable amount. The amount of 
HgCl,” is negligble; but the solubility of mercurio 
chloride in low conoentrations of chloride solutions 
is anomalous. This is accounted for on the basis of 
polymerization of mercuric chloride to the order of 
10 per cent. The free energies of formation of the 
complex ions from meroury halide and halide ions 
are given in gm. cal. at 25° as: HgCil,’—1700; 
HgBr,’—365; Hgl,’+480; Hgl,”—2100. 


Structure of Potassium Molybdocyanide Dihydrate 
Thesubstance potassium molybdocyanide dihydrate 
K Mo (CN),, 2H,O,is one of the more familiar examples 
of compounds containing eight atoms or radicals bound 
to a oantral atom. The configuration of the MX, 
group has not previously been established with 
certainty in any single case, although the cube and 
the square Archimedean antipriam have been regarded 
as geometrically plausible. J. L. Hoard and H. H. 
Nordsieck (J. Amer. Chem. Soc., 81, 2853; 1939) 
have abown by X-rays that the Mo(CN), polyhedron 
is a duodecahedron with eight vertices and 
faces. It can be described as the figure outlined be 
the vertices of two interpenetrating bisphenoids 
orientated in the same way as the positive and 
negative tetrahedra of a cube. Although required 
by the space group to possess only a plane of sym- 
metry, the complex ion in the crystal approximates 
to the symmetry of one of the point groups. 


Raman Spectrum of Gaseous Methylamine 
Tas literature on Raman effect contains very few 
researches on gases or vapours because of the diff- 


cufty of procuring good spectra at comparatively 
low pressures and with relatively short exposures. 
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It is, therefore, extremely interesting to fnd that 
new technique has been developed by Kirby-8mi 
and Bonner (J. Chem. Phys., 7, 880; 1939) whic 
by using a light source of high intensity, a lar 
scattering volume, and a spectrograph camera wi 
& large aperture, gives satisfacto-y spectra of gas 
at a pressure of approximately three atmosphe 
after an exposure of from three to six hours. De 
for gaseous methylamine are given and compar 
with those of Kohlrausch (Monaish. Ohomis, t 
849; 1936) for the liquid. The most’ noticeat 
diffarence between the spectra is in the position 
the N-H valency vibrations near 8400 om—!; in t 
liquid they are at 3312 and 3872 om.~', whereas t 
gas shows them at 3360 and 3470 om.-'. These lar 
differences are attributed to the formation of hydrog: 
bonds between neighbouring NH, groups in t 
liquid. For C-H. vibrations, on the other hand, t 
largest difference between gas and liquid is 12 am. 
Whereas dl] methyl compounds should OL» 
two vibrations characteristic of C-H bond stretahim 
methyl halides exhibit three, and gaseous meth; 
amine is found to have four. Their origin is given 
a double Fermi resonance (Z. Physik., 71, 250; 102 
between a fundamental near 2840 am. and ty 
infra-red bands at 1460 and 1426 om.-'. The appo 
ance in gaseous methylamine of & hitherto unrecord: 
displacement of 781 om. is explained as due to + 
N-H bending vibration, on the grounds that such 
vibration in the liquid would be sensitive to hydrogr 
bonding and association. 


Determination of Stellar Diameters by Interferometer 


A PAPER was formerly published (Mon. Not. Ro 
Astro, Soc., 99, 141) by Furth, Sitte and App 
which proposed a modification of Michelson’s stell 
interferometer that would enable it to be used eve 
when there were strong air perturbations. Tv 
independent papers have now a (Mon. N: 
Roy. Astro. Soc., 99, 9; October 1939) by P. Lacrou 
and J. A. Carroll, both of which aritiaive the efficien: 
of the apparatus. Lacroute shows that in the modifi 
form suggested, even if flred fringes are formed, th 
ia, fringes insensible to movements of the Michela 
fringes, they would be utterly useleas for the dete 
mination of stellar diameters. He shows, howeve 
that they are not insensible to movements of tì 
Michelson fringes, and offers a tentative explanatic 
of the reason why the authors of the original pap 
thought they observed stability, though he admi 
that the explanation may be conjecture, becaw 
some of the experimental details could easily P 
missed by anyone reading the description. Carrc 
shows that they drew an incomplete analogy betwex 
a ruled gratang Uluminated by plane waves and t> 
Michelson fringe system, because the displacement 
the Michelson fringes, in the focal plane of tħ 
observing telescope, does not correspond to a simp 
translatory motion of a grating, but to a translatic 
and also a rotation, about an axa el to tl 
rulings, of the incident light. For this reason tM 
secondary system must move through the san 
number of fringes as the primary Michelson syster 
He also tested the secondary fringes to see if the 
were leas liable to disturbances than the Michels 
fringes, and found that the claim could not | 
substantiated. It appears from the ocriticiam `: 
Lacroute and Carroll that the apparatus for të 
elimination of strong air perturbation effecta 
of no use for that purpose. 
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THE EVOLUTION OF THE. STARS 


By F, Hove AND R. A. LYTTLETON, 
Sr, Jour’s COLLEGE, CAMBRIDGE 


PROF. @. GAMOW has recently discussed in 

Naruse! the consequences of recent develop- 
enta in nuclear on the problem of stellar 
olution. In the light of the exact knowledge that 
now available of a large number af nuclear re- 
«tions, it is possible to decide which processes rise 
importance at the densities and temperatures 
vailing in the stars, and on this basis trustworthy 


Kimates have been given for the rate of liberation - 


subatomic energy. These resulta, which are the 
toome of laboratory investigations, furnish the 
athematical theory of internal constitation of the 
ars with & new equation that enables the luminosity 
a star to be calculated by direct methods. The 
‘ormation so obtained has been utilixed to sheep 
resolve the many paradoxes and discre 
countered in discussing the general problem of 
ilar evolution. All this recent work has been 
thoritatively summarized by Gamow with great 
arity and understanding in the article referred to 
ove. It is therefore with some surprise that we 
d that Prof. Gamow coonclades his article with the 
ipression that these new developments practically 
ive the problems of stellar evolution. This seems 
us to so far from being the case that some 
ether discussion of the claims of nuclear theory as 
ə main factor in stellar evolution would be desirable. 
In the first place, it should be noticed that the 
plication of nuclear theory in ita present state 
xvitably leads to a result at least as em 
any of the questions that it might possibly resolve. 
T the theory maintains that no synthesis of atomic 
clei from hydrogen is possible within the stars 
«cept for the very light elements. This would imply 
at the stars can no longer be regarded as the 
miding place of the heavy elements, which must 
ve formed before they became part. of the star— 
indeed they ever were formed. Now although such 
sonclusion does not itealf constitute a logical oon- 
diction, it seems to us to present such overwhelm- 
q difficulty that it is much more reasonable to 
iclude that the basis of nuclear theory is in need 
revision rather than that the heavy elements were 
+ formed by synthesis. On the other hand, many 
pear to have accepted the former 
sult ag , and in Gamow has 
a eae 
ant stars. 
Secondly, Prof. Gamow apparently regards the 
aclusion that various classes of stars should be of 
ally different ages as a naturel one. Thus the 
t that the present theory leads to a life-time for 
‘tain massive stars of order 10-* the life-time of 
> sun is not regarded aa a diffloulty at all; indeed 
is merely supposed that this ia the case and the 
sory remains unquestioned. In point of fact, it is 
essential part of the theory as proposed by Gamow 
wt all red giant stars are considered as of very 
ent formation, amoe the presence of lithium, eto., 
to enable them to radiate with their 


required. 
yposed low internal temperatures. 


Now if all the stars could be as single 
autonomous bodies, it would be ditHoult to dispute 
the validity of these views by direct means. But it 
so happens that the frequent occurrence of binary 
systems enables a simple test of the theory to be 
made, for in the case of binary stars both components 
must be of comparable age. It is immediately clear 
that the well-known difficulty concerning the relative 
emission per unit mass of the componenta of double- 
stars must remain in-eny theory that appeals only 
to the internal properties of the stara, although by 

artificial assumptions in Gamow’s 
theory some of these discrepancies might be avoided. 
For example, it would require as a general result that 
the leas massive components of binary systems form 
with a hydrogen content differing systematically 
from that of their companions. In certain cases this 
would lead to even more dubious initial conditions : 
thus, whilst Sirius must have formed with high 
hydrogen content, it would have to be assumed 
(according to the more generally accepted theory of 
degenerate matter) that the companion formed almost 
solely from heavy elementa for it to have been 
practioally exhausted during the whole of ita ex- 
istence. Such a solution of this diffieulty could 
scarcely be regarded as satisfactory even if there 
were no other objection to the theory described by 
Gamow 


It should be particularly noticed that the foregomg 
ion asume that the oomponente have not 
evolved by fission, for this latter process (even if it 
were dynamically satisfactory) would clearly lead to 
two stars of closely similar compositions. We have 
been able to show, however, that to produce close 
binary systems, periods of order 5 x 10™ years are 
necessary?. Thus the existence of spectroscopic 
binary systems in which one component is a red giant 
or any highly luminous star presents an immediate 
E ran of the theory given by Gamow. More- 
ver, there seems to be a general tendency for the 
Sikes OP binner ayetan io 1auieame wiih dlecreasili: 
separation. 

While on the subject of flasion, it is perhaps only 
proper to point out here that although the mathe- 
matical investigations of the development of rotating 
fluid masses clearly demonstrate that binary stars 
cannot be generated by flasion’, many sstronomers 
do not yet seam to have realized the physical signi- 
ficance of the mathematical results. As a consequence 
of this there are still many who ‘believe’ in the flasion 
theory. But aa will be seen, even an appeal to fission 
could not save Gamow’s theory of the red giant stars, 
in addition to which it would raise afresh the difi- 
culty of the relative emiasiona of the componenta in 
binary stars. Even if apme process of break-up of a 
single star led to a binary system, it is evident that 
the componente must have similar chemical oom- 
positions, while in close binary systems consisting of 
a red giant star and a class B star, Gamow’'s theory 
would require the red star to be the leas massive 
component on account of the masa luminosity 
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relation. But observation shows that in such pairs 
the giant star tends to be ‘the more massive com- 
ponent. This is the case, for exemple, in the three 
stars v Sagittarius, VV Cephei and § Aurigw. Thus 
it seems that no matter from what angle we approach 
the questions raised by the observed properties of 
binary systems, the paradoxes already recognized by 
astronomers must remain in one form or another. 

However, quite apart from the foregoing objections 
to the constructive portion of Gamow’s article, it is 
very noticeable that no reference ia made to the wide 
class of dynamical features that is associated with 
the stars. This, of course, is the direct result of 
attending only to the internal physical properties of 
the stars; but the dynamical features we have m 
mind are altogether too marked to remain un- 
accounted for in a satisfactory theory. Thus such 
questions as the formation of individual stars, and of 
binary and multiple systems, together with the 
general increase of mass with decreasing separation, 
and the observed approximation to equipartition of 
energy among the stars seam to present the real key 
to any theory of stellar evolution. An internal 
theory can give no explanation for the correlation 
between peculiar velocity and spectral class or the 
observed tendency for massive stars to lie in the 
galactic plane, features that must be related to the 
previous history of the stars. 

It has been customary durmg recent years for 
investigators on stellar evolution to devote attention 
to internal constitution with little or no regard for 
the dynamical features. It appears that Prof. Gamow 
has followed essentially in this tradition and there- 
fore confined his article to the modifloations effected 
by the introduction of modern nuclear theory. Thus, 
in dealing with the properties of variable stars, no 
attempt is made to account for the three distinst 
periodicity groups comprised by stars of periods of 
order half a day, four days and 800 days. These 
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variables also show a marked preference as regar 
clase, the first being largely of classes B a 

, the second of F and @ and the third of class . 
Moreover, the two short-period groups exhibit 
most remarkable property in that none of them, o 
of more than two hundred available examp) 

a closs companion, whereas about one st 
m five of normal stars of similar spectral classes dc 
possess & close companion. On the other hand, lon 
period variables to @ bormal oor 
plement of companions. The first and third types > 
stars of moderate luminosity and show no pronouno 
galactic concentration, whereas the variables 
Intermediate period, the Cepheids, are strongly co 
centrated to the galactic plane and are among t 
most luminous known stars.. Thus it is clear tb 
very remarkable dynamical properties are intimate 
connected with even the different types of variabilit 
and therefore that purely internal considerations » 
most unlikely to prove capable of elucidating t 
nature of the connexion. 

From these and many other dynamical qualiti 
associated with various types of stars, it appears 
us that Prof. Gamow has over-catimated the impc 
tance of nuolear theory in the problem of stelP 
evolution. Indeed, in our opinion nuclear physik 
has very little to add to the resulta already oo 
jectured by astrophysicists, and can merely serve 
oonfirm these conjectures, a typical instance bei» 
the mase-luminosity relation itself. Finally, we wi 
to point out that although the present article consis 
largely of criticism, we have discussed elsewhere 
number of the questions raised’, and it has be 
found that purely dynamical considerations may 
sufficient to provide a natural explanation of ma» 
of the difficulties mentioned im this artiole. 


1 WaTuRM, 144, 575, 620 (Bopt. #0 and Oct. 7, 1039). 
1 Proo, Camb, PAI, Soo., (4), 35 (1029). 
*Mom. Not. Roy. Asir. Soo., OB, 646 (1988). 


SCIENTIFIC AND INDUSTRIAL RESEARCH IN CANADA 


HE twenty-first annual report of the National 
Research Council of Canada includes the report 
of the president, with reportes of the various divisions 
and of co-operative investigations, together with the 
financial statement and appendixes mage Ry publi- 
cations of the Council and papers lished by 
members of the staff and holders of e grants 
during the year. 

Under the Livision of Biology and Agrioulture 
a good deal of attention has been devoted to plant 
hormones, and & simple method of treating seeds 
with plant hormone chemicals has been developed 
in which a oarriar is utilized, either an inert dust 
such as talo or a seed disinfectant such as an 
organic mercurial or copper carbonate. It has also 
been, found that a very amall amount of hormone 
when added to the treated solution greatly reduces 
or entirely vents the injury of seed in treatment 
with RA for control of smut disease. A 
Taa project with the [ ominion Forest Service and 

Lepartment of Agriculture dealing with forest 
tree breeding is to some extent an outgrowth of 
these plant hormone investigations, since the dis- 
oovery A a a 


more freely has opened up new possibilities in tl 
d'rection, particularly in the propagation of rap» 
growing and disease-resistant trees. Further wo 
on plant hormones has been carried out under + 
associate committee on this subject. and the Divisi 
of Chemistry has given a good deal of attention 

the synthesis of a series of homologues of a-naphthy 
acetic acid, as well as developing an improved meth» 
for the synthesis of a-naphthylacetic acid iteelf. Otb 
work under the Livision of Biology and Agrioultm 
has been concerned with grain research. inoluding t 
standardization of an experimental teat f 
wheat, experimental malting equipment and metho 
for barley, food storage and transport, including t 
effect of freezing treatment and rate of freezing + 

the quality of frozen poultry, beef, pork and mutt 
and a survey of packing planta exporting Wiltsh* 
bacon. The Division has also co-operated with t 
Lominions Cepartment of Agriculture in the develo 


ment of hybrids between wheat and rane oy 
or wheat grasses with the object of ob tars 


seeded drought-resistant grasses for western Canad 
and some work has been carried out on the effect 
phytohormonee on bacteria and yeast. 


No. 3659, Dec. 16, 1939 


The Division of Chemistry has examined the 
«tors involved in the preparation of rennet casein 
itable for the manufacture of plastics, particularly 
attons, and the highly efficient packings for frao- 
Te ee 

the leboratories are now being developed in forms 


cifically suited for larger scale operations. Active 
ntact has been maintained with the laundry and 


1 the efficiency of wetting compounds and mixtures 
t use in the first or ‘break’ tion where 
\orough wetting of the fabrios is of importance. 
bo products laboratory of the Division 
as available to the Canadian metal industry 
ytter refractories and a wider which can be 
tamed from Canadian notably the 
‘oduct of high-grade refractories fram dolomite. 


ubber to leather, particularly the application to 
se manufacture of automobile engine mountings 
'a bonding material previously developed in the 
doratory. Numerous testa have been made of 
„ch materials as paints and textiles on behalf of the 
anadian Government Purchasing Standards Com- 
dittee, while a process for the ion, of organic 
sercury derivatives, parti y alkyl mercuric 
¿lides and other salta used for seed disinfectian, has 
san developed. Use of the disinfectants in the form 
fa dust consisting of an inert carrier adapted to 
ihere to the seed, has also been studied, and Canadian 


antonites or talo satisfactory as carriers, the 
ast being m disinfecting power to the best 
ported ucts. Work on synthetio resins has 


pen. extended to cover the formation of polymers 
‘om chloromethyl campounds. 


R. H. THURSTON: 
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The Division of Chemical Engineering hes a wind 
tunnel for testing aeroplane models and streamlined 
locomotives and other equipment m which air 
resistance is important, and a model-testing basin in 
which similar blems in regard to water can be 
investigated. ety testa are contmually made of 
domestic oil, gas- and gasoline-burning appliances. 
Five ship models were tested during the year in the 
towing basin m connexion with the design of private 
and Government vessels. Numerous aircraft instru- 
ments, gasoline and lubricating oils have been teated 
for various branches of the Government service. 

pha) weet of Physics and Electrical Engmeer- 
ing an increasing amount of standardization and 
tesina work of ali has been carried out. In 
addition to studies of the heat insulation properties 
of building materials, the development of a suitable 
thermostat for j r oars bas received much 
attention. of aircraft castings have been 
examined by X-rey methods; and the cathode ray 
compass and direction finder, detection of fire 
through haze, estimation of forest fire hazards, 
vibration in aircraft and ultrasonic generators for 
depth sounding are other problems under investi- 
gation. 

were taken during the year to reorganize the 
Division of Research Information and establish a 
Section of Research Plans and Publications, one 
function of which is to provide technical secretarial 
services for the præsident and some of the associate 
committees. Stress is laid in the report on the 
organization of an Associate Committee on Medical 
Research. The Associate Committee on Grain 
Research has achievements to ita credit 
in the solution of problems to bread wheat. 
Studies of the drying of tough and damp wheat have 
PEET EE KEE EEEO E caste 
done without i the milling and baking 
of the a investigations dealt wi Ri 
injury by fungicidal treatments, effect of formaldehyde 
treatment on the growth of wheat and prevention of 
heating of damp grain in storage. 


ENGINEER 


CENTENARY CELEBRATIONS 


HE celebration of the centenary of the birth of 
the distinguished American engineer, Robert H. 

‘hurston, held at Cornell University on October 25, 
22 the oocasion for the delivery of several addresses in 
hich tribute was paid to the great influence Thurston 
ed on EE aa and progress, and aiso 
ference was to the part the engineer should 
ike in the solving of social and economic problems. 
‘the addreases were given in the Bailey Hall before 
a audience of more than a thousand persons, which 
cluded many of Thurston’s old studente and 
elegates from no fewer than sixty universities and 
stitutions in the United States, Great Britain, 
anada, France and Germany. 

When inaugurating the proceedings, Dr. E. E. 
tay, president of the University, said that m the 
mse and hurried living of this twentieth century of 
ars, it is diffisult and at times well-nigh impossible 
> keep in clear view the importance of the really 
arable values of life. No corrective for this difficulty 

so sure as the oooasional review of the qualities of 


leadership in great men. War-racked and depression- 
ridden though this world may be, the force of 
individual character remains undiminished. As the 
years of Thurston’s active service recede, his con- 
tributions to the upbuilding of Cornell lose none of 
their impressiveness, while the lives of the men who 
went out from his tutelage continue to attest the 
strength of bis mind and. spirit. 

After speeches in which Thurston’s training at 
Brown University, and his work as a naval engi 
and as an instructor at the United States Naval 
Academy had been recalled, Dr. H. N. Davis, presi- 
dent of the Stevens Institute of Technology, Hokoken, 
dealt with “Pioneering in Engineering Education at 
Stevens”. Thurston had joined President Henry 
Morton at Stevens in 1870, when thirty-one years of 
age, and he brought to bear upon the problem of an 
engineering curriculum an original mind, & wide out- 
look and great force of character. There were two 
aspects of his work at Stevens, said Dr. Davia, that 
semed likely to be permanent parts of the Thurston 
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tradition in engineering education. First he seams to 
have invented the idea that a mechanical laboratory 
ig an appropriate pert of an American 

School. It is, of course, difficult in 1939 to realize 
that in 1870 this idea had to be invented. 

Thurston’s conception of such a laboratory was a 
threefold one; first, it should be a place where a 
student could become practically ted with 
working machmery; secondly, it should be a place 
where staff and students, working together, might 
by research make important contributions to the 
progress of engineering ; and thirdly, it should be a 
place to which industry could bring its problems, 
whether of testing, of design and development, or 
of a still more fundamental nature. 

For his laboratory Thurston invented 
machines, and as a servant of industry the laboratory 
prayed an important part when few, if any, industries 

their own plant for routine testing. From “a 
schedule of charges’? dated 1877, and signed by 
Thurston, it appears that a test on the “autographio 
recording testing machine, of strength, ductility, 
resiliente, and determination of elastic limit, elasticity, 
homogeneousness of structure and amount of internal 
strain, with strain-di and record? could be 
had for three dollars. A trial of a steam engine or 
boiler could be made for twenty-five dollars plus 
mxty cents an hour for field and office labour. 

Thurston also had a conception of the fundamental 
Senge in mechanice! engineering of the two great 

of the study of the propertaes of materials and 
of the problems of power. Further, he foresaw the 
position engineers were likely to occupy as industrial 
executives, and himself set an example to others by 
taking part in lic affairs. He exemplified, con- 
cluded Dr. Davis, “a conception of the scope of the 
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service of the engineer that may well be our inspire 
tion and ideal for many years to come”. 

The fourth addreas was by Dr. W. F. Durand, hb 
biographer, who dealt with Thurston's eighteen yeer: 
1885-1908, at Cornell, and the concluding addres 
was by Prof. S. C. Hollister, dean of the College c 
Engineering, Cornell, and was entitled “Looking t 
the Future’. After referring to the great materis 
developmente since 1868, when waa fire 
taught at Cornell, Prof. Hollister asked, “What he 
all this development done to human livitg ?” Ne 
sada have arisen of vast social import, and t 

hase of the scene, as he saw it, the enginee 
t relation. He must be prepared to oop 
ee with changes wrought by scientific an 
technical advance ; he is concerned with productior 
processes and organizations; he is involved i 
problems of circa rn finance, public relation 
and government. It seems clear that he is bound t 
be involved more and more in the social and economi 
problems that lie ahead. 

There is but one way of preparing young men f 
our expanding technical future, namely, to 
them broadly and deeply in the fundamental science 
Some feel that engineers are not trained in civi 
consciousness and usefulness. Prof. Hollister thinks i 
only fair to say that the whole educational fleld await 
with interest convincing testimony that any give 
curriculum accomplishes this very desirable en 
Civic consciousness is & matter of community attitude 


, rather than the result of studying any system c 


subjecta. The surest way to provide the right com 
munity attitude ig to men and wome 
thoroughly for the tell which they are to play i 
the community. Il for many years has, i 
varying degrees, been functioning in this direction. 


MANUFACTURE OF RADIO SETS FOR EXPORT 


OOORDING to the Hlecirical Times of Novem- 
ber 16, British manufacturers are often 
criticized for not studying the of over- 
soas marketa. The reason for much of this criticism 
is easy to understand, as the conditions m the home 
markets of several of our international competitors 
are very similar to those in overseas countries which 
are large purchasers. To take a case in point, consider 
the export of radio sete. 

It is common kmowledge that, in the early days of 
foreign competition in the radio market, foreign com- 
petitors took the lead. In the United States, for ex- 
ample, where a widespread short-wave broad 
system was employed, manufacturers found that little 
modification to the standard models was required 
to make them suitable for reception to distant parts 
of the world. British manufacturers had no mmilar 
home experience to rely on. Several of the leadmg 
firms in Great Britain have now built up an ex- 
port market for models which have been specially 
ee ee eee 

back lost ground. The General Electric 
Co., Ltd, has an organisation of a world-wide 
network of completely equipped and technically 
staffed branches which offer great facilities for before 
and after sales servios.- Ita experts travel the world 
stuftying reception conditions and problems at first- 
hand. In one tour alone Nigeria and Siam, Canada, 


Indis, New Zealand and Hawaii were visited, tb 
total distance traversed being 50,000 miles. Aga resul 
of the valuable information obtained great improve 
ments in design were facilitated and many speci 
testa, which every G.E.O0. overseas radio receiver no 
undergoes as a matter of routine, were devised. o 

Illustrations are given in the Hlecirical Times 
the apparatus used in the ial laboratory an 
factory teste on the seta in the ‘humidity cabinet’. I 
this oabmet any required tem and relativ 
humidity can be obtained and also the cyolio varis 
tions representative of tropical climates. Syntheti 
resin insulation, used for wave change switches, an 
rubber insulation receive special treatment in respec 
of both electrical and mechanical properties. In th 
artificial ageing test, specimans are subjected to hig 
temperatures in an oxygen atmosphere and must re 
main unim after 200 hours’ treatment. Jne c 
the teste for the mechanism of switches is to perforr 
satiafactorily 650,000 operations. A motor-drive 
reciprocating mechanism operates the switch durm 
the test. An instrument is also used to cheok th 
moisture content of wooden oomponents to ensur 
that seasoning bas been thorough. During tb 
manufacture of mica condensers all the operation 
are carried out in & filtered air-conditioned room an 
glass screens protect the oondensera from th 
operator’s breath. 
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FACTORIES AND 


HE many problems which have been encountered 
by those responsible for blacking-out factories 
n the present emergency were discussed in some 
letail atea meeting of the Ohemical Engineering 
troup of the Society of Chemical Industry which was 
weld in the rooms of the Chemical Society, aio hb 


discussion, 

ras manifi that the actual blacking-out in itself 
lid not produce the only difficulty. It has been found 
hat there are peychological and physio effects 
n the workers, to say nothing of di es which 
aave been introduced in the matter of ventilation. 
As regards the latter, the need for blacking-out 
actories has rather revealed that there is yet a great 
Neal to be learned conosrning the ventilation of 
actoris In normal times, and the suggestion that 
Fin problar ahe did be goas tale tare THO is 
ger a i E N aula 

directed special attention to the 
copie of ventilation and ita effect upon night 
vorkers, plus the effect of reduced lighting, 
het factories should be designed ee 


xtenaive use of paint, which he said can be applied 
apidly, is cheap and permita of uniform ting 
obtamed in the factory by day 


sor ditions 
+y night, 80 the efficiency of workers is not 
affected by in degree of illumination prior 


o and after black-out times. He admitted that the 
ybjection to this is a considerable increase in the 
ighting bill, but claimed that the objection is not so 
«reat as is sometimes made out. For example, in the 
ase of camouflaged with pamt or netting, 
‘he daylight illumination is often reduced to an 


ive of daylight or darkness. 

Remar that oil-bound distem oil paints 
oat ee R for blacking- 
sub purposes, Mr. Robson spoke also of the use of 
duminium paint for vertical windows, which irn- 
roves the brightness of a room by its 
election, but rt must not be used on roof lights, as 
b increases glint. 

An alternative to the complete obliteration of 
windows is the use of complementary li the 
olous chogen being usually orange and blue. This 
ystean is based on well-known optical principles and 
ateils the conversion of the windows to blue filters 
light, and the use of 


ays. ee eee ee 
7a8-filled lampe made of suitably coloured glase, or 
tdinary lampes suitably lacquered. It was empha- 
ized that photographic workers find no diffloulty in 
rorking in red or green light of much lower 

han is afforded by this scheme. (Incidentally, there 
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was some difference of opmion among the 

on this matter, some referring to trouble with their 
workers owing to this form of lighting and others 
saying there had been none, after a short period of 
time.) 

Mention was also made of fluorescent and phog- 
phorescent paints. Fluorescent paints or pigmenta, 
of course, give off visible light when excited by 
invisible ultra-violet but have no after-giow 
when the excitation is removed, whereas phog- 
phorescent paints continue to glow after the exciting 
source is removed. The pigmente used in these painta 
are based on xino and cadmium sulphides. They 
must be imoo in a special medium, and 
the peint, when applied, should be protected with 


pain 
obtainable in a variety of colours and glow brilliantly 
when used with a ‘black’ lamp. 

There are, of course, numerous applications for 
such paints under black-out conditions, and it is 


recommended that where a t is required for 
direction indicators in a which will be 
suddenly blacked out when a warning is received, it 
should be of the zino sulphide type, because of initial 


brightness. On the hand, outalde signs, or 
doorways which must be found after many hours of 
darkness, should be painted with an alkalme earth 
paint. 

Dr. G. E. Foxwell said he had found that verticel 
retort tar, when heated under certain conditions with 
lime, had been found excellent for blacking out roof 
lights and was very resistant to moisture, dns 
no signs of peeling of. Mr. F. A. Greene 
that he had discovered this many years ago, and 
added that with good quality tar there was no need 
for treatment with lime. 

A number of other pointa were raised during the 
course of the discussion, in which some twenty 
x aerate A oak and many of them concerned 

extreme diffculty of complying with the regula- 
tions and maintaining manufacturing efficiency. For 
example, there are the numerous oases of large 
furnaces and the problem of blacking out the glow 
from them. In one case, where a complete black-out 
was effected, the mep could not continue their work 
for more than two hours at a time. Same relief was 
obtained with a system of louvred ventilation oom- 
bined with a degres of light restriction, but it was 


prey ee 
remarked that where a complete 
isi cee hed bea 100 tent cet ees 
practically 100 cent defective as regards the 
workers, who objected to the orange lights and blue 
windows. The lighting of goods sidings at night has 
also entailed much difficulty and restriction of 
operations, but permission has been given by the 
authorities for a modified form of lighting and an 
arrangement of switches by which all lights can be 
instantly extinguished should a be received. 
Another di@iadlty refered cosas thas bf ths inmrcass 
of temperature in buildings under blaok-out oon- 
ditions, due to reduced ventilation in consequengs of 
Sa E 

of hght. 
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SCIENCE NEWS A CENTURY AGO 
The Birmingham Mechanics’ Institution 

Ox December 17, 1839, an exhibition was held at 
the Mechanics’ Institution in Bi and a 
correspondent wrote to the Athenonwn, “It contains 
more than one hundred thousand articles arranged 
very tastefully in the rooms belonging to the Institu- 
tion. Ornithology is the richest t m 
Natural History: there is a very perfect collection 
of British birds belonging to Dr. Lloyd; and a 
beautiful collection of the varieties of humming bird, 
prepared by Mr. Heywood, a meobanic of Coventry, 
who devotes his leisure hours to the oultivation of 
Natural History. . 
Mineralogy, pra tle chr Mage but not 
extensive. . . . The models of engines, machinery, 
eto. , are not so numerous as they were in the Grammar 
School during the visit of the British Association, 
but among them are some articles which were not 
then displayed, especially some lathes of admirable 
construction and great power.”’ 


Fossils from the London Clay 

Ox December 18, 1889, Richard Owen read to the 
Geological Society a pa “On the Fossil Remains 
af a Maia a Bind and a Barpani, ror ihes London 
Olay’. Until a few months previously the highest 
organized animal remains known to exist im the 


London olay were those of and fishes. In 
 gollections at ich and Woodbridge, however, had 
been disco teeth of'a quadrumanous animal, of 


Cheiroptera, plantigrade and digitigrade oarnivora, 
and of a species probably belonging to the 

order. These had been found in the London olay of 
Suffolk. To these Mr. Owen had been enabled to 
add remains of a new and extinct genus of pachy- 
dermatous mammals, of a bird and a serpent. The 
first of these had been discovered in the cliffs of 
Studd Hill, near Herne Bay, by Mr. W. Richardson 
and consisted of a small mutilated cranium, about 
the size of that of a hare, con the molar teeth 
of the upper jaw nearly perfect, and the sockete of 
the canine. The remains of birds consisted of a 
sternum with other bones, and a sacrum, both found 
at Sheppey. The sternum forms part of the collection 
of foasila formed by John Hunter. One of the 
specimens of extinct species of serpent was likewise 
in the Hunterian collection and consisted of about 
thirty vertebrm. This also was found at Sheppey. 


Light from Plants 


At a meeting of the Botanical Society on Decam- 
ber -20, 1839, in the Athenonwn of Decem- 
ber 28, Dr. so saniodtad Ail Ghat wan than 
ee ee 
plante, a subject which had recently attracted 
some attention on the Continent, but which waa 
first observed in Tropaletum majus. The subject 
was divided into two portions, namely, light 
evolved from dead and living vegetable struc- 
tures, and it appeared that wood rotted in the air 
never shines, it being requisite to be buried in the 
earth, when the sap is contained within it. It was 
obeerved that this effect takes place only in the 
months of July and August, m warm dry weather, 
never in damp. Several plants were mentioned as 
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SOCIAL PROBLEMS OF WAR-TIME EVACUATION 


N admirable review of the problems arising 
out of the sudden redistribution of popula- 
n involved in the evacuation of the priority 
asses at the outbreak of war is given in a broad- 
eet on the “Home Front” recently issued by 
„litical and Eoonomic Planning (P E P). So far, 
wever, there has been little evidence of any 
ig-term thinking on these problems. Moreover, 
‘hough a number of individual business firms 
pear to have acted on Mr. Harold Maamillan’s 
> for a considered review of the whole policy 
evacuation, and returned part at least of their 
atral offices from the country into London or 
her larger cities, there are no signs that the 
portunity of revising and improving evacuation 
cangements is being utilized by the Government. 
On the contrary, so far from evidence of fanda- 
atal thinking about the ecesential problems, 
«ich have such a close bearing on the efficiency 
our war effort and morale, everything indicates 
at evacuation questions are being dealt with as 
y-to-day exigencies, with little attempt at the 
ag-range thinking which would avoid many of 
e dilemmas at present involved. Until recently, 
- serious effort has been made to oonsider the 
oblems of visitation between parente and 
ildren, whether of parents to the evacuation 
eas or of children to their homes. 
The acute problems which evacuation has raised 
the sphere of education are indeed realized, and 
belated attempt is being made to deal with the 
ficulties of education of the children remaining 
the evacuated areas—difficulties which a firmer 
ad more definite policy at an earlier date might 
“ve very considerably reduced. Even in the 
ception areas, the essential social welfare work 
«8 been left to voluntary social service organiza- 
yos, and local welfare committees, and no 


organized effort made to meet the needs of the 
children or adolescents out of school hours, away 
from home influence and with the long nighta of 
winter already here. 

The absence of such national direction and oo- 
ordination not only places heavy burdens on 
local authorities, but also is apt to engender a 
feeling of injustice in the reception areas, making 
for further attrition of the whole evacuation 
scheme. Its absence leads to grossly unfair burdens 
falling upon the teachers themselves, who are 
often bearing much heavier financial charges as 4 
result of the disruption of their home life, apart 
altogether from the heavier responsibilities and 
the inroads on their private life. The effect of 
such factors on the efficiency and morale of the 
teaching staff is very far from receiving the atten- 
tion it deserves. 

The basis for any long-range policy which is to 
grapple effectively with the difficulties must be 
an impartial scientific examination of the facta. It 
is acoordingly encouraging to find that an attempt 
at a scientific survey of evacuation problems has 
been made in at least one district. A preliminary 
report on this investigation, which has been made 
possible by a grant from the Liverpool Council of 
Social Service, and carried out by the University 
of Liverpool Department of Social Science in co- 
operation with the Liverpool University Settle- 
ment under the direction of Dr. Gertrnd Wagner, 
has been published by the University Press of 
Liverpool. 

The report is based on 356 interviews in the 
neighbourhood of the settlement, and is pre- 
liminary to a fuller investigation ; but neverthe- 
leas it indicates olearly that the difficulties in 
working the evacuation scheme are due to four 
sociological and peychological facts. The family — 


1026 


the basic unit of society—is broken up in the 
evacuation area or may be gravely disturbed in 
the reception area, with serious economic and 
psychological difficulties. For most working-class 
mothers, the main or even sole purpose in life— 
bringing up and working for their children—dis- 
&ppears when they are evacuated. Each social 
group in society has ita own standards of living 
and behaviour, but under the evacuation scheme 
different groups are forced to live together. 

The main difficulties discovered are listed under 
six heads. There is that of the mother in adapting 
herself to the new environment, and of the host 
in accepting the intrusion of someone with a 
different standard of living. Separation of the 
parents from the children frequently leads to a 
serious emotional problem. The provision of 
additional or better clothing for the children and 
the cost of fares to visit them present urgent 
economio problems, while lack of selection in 
placing the children and sometimes poor organiza- 
tion are a fourth set of difficulties. Removal of 
children from the reception areas by parente with- 
out due consideration or consultation, and the depar- 
ture of the mother from the home leaving behind 
mem bers of the family unused to managing on their 
own, apart from the economic difficulty of keep- 
ing two homes going, are further causes of trouble. 

These difficulties are not to be dismissed lightly, 
and the report makes a number of suggestions for 
meeting them. The appomtment of trained social 
workers in each reception aree to visit the homes 
regularly and give informal advice to the hosta on 
the care of the children and their education, and 
to straighten out difficulties the hosts may have 
had with the children, would solve many problems. 
Propaganda by wireless talks or in the press 
advising mothers against visiting their children 
too soon after their removal from home or against 
being unduly influenced by letters written in «6 
moment of depression would be of service, while 
social workers could also assist in diverting heavy 
demands on the mothers for clothes to organ- 
izations dealing with such matters. 

Acourate knowledge in advance of the available 
accommodation in a reception area is essential, 
and also arrangements for medical examination of 
evacuees to secure diversion to campe or hostels 
of those unsuitable for private houses. Requisi- 
tioning of empty houses in the reception areas to 
deal with emergency cases is also recommended, as 
well as some regulation to prevent the removal 
by parenta of their ohildren without the 
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consent of the appropriate educational author 

It would be unfair to expect of a prelimin 
report more than recommendations to mitig 
the difficulties, and this Investigation, wh 
incidentally, by illustrating the admirable oon 
bution which the universities can make in so 
research, underlines the recent appeal of 
National Union of Studente for liberal support 
the Government even in war-time, only indica 
the wide field open for both private and offi 
investigation if an adequate and resolute pol 
is to be evolved. Urgent as is the need for m 
investigations, there are mattera in which imr 
diate action is called for. The question of holids 
has to be faced boldly and frankly, whether fr 
the point of view of the children, the teachers 
the hosts. The construction of school camps nex 
expediting, and a large expansion of that p 
gramme would alleviate many difficulties. T 
school medical services must be reorganized 
time to cope with any of the usual spring epidemi 
and strenuous efforta made to safeguard, in rec 
tion as well as in evacuation areas, not mer 
teaching and discipline but also the whole syste 
of milk, medical, nuraing and dental servic 
which largely came to an end when the scho 
were closed. 

One recommendation of.the Liverpool rep 
would appear to be fundamental. Unless it 
known what numbers of children are to stay 
the country, reorganization of education in t 
reception areas, the opening of temporary soho» 
and hostels, the building of camps, and the relee 
of the local schools from the shift system canr 
proceed. Parente should at least be requested 
authority to make a definite choice and compel! 
to abide by it. 

Education is, however, only one aspect of ci 
life which has been disturbed by evacuation, a» 
even here the problems are far from being oonfined 
those of school-children. In technical and universi 
education, problems have been raised which » 
equally acute even if leas in magnitude. Profou: 
disruption has been experienced in professional li 
and the recent scoeptance by the Ministry 
Health of the proposals of the special Advise 
Emergency Hospital Medical Service Committ 
for reorganization of the emergency medical x 
vioe covering the hospitals, the medical staffing 
firat-aid posta and the position of specialis 
indicates that in one important sphere at lea 
the opportunity of readjustment and reconsider 
tion has been utilized. 
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Much more, however, might be done to correct 
fects in our emergency plans, given the willing- 
wa of authority to recognize such defects and 
sept constructive criticism. Measures to facilitate 
© resumption by adults of family life might well 
sist in guaranteeing the maintenance of our 
nomic strength and the expansion of industry 
essary both for the output of munitions 
id the buoyancy of the national finances. As 
r. Macmillan suggested, even now large industries 
id Government departments could consider 
return to normal, or at least locate their unite 
. accordance with long-range plans in which all 
ao risks and disturbances are weighed. The 
arrender by Government departmenta of schools 
ad hotels so hastily commandeered should not 
aly diminish some of the evacuation difficulties 
« the educational field but also remove a potent 
vase of publio discontent. 


THE LIFE-WORK OF MY 


[uman Personality and its Survival after 
odily Death 

y Frederico W. H. Myers. Vol. 1. Pp. xlvi+ 
00. Vol. 2. Pp. xx + 660. (London, New York 
od Toronto: Longmans, Green and Co., Ltd., 
B39.) 36s. net. 


{REDERIC W. H. MYERS died in Rome in 

1901, just as this century opened; but he 
ft behind him a mass of writing which was 
fterwards edited and published as two volumes 
Q “Human Personality”, reviewed by me in 
iaTuRH of June 18, 1903 (68, 145). These books 
epresent for all time his real life-work, that for 
rhich he was willing to live laborious days ; they 
epresent what he genuinely conceived to be a 
1essage of moment to humanity; they are his 
gacy to posterity ; and in the light of the facta 
ontained in them he was willing and even eager 
o die. 

Death Myers did not dread. That is true; and 
is alear and happy faith was the outcome entirely 
f his scientific researches. The years of struggle 
nd effort and systematic thought had begotten in 
im a confidence as absolute and supreme as is to 
«o found in the holiest martyr or saint. By this I 
asen that it was not possible for anyone to have 

more abeolute and childlike confidence that 
leath was a mere physical event. To him it was 
n adversity which must happen to the body, but 
t was not one of those evil things which may 
ssault and hurt the soul. 
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The importano of this factor must not be over- 
looked. In the absence of any attempt to redress 
the mistakes made in this matter of commandeer- 
ing—to repair the disturbance of education and 
destruction of equipment which occurred although 
alternative office accommodation was available, or 
to do justice to those who have suffered from the 


oommandeering of hotels and other buildings—a lack 
of confidence is engendered alike in the impartiality 
and the integrity of the central administration. 
There can be no mistake as to the firm determination 
of the nation to see war through to viotory, or as 
to the equally firm determination to have the 
utmost competence in ita conduct. Refusal to 
acknowledge and rectify mistakes, or to socept 
constructive criticiam, only undermines the good 
will and morale upon which the struggle and, above 
all, the unprecedented redistribution of population 
and activity make such tremendous demanda. 


FRIEND F. W. H. MYERS 


Myers would have described himself as one 
who walked by sight and knowledge rather than 
by faith, and his eager life-long struggle for know- 
ledge was in order that he might by no chance be 
mistaken. To some, conviction of this kind would 
be impossible—they are the many who know not 
what science is; to others, conviction of this kind 
seems unnecessary—they are the favoured few 
who feel that they have grasped all needed truth 
by revelation or by intuition. But by a few here 
and there, even now, this avenue of knowledge 
concerning the unseen is felt to be open. Myers 
believed that hereafter it would become open to all. 

The doctrine which Myers arrived at after years 
of study is that each individual as we perceive 
him is but a small fraction of a larger whole, is as 
it were the foliage of a tree which has its main 
trunk in another order of existence. The metaphor 
constantly breaks down, as all metaphors must 
sooner or later; for some purposes it would seam 
better that the tree should be inverted; and the 
adjective “subliminal” contains no reference to 
what is beneath, except in the sense of foundation 
and support ; in every other aspect the subliminal 
is probably the more real and more noble, more 
comprehensive, more intelligent self, of which the 
supraliminal development is but a natura? and 
healthy and partial manifestation. 

The products of the subliminal are to be regarded 
as “higher” in a definite sense than those of the 

imi The supraliminal is that which is 


supraliminal. 
the outcome of terrestrial evolution, and so is able 
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to manifest itself in a planetary manner; the 
subliminal has a coamio existence, which may play 
& part in terrestrial evolution hereafter, but at 
present only shows signs of doing so, as, for 
example, in the supernormal uprushes which are 
known. as the inspirations of genius; signs which 
may be taken as anticipatory of the oourse of 
evolution in the future. 

In this way asleep, death, genius, insanity, 
hysteria, hypnotiam, automatism, clairvoyance, 
and all other disintegrations, abnormalities, and 
supernormalities of personality, fall into a oon- 
sistent comprehensive scheme; and it is the 
object of the work to elaborate this hypothesis 
and to unify all these strange features of human 
personality, features which have so long afforded 
an exercise alternately to resolute credulity and 
to blatant scepticism, and have so perennially 
perplexed mankind. 

The central feature of the book is the ‘Scheme 
of Vital Faculty”, an elaborate and comprehensive 
scheme, which will be found in the second volume 
between pages 505 and 555, a scheme on which Myers 
bestowed a great deal of thought and which I saw 
emerging from his pen at the time he was writing 
it. It constitutes a synthesis or conspectus of the 
whole, wherein each vital faculty is displayed 
under the aspect appropriate to the three heads, 
somatic, psychic, and pneumatic; or, as he 
styled them, supraliminal, subliminal, and 
spiritual. 

How far such a scheme as this soars above the 
range of the orthodox science of to-day is apparent 
from the fact that few of the faculties catalogued 


and classified in it, beyond those in the first- 


category, are as yet generally recognized as 
existing at all. A few from the second or middle 
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category are coming into recognition—such 
suggestion, hyperesthesia, psycho-therapeutic 
and telepathy—but the greater part even of tk 
second list is still only on the outskirts of recogniz+ 
knowledge ; while in Myers’s view it is the thi 
and at present wholly ultra-acientific catego: 
which lies in the path of future knowledge ar 
development, and constitutes the most pregna 
portion of his message to mankind. 

It is not to be olaimed that these vdlumes w 
convince & reader of the survival of personalia 
beyond bodily death if he was previously host» 
to or otherwise fortifled against such an ide 
Perhaps they will convince nobody. The ma 
object of the work is not edification and finalit 
but stimulation to inquiry; and convictions 
any value are seldom attained by mere ‘readin, 
they oan only be formed by soaking one’s mind 
a subject for years, by “continually thinking un 
it”, as Newton said. As the outcome of such 
process, it became Myers’s undoubted belief th. 
intelligence and human personality persist beyo: 
bodily death; and that, between the two stat 
or conditions of being, intercommunication thoug 
difficult was not altogether impossible. But th 
conclusion of his has been popularly seized ans 
over-emphasized until to many of his contem 
poraries it seemed that an easy credulity on th 
point was his characteristic attitude. Nothir 
could be further from the truth. Easy oredulit 
does not lead to a life-long labour and evolution « 
a comprehensive scheme such as this. 

It would have been an appalling blunder + 
have allowed such a book as this to fade out + 
remembrance and become impossible of attainme 
by the younger generation, pine at a tir 
like the present. OLIVER J. LODGE. 


OLD AND NEW ASTRONOMY 


One Day Telleth Another 

By Stephen A. Ionides and Margaret L. Ionides. 
Pp. xii+324+31 plates. (London: Edward 
Arnold and Co., 1939.) 10s. 6d. net. 


NM books have been published on descrip- 

tive astronomy for general readers, ranging 
from simple stories intended to interest children in 
the starry heavens to surveys of celestial fact and 
theory requiring the intelligent attention of mature 
minds to comprehend them. All such works tend 
to remove the heavens farther and farther from 
the earth, though to early peoples these were 
complementary parts of a living universe. The 


quaint figures which, in ancient times, marked tl 
positions and forms of the zodiacal and oth: 
constellations have disappeared from  celesti 
globes and maps, and the goddess Urania has lo 
her place among the other muses. 

Mr. Ionides and his daughter have revived tl 
human spirit in ancient astronomy and have thu 
given new life to ite presiding genius. In sor 
aspects, their book is reminiscent of ‘Astronomia 
Myths”, by J. F. Blake, which was based upo 
Camille Flammarion’s ‘History of the Heavens’ 
and describes early observations and conception 
relating to the earth and the universe associate 
with the affairs of life and with religion. The 
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ork, and R. A. Procter’s “Myths and Marvels of 
stronomy ’, were published more than sixty years 


zo, and are unknown to most of the present- 


meration of observers and readers of astronomy. 
Ihe volume before us, written in the light of 
«ditional archsological knowledge and astron- 
mical discovery, should appeal to a wide circle 
£ readers more interested in humanistic aspects 
f scienca than in simplified accounts of new 
fentific knowledge—factual or speculative. 

The subjecta of the chapters are time, days, 
sons, the sun, the moon, eclipses, planeta, 
mets, calendar, precession, constellations, naviga- 
on, geography, astrology, and cosmology; and 
a each of them old and new ideas are lucidly 
ymbined and interpreted. The field of inquiry 
ad thought is-vastly more extensive now than 
« the times of the astronomers of Babylonia, 
gypt and Greece, but the intelligence of man has 
ot undergone similar expansion ; and if philoso- 
hers of those ancient days could be reincarnated 
ow, they would see alearly, in Mr. and Miss 
amides’ book, how present knowledge has de- 
wloped out of their own contributions in a natural 
„quence. l 

What would be strange to such philosophers is 
ae great extension of the field of observation 
mdered possible by the use of optical and other 
ientific instruments. But though we now measure 
me and angle in seconds, the division of the 
odiac into twelve signa of 30° each was the origin 
£ the division of the circumference of a circle 
ito 860°. As to the use of the number twelve, 
16 late Dr. J. K. Fotheringham, the great authority 
n ancient astronomy and chronology, showed that 
: was used by the Sumerians to divide the day, 
aid that the Babylonians afterwards divided day 
ad night each into twelve hours. It was natural 
x the Chaldeans, with whom sixty was an 
nportant number in their system of numeration, 
> use it in subdividing the hour into sixty minutes, 
nd, later, into sixty seconds. The construction of 
courate instruments to measure seconds of time 
nd angle came long after these units had their 


ign. 

It is of interest to trace in a single chapter of 
bis volume how the old and new astronomy are 
ombined ; and that on the sun may be appro- 
riately used as an example. The sun as the source 
nd benefactor of all life on the earth was the 
esential idea of the religions of many ancient 
eoples, and ita worship was particularly dominant 
1 Egypt. The first truly monotheistic religion was 
bat founded by Ikhnaton, whose followers 
rorshipped the sun as a symbol of the one and 
oly God—“Thou diso of the sun, Thou living 
fod: there is none other beside Thee”. In his 
Moses and Monotheism’’, Freud, shortly before 
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his death, traced the transition of Ikhnaton’s 
teaching from Egypt into Palestine with the 
Exodus of the Hebrews. Long afterwards, Ezekiel 
was lamenting that the women of Israel were weep- 
ing for the departure of Tammuz—the sun-god of 
the Sumerians, Babylonians and Assyrians. Out 
of these ideas oame the Greek gods of the sun— 
Phoebus and others—but these deities then be- 
came objects of inquiry, and Aristarchus used 
geometry to estimate the distance of the sun from 
the earth. About 1000 B.o., Zoroaster identified 
the “God of Light” with goodness, and evil with 
darkness, and oalled his god Mazda, the name given 
to-day to a well-known type of electric lamp. 
Because the study of light belonged to theology, 
it was encouraged when other branches of physical 
science were snares of the devil. So we are led up 
to modern times, with the discovery of helium in 
the sun by Sir Norman Lockyer (whose name, 
however, is not mentioned), and ita isolation 
twenty-six (not twenty as stated) years later by 
Sir William Ramsay from the mineral oleveite. 

Continumg their romantic story, the authors 
proceed to some modern aspects of solar physica. 
Referring to terrestrial influences of sunspot 
activity, they state that wet and dry seasons are 
associated with the sunspot oyole, but this simple 
relationship has never been established. Prof. 
A. E. Douglass’s studies of the rings in sections 
of tree-trunks, though of scientific importance, 
cannot in any way be sacoepted as proof of such 
a connexion ; while the statement that there were 
no spote on the sun during the seventy years from 
1645 to 1715 requires more confirmation than that 
given in “a letter from a London astronomer”. 
From sun-spota the authors pass to the chromo- 
sphere, prominences and the oorona, and they 
point out that the form of the corona at minimum 
epochs of solar activity is roughly represented in 
the “ring with wings” found throughout Babylonia, 
Assyria and Egypt. Many motor-cars to-day carry 
upon their bonnets a form of the Egyptian ring 
with wings. The chapter ends with a reference to 
Dr. B. Lyot’s photographs of the solar corona 
and prominences without an eclipse and to the 
construction and use of Hales spectrohelio-~ 


graph. 

The other fourteen chapters of the book similarly 
combine the archsology of astronomy with modern 
knowledge of the heavens. The pattern presented 
to the human mind to-day is made up of the warp 
and woof of time and thought from many stages 
of civilization ; and, though the ultimate design 
be still unknown, the loom will continue to weave 
the threads of knowledge into a fabric which 
worthily represents man’s endeavours to under- 
stand Nature and his place in it. å 

R. A. GEBGORY., 
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STRATIGRAPHICAL STUDIES OF CALIFORNIA 


Miocene Stratigraphy of California 
By Robert M. Kleinpell. Pp. ix+450+22 plates. 
(Tulsa, Okla.: American Association of Petroleum 
Technologista ; London: Thomas Murby and Co., 
1938). 22s. 6d. 
T= geological pioneer in any newly explored 
area distinguishes oertain broad stratigraphi- 
cal unite, based primarily on lithic characters, and 
secondarily on the contained fossils. He ocorre- 
lates these unite roughly with those on the familiar 
time-scale. As subsequent research, in the course 
of years, is extended in area and intensified in each 
locality, paleontological evidence becomes increas- 
ingly important, and problems of interpretation 
and correlation arise. Does a well-marked lithio 
change, say, from shale to sandstone or limestone, 
correspond to a definite moment of time, or did 
it take place earlier here than there? What 
faunal aggregates may be trusted as exact age- 
indexes (zone-fosails), and which give ecological 
evidence (facies-foasils) + How can time-divisions 
based on Foraminifera be correlated with those 
based on Mollusca, echmoids or vertebrates ? All 
these problems are faced by Mr. Kleinpell in his 
revision of the Miocene of California. 

The Neogene of California is disposed in tectonio 
basins, about a dozen in number, from Humboldt 
in the north to Los Angeles in the south. About 
half-way along is the Paso Robles basin, and in 
this lies the Reliz Canyon, which provides the 
author with his type section. The serial photo- 


IN PRINCIPIO 


An Ecological Glossary 
Compiled by J. Richard Carpenter. Pp. ix+ 318. 
(London: Kegan Paul and Co., Ltd., 1938.) 15s. net. 
A ee ae re way Dt compen ee oy 
the critical and exclusive, and the complete 
and impartial. Dr. Carpenter adopta the second 
method. Ita advantage is that it brings all the 
varying terms and expressions together and 
reveals in a striking way the inconsistencies and 
unresolved conflicts found in a comparatively new 
science such as ecology. Ita disadvantage is that 
it conceals the dead words and meanings among 
the living. A compromise, relegating obsolete 
words and meanings to smaller print or brackets 
sooms desirable and might be suggested for future 
editions. 
Ecology, like genetics and other recent dis- 
ciplmes in biology, applies to both plants and 


graph serving as frontispiece shows the area to 

sufficiently arid to give a practically continuo 
exposure ; but one must admire the painstaki 
determination with which so many sucoessi 
associations of Foraminifera were colleqted, iden 
fied and tabulated. Such labour would scarce 
have been thought of without the stimulus whi 
the search for oil has given to the detailed stu: 

of Foraminifera. 

The first half of the text consists of icai 
on matters of correlation, which are not only 
great importance to all who are concerned w 
the Tertiary geology of the Pacifio slope of Nor 
America, but also to all geologists interested 
the problems outlined in the first paragraph of tim 
notice. The author introduces a new series 
divisions (with new names) which he believes 
have a precise age-value, replacing such we 
known terms as Monterey Shale, which will alwa 
keep their broad stratigraphical and physiograp 
ical usefulness, but are misleading when taken 
corresponding to the same duration of tin 
wherever they occur. This first part is illustrat 
by maps, sections and tables, the largest of whi. 
occupy a pocket in the cover. Bibliographic 
references are very fuil The second half is 
systematic catalogue of Foraminifera, illustrat 
by twenty-two plates. There do not appear 
be any new 168. 

This ahould be the standard work on the Miooa 
of California for years to come. A. M. D. 


ERAT VERBUM 


animals. It is interesting to examine ita termine 
logy from this point of view. Evidently boter 
was the predominant partner at the time th 
special terminology was in process of formatior 
as all the basic terms for associations appear t 
reat on plant criteria. Only in’ such ancillar 
matters as bird-watching do we find an infiltratio 
of terms based on zoology. This may, of cours 
be due in part to the fact that the plant cor 
stituenta of a society are more fixed than tb 
animal ones and less liable to wander out of tb 
picture; but it seems probable that zoologio 
terms will bulk more largely in future edition: 
The glossary shows certain inconsistencies in term 
which ecology shares with genetics, for example 
‘variation’; and Dxierzon’s ‘theory’ or ‘concep? 
is just a fact. 

The sight of more than three thousand technics 
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<preasions brought together moves one to reflect 
1 their quality as language. The great majority 
` ecological terms are from the Greco-Roman, 
) which biology seems undivorceably if unhappily 
edded. They vary in sound from the not un- 
leasing ‘kalloplankton’ and ‘quaquaversal’ to the 
ypellent ‘autephaptomenon’ and ‘necroooleopter- 
philous’. It is at times a shock to meet a native 
ord, like ‘plot’, which appears sandwiched 
etween ‘ploadostadion’ and ‘plotophytes’. Prof. 
laments, the noblest Graco-Roman of them all, 

credited with more than four hundred terms. 
he non-classical words are broadly international ; 
cost abundant are German (translated), Spanish 
ad Portuguese; but Hrench, Italian, Danish, 
Jorwegian, Afrikaans, Serbian, Russian, Magyar, 
rabic and Swahili words ocour, together with 
xme unidentified by the reviewer. One wonders 
` it is wholly wise to use outlandish languages ; 
a a Greek 


examples, they are difficult to check and thus lead to 
confusion ; witness the entries under ‘igapu’, ygapo’ 
(not cross-referenced), ‘igaqu > (p. 228) and ‘caa- 
gapu’, all apparently savelan to the ‘rebalsa’, 
or in plain English, flood-forest, of the Amazon. 
The book, though not free from misprints, is 
well produced. In addition to 287 pages of glossary 
there are a useful introduction and a bibliography, 
while appendixes give tabular comparisons of the 
plant-sociological terms of opposing schools, and 
reprint important plant and animal regional mape 
Dr. Carpenter cites, wherever possible, the author 
from whom he takes his definition, with the date— 
a practice to be commended to all compilers of 
scientific glossaries. He has carried out his task 
in & painstaking and exhaustive way, going so far 
as to define ‘foreshore’, ‘reprint’ and ‘peck-order’. 
The book will be popular in university depart- 
ments and will prove a valuable basis for any later 
critical survey of ecological terms. B. 8. 


THE WORLD AFFAIRS SERIES 


\xford Pamphlets on World Affairs 

fo. 1: The Prospects of Civilization. By Sir 
Jfred Zimmern. Pp. 32. No. 2: The British 
umpire. By H. Y., Hodson. Pp. 82. No.3: Herr 
Gtler’s Self-Disclosure in “Mein Kampf”. By 
£. 0. K. Ensor. Pp. 29. No. 4: Economic Self- 
«ufficiency. By Prof. A. G. B. Fisher. Pp. 32. 
Jo. 5: “Raoe” in Europe. By Prof. Julian 
fuxley. Pp. 82. No. 6: The Fourteen Points 
nd the Treaty of Versailles. By G. M. Gathorne- 
lardy. Pp. 40. No. 7: Colonies and Raw 
faterials. By H. D. Henderson. Pp. 82. No. 8: 
‘Living-Space’” and Population Problems. By 
t. R. Kuorynski. Pp. 32. No. 9: Turkey, 
treece and the Eastern Mediterranean. By G. F. 
{udson. Pp. 32. No. 10: The Danubian Basin. 
3y O. A. Macartney. Pp. 32. No. 11: The Dual 
*olicy. By Sir Arthur Salter. Pp. 32. No. 12: 
«ncirclement. By J. L. Brierly. Pp. 32. No. 18: 
The Refugee Question. By Sir John Hope Simpson. 
*p. 32. (Oxford: Clarendon Press; London: 
)xford University Prees, 1939.) 3d. net each. 


[He admirable series of Oxford Pamphlets on 
World Affairs, of which the first thirteen 
itles given above were published before ‘the 
sutbreak of war, have lost nothing of their 
ralne on that score. The brief accounts they 
sive of current international topica will serve to 
„sæist in the clear understanding of the eventa which 
orced Great Britain into war, and to strengthen 
he determination to bend all our efforta. to 
uOe. 


In the first pamphlet of the series, Sir Alfred 
Zimmern discusses the factors which have de- 
stroyed internationalism in the modern period, the 
necessity for applying moral standards to political 
relations, and the problem of adjusting the social 
and political habits and traditions of mankind to 
the conditions of the modern world. The optimism 
of 1919 failed to recognize the dimensions of the 
problem that lay before the civilized world. Sir 
Alfred insiste that the problem which baffles and 
discourages us in 1939 has political, economic and 
moral elements. The last he considers is the moat 
important ; for, if least urgent, it is a permanent 
problem in all political life. The difficulties which 
have always attended this problem, for example, 
from the fact that politics is concerned with power, 
have been intensified by the enlargement of the 
rule of political life through the multiplication of 
international contacts, and also through the 
weakening of moral standards. While Sir Alfred 
does not believe it is possible to eliminate the 
tension between moral ideals and political realities, 
it is quite poasible to lay down general principles 
of political oonduct which afford sure guidance 
in particular circumstances as they arise. 

In regard to the economic element, which is a 
long-distance problem of adjusting the soci! and 
political habita and traditions of mankind to the 
conditions brought about by the Industrial Revolu- 
tion, Sir Alfred suggests that we should begin by 
finding the smallest change in our established 
social and political habita and arrangements which 
will enable mankind to reap the benefite of the 
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age of power, abundance and interdependence. 
Determination of the least possible change, not 
the greatest possible change, would, by easing the 
strain on the ordinary citizen, make it possible to 
reap the benefite which science has placed within 
our power. In regard to formation of a new habit 
of mind to meet the requirements of our problems, 
it is sufficient that most of the citizens of the fespon- 
sibly governed countries should be world-minded. 

On the political side, Sir Alfred considers the 
political problem of Europe to-day is that of the 
political immaturity of the German people. Until 
.that chronic condition has yielded to treatment, 
Europe will remain a politically backward oon- 
tinent, and the statesmanship of the democracies, 
which otherwise might be fully employed in 
breaking down prejudices surviving from outworn 
conditions and leading the European peoples into 
the larger world opened out to them by science, 
must be expended in counteracting or overthrow- 
ing & senseless militarism. - 

This pamphlet is followed by one on the British 
Empire by H. V. Hodson, in which the status of the 
different members of the British Commonwealth 
of Nations, the position of the Crown in Imperial 
Telations, the question of Dominion neutrality in 
time of war, the co-ordination of defence, trade 
relations within and without the British Common- 
wealth, problems of migration and race are 
concisely and lucidly explained and discussed. 
This is followed by Mr. R. C. K. Ensor’s account 
of Herr Hitler’s disclosures of policy in “Mein 
Kampf” and of the extent to which this policy 
has so far been carried out. In addition to assessing 
future possibilities, Mr. Ensor briefly describes 
Hitler’s theory of ‘race’, the doctrine of Lebensraum 
or ‘habitat’, and the soale of annexation prescribed 
for Greater Germany. In the fourth pamphlet, 
“Eoonomic Self-Sufficiency”’, Prof. A. G. B. Fisher 
discusses the fallacies which underlie the policies 
of ‘autarky’ or economic self-sufficiency, the 
pursuit of which in certain countries has aggravated 
the economic problems of the world in recent 
years. In the fifth pamphlet, based on sections of 
the book “We Europeans”, under the title “ ‘Race’ 
in Europe”, Prof. Julian Huxley demolishes the 
myth of racialism and shows that the theory of 
an ‘Aryan race’ is ẹ myth. The violent racialism 
in Europe to-day is a sympton of Hurope’s exag- 
gerated nationalism; it is an attempt to justify 
nationalism on a non-nationalist basis, and to find 
a basig in science for ideas and policies which are 
generated internally by a particular economic and 
political system, are relevant only to that system, 
and have nothing to do with science. The oure for 
the racial mythology with its accompanying self- 
exaltation and persecution, is a re-orientation of 
the “nationalist ideal and an abandonment of 
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claims by the nations to absolute sovereign right 
Science is bound to point out the biologics 
realities of the ethnic situation and to refuse t 
lend sanction to the racial absurdities and th 
racial horrors perpetrated in the name of acieno 
Prof. Huxley states that all the facts are agains 
the existence in modern Europe of anything i 
the nature of separate human races. He also dea 
with national types, the Jewish question and th 
advantages of race mixture. 

A seventh pamphlet, ‘Colonies and Rai 
Materials”, by H. D. Henderson, discusses the valu 
of colonial possessions to a metropolitan contry 
especially as sources of ‘Yaw materials’. Mx 
Henderson concludes that the industrial people 
of Europe, whether they possess colonies or not 
have no reason to apprehend any difficulty i 
obtaining tropical raw materials, or raw material 
of any kind, in a peaceful world. One of th 
problems of world-eoonomice to-day is the exces 
of supply of primary products over demand. Whil: 
the supply of raw materials of most types i 
tending to increase more rapidly than before, the 
populations of the industrial countries are increas 
ing more slowly and will soon probably decrease 

The next pamphlet in the series (No. 8), by 
R. R. Kuezynski, examines in detail the so-callee 
problem of Lebensrawn or living . Dr 
Kuczynaki’s survey of this problem of population 
leads to the conclusion that from an economi- 
point of view Germany's living-space is mor 
valuable now without colonies than it was befor 
the War of 1914-18 with colonies. She does no 
require colonies to relieve population pressure ii- 
the mother-country. Her former colonies woul 
not be in a position to provide her with foodstuffs 
they could only supply her with a negligibl 
fraction of her requirements of raw materials 
unless forced labour were introduced on a gigantic 
scale. The return of her former protectorater 
overseas is demanded for military reasons and tı 
exploit them at the cost of the ‘natives’. 

Other aspects of this question are discussed by 
Prof. J. L. Brierly in Pamphlet No. 12 (‘‘Encirele 
ment”), in which the political significance of thc 
problem of Lebensraum is indicated. Prof. Brierly. 
pointing out the reality of encirclement, show 
how nearly all European countries are in faot 
encircled, but the enciralement of which Germany 
complains is a defensive measure provoked by 
Germany’s own aggressive measures and broken 
faith. A pamphlet by Sir Arthur Salter (No. 11 
“The Dual Policy’) largely izing his book 
“Security : Can We Retrieve It ?’’, outlines the 
policy pursued by the British Government sinoe 
March 15, 1939, resting on the twin foundations 
resistance to force, and the constructive work of 


building peace. 


«No. 3600, DEC. 23, 1989 


` 


NATURE 


p 
1033 


7 


MAGIC IN MEXICO 


[* has been remarked by more than one observer 

of the population of Mexico that whether 
.coount be taken only of the indigenous inhabitants 
ef purely Indian descent, who subscribe to the 
ebservances of the Catholio Church, or those of 
nixed blood be brought into the picture, it 
noludes a large number who habitually, and as a 
matter of course, take part in ceremonies and 
ites which are either completely pagan or have 
veen adopted into the local ecclesiastical calendar 
with no more than a veneer of Christianity, which 
areoly covers and does not disguise their true 
tharacter. In remarking on such observances, no 
eference is intended to the beliefs and customs of 
hose Indian peoples of Mexico who are as yet 
mt Httle affected by European civilization, and 
f whom there is still a considerable number. 

A record of some remarkable ceremonies of a 
nagico-religious nature has been made recently 
xy Dr. Robert Gesasain in the course of an expedi- 
don to the Hidalgo State or Province of Mexico, 
m behalf of the École française de Mexico, to 
which reference is made in another column of this 
egue (gee p. 10389). Although oompelled by il- 
walth to return to Europe before his work was 
smpleted, Dr. Geasain was able so far to win the 
onfidence of a suspicious people as to be allowed 
o witness the performance of a number of these 
seremonies, and also to secure descriptive accounts 
af others which had not been performed for very 
many years. The observances, it is believed, or 
mown in certain instances, have a wide currency, 
with local variation, among neighbouring Indians 
xelonging to groups other than that with which 
26 was concerned ; but it was impossible, owing 
0 the circumstance mentioned, for him to enter 
1pon the comparative study, which is obviously 
an essential for fuller understanding. 

The -Indians among whom Dr. Gessain’s 
searches: were carried on are the Tepehua, a 
yroup numbering approximately six thousand, 
who live in the village of Huehuetla of approxi- 
nately. a thousand inhabitants, and the sgur- 
‘ounding district, which falls within the respective 
borders of three States, or provinces, Puebla, 
Hidalgo, and Veracruz, and lies on the Atlantio 
lope of the. high central plateau. The Tepehua 
are surrounded by villages of Otomi and Totonac ; 
and although on lingustio grounds they have been 
assigned to the Totonaco group, it is permissible to 
doubt whether their affinities with their neighbours 
1ave been defined with complete certainty. They 
1ave been visited by European observers on two 


previous occasions only——Frederick Starr in 1900, 
and Helga Larsen in 1934. 

While participation in similar ceremonies, or 
rather their local variants, appears to be virtually 
universal among the Otomi, the number of Tepehua 
who take part regularly is about two thirds of the 
total, the strict Roman Catholics standing aloof. 
There is, however, a oonsiderable marginal body 
which is prepared to take part in pagan ceremonial 
or Christian ritual indifferently. The mixed breeds, 
numbering about a hundred, being resident with 
a view to commercial interests only, take no part. 

Owing to a variety of influences, the cult has 
tended to become something in the natare of a 
survival within the last twenty or thirty years. 
The sorceror-priests (brujos) are lessa numerous, and 
the performance of the ceremonies is now of a less 
extended character. Nevertheless, the cult is still 
fall of vitality, as is shown by the amounta the 
votaries are prepared to pay the brujos for the 
performance of a ceramony, such as that of the 
opening of a new house, or in connexion with the 
birth of a child. The oult is sail to flourish with 
most vigour in San Francisco (Veracruz), where 
Tepehua emigrants are numerous. 

The ritual ceremonies are many in number. Of 
these, some, connected with the routine of cultiva- 
tion, or the climatic cyole, are periodic ; others are 
occasional and indeed, it was stated, had not been 
performed for twenty-five or thirty years. Again, 
the ceremonies may either be associated with an 
individual misfortune, such as an illness, or a 
collective disaster, such as a river-flood. 

Dr. Gessain describes in detail a number of 
ceremonies, or magical practices, in which the 
services of the brujos are sought: the opening of 
& new house or sugar cane mill; the ceremony of 
the maize harvest or general harvest festival, in 
which the whole community takes part, and at 
which all brujos are present, but receive no fee; a 
ceremony in the dry season for the protection of 
the maize and the other crope from both drought 
and the depredations of birds and vermin ; for the 
bees, this a fertility ceremony when an insuffi- 
ciency of wax is being produced, wax being of 
more importance than the honey on account of ite 
use for ritual purposes; the installation of & sor- 
oeror-priest ; when the river floods, again a cere- 
mony at which several brujos are present, and most 
or all the members of the community ; for curing 
disease and ill-health ; against epidemics ; for curing 
sterility in women; at and after child-birth » to 
secure the fertility of young girls ; for the dead and 
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after death ; and numerous enchantments to pro- 
cure or retain love ; to ensure fidelity in the married ; 
to avert jealousy, and the like. 

Without entering into an analysis of the details 
of the ceremonies, which Dr. Gessain describes, 
attention may be directed to certain characteristics 
which afford a general idea of the nature of the 
ceremonies. They usually molude offerings and a 
sacrifice, normally a fowl or a turkey, which is 
decapitated by the brujo, either with his machete, 
or with his hands. Sometimes, especially when 
the ceremony is intended to secure a personal 
benefit, such as the cure of sterility in a woman, 
or at the installation of a brujo, the blood of the 
victim is dramed into a vessel, and used to make 
the mark of the crogs on certain parts of the body 
of the individual in question. The head of the 
victim, sometimes also the dismembered body, 
may be buried, but more often among the Tepehua, 
the victim is cooked for the sacrificial feast: or 
with the other offerings it may be thrown away in 
the river or buried. Among the Otami, of the vil- 
lage of San Gregorio, the offerings of food placed 
on the altar raised to the dead are thrown away 
at a customary place at the end of the village, 
instead of being eaten as among the Tepehua. It 
is essential that the meat for the sacrificial meal 
should be cooked and served by women who are 
not members of the household in which the oere- 
monies are being held, and this rule applies also 
to the women who perform the office of laying out 
the dead. The ceremonies are led by the brujo, or 
sorceror-priest, who performs the sacrifice, super- 
vises the laying out of the feast, censing the food 
and table with copal, and leads the dances and 
chants which make up the greater part of each 
ceremony, apart from the offerings, the sacrifice, 
and the sacrificial meal. Should a procession form 
part of the ceremony, as in that for rain, it is 
headed by the brujo. 

The ceremonies take place at night, often 
lasting the whole night through. They usually 
take place in the house of the individual oon- 
cerned, for example, when an illness is being 
treated, or in the death ceremonial; but oere- 
monies in which the whole community takes a 
part may take place in the house of one of the 
brujos, as, for example, happens at the celebration 
of the harvest festival. This is interpreted by Dr. 
Geasain as evidence for the survival of a hierarchy 
among the priests. Among the Tepehua of San 
Pedro a special house is set aside for the celebra- 
tion of ceremonies m which the whole community 
is interested or concerned. 

A fee is paid to the brujo for the performance of 
all ceremonies, except the communal harvest 
feast. The installation of & sorceror-priest coste 
the candidate a fee of several hundred pesos, 
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which is paid to his sponsor, under whose instru: 
tion he has been for the preceding twelve month 
He also provides his sponsor’s clothes, whic 
includes two scarves which have been woven b 
the women, strangers to the household, who a 
responsible for the preparation and serving of th 
sacrificial meat. These scarves must be woven an 
completely finished in the two days Delois th 
ceremony takes place. 

It is interesting to note the saa of thee 
ceremonies to Christian ritual and concepts. Th 
harvest festival, for example, is held on Septambe 
16, which is the feast day of St. Michael, as we 
as the national day of Mexico ; and the ceremon, 
for the protection of vegetation in the dry seaso 
takes place on Palm Sunday. Among the Otor 
of San Gregorio, at the time of the sowing of th 
seed, munecos (paper figures) are cut out in differen 
colours according to the nature of the crops. Thee 
with sacred flowers, a species of Disantho 
which plays a prominent part in all ritual perform 
ances, are placed in the church. There is m 
Catholic priest here. 

It is perhaps worth noting, though Dr. Geasan 
offers no comment, that at the sacrificial meal a 
the installation of a brujo thirteen places are lak 
on the table, of which the thirteenth place i 
smaller than the rest, and receives a half-portio» 
at each servioe, of which there are four. Afte 
each service, the meat is taken from the plate 
and placed in two ollas or jars standing ready fo 
the purpose, prior to ita consumption by th 
company. 

Enough has already bean said to indieate th 
function of the brujo or soroeror-priest. It is 
remunerative office. Should’ such a ceremony at 
for example, the opening of a new house not b 
performed, any serious illness of an inmate whic} 
may follow, or any misfortune, will be attribute. 
to that fact. Such stress, indeed, is laid upon it 
that a brujo will often exhort the owner to borroy 
the money (six pesos) rather than omit it. 

The brujos of Huehuetia are five in number 
The initiate whose installation is described was ı 
man of about fifty years of age. In the ceremon: 
three altars were erected in the house of th 
initiate, in which the ceremony took place. Th 
altars differ in size, and the largest is left standinp 
after the ceremony to be the brujo’s special alta 
for the remainder of his life. The head of th 
turkey which was offered at the ceremony, anc 
with the blood of which he was marked with th» 
cross, was buried in this altar. The altar is dee 
troyed at a ceremony fifteen days after the brujo’. 
death. During his lifetime it is always adorna 
with sacred flowers, paper figures and clay saucers 
Burning tapers appear on the altar only while : 
ceremony is taking place. The crystal which h» 
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<8 for magicœal and divinatory purposes rests 
« it in a clay saucer. This crystal occupied the 
aallest of the altars at his initiation. Another 
operty of the brujo is his idolo. This is an 
«tique statuette or figurine, which has been dug 
v by the brujo, often at a great distance away. 
‘equently it may consist of no more than a head, 
which event it is completed m wood and is 
essed either as man or woman. This also reste 
« the brujo’s altar and is the object of a cult. 
ume brujos may have several of these. 
The brujo enters into relation with the spirit 
rid on several occasions and by various methods. 
, the fertility ceremony of the bees he addresses 
he advocate of the beee”, and at the very close 
the harvest festival on September 16 he sete 
» his idolo and addresses a chant of invocation 
it. In the rain ceremony a procession is made 
a oertain marsh and the brwjo addreases 
the goddess of the marsh (rena della 
yuna) a list of the offerings which are to be 
rown into the water; and she is implored to 
„peal to “the Lord of the See” should she not 
mtrol water enough in the marsh to cause 
dficient rain to fall. Among the munecos, which 
thrown with other offerings into the lake, is 
© in two colours in the form of a young boy 
nich is said to symbolize the brujo himself. One 
the thoet interesting examples of the relation 
the brujo to the spirit world is seen in the open- 
z of the ceremony for the harvest, when the 
oeror-priest retires under the table, which is 
aped with a fibre mat, thus forming a species of 
ige. A cup of chocolate and a cake are handed 
him, and here he remains in communion with 
ə spirite for the space of one hour. At the 
eemony of the installation of a brujo, when offer- 
ze of food are being served, twelve times he fills 
vessel with cane spirit, and tenders it in the 
sture of offering, first above, then below, the 
ble before pouring it away into a bottle. When 
yone who is seriously ill has been cured by the 
nistrations of the brujo, he offers apologies to 
e dead of the family. 
The star cult, which is a prominent feature of 
omi belief, has also influenced the religious ideas 
the Tepehua, while the cult of the moon appears 
the ceremony for curing sterility in women. 
as ceremony is addressed to the moon, as it is 
lieved that sterility is caused by the moon’s anger. 
The remarkable element in all these ceramanics, 
wever, is the liberal use of paper ‘figurines’, the 
4necos, either decorative patterns cut in rect- 
gular sheets of coloured paper, or in silhouette, 
> latter being most frequently employed for the 
man form. The decorative forms are conven- 
nalized, as is the human form; but usually it 
possible to recognize what it is intended to 
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represent, especially in the flower and oorn forms, 
while the symbol for agricultural operations is 
readily to be identified, when it is realized that it 


represents the furrow made by the plough. The 


representation of the stars is more formal, but star- 
light in the sky is clearly intended. The human 
form, both male and female, though conventional 
in attitude and characteristics, which conform to 
certain standardized patterns, is otherwise suffi- 
ciently realistic. Many of the more decorative 
munecos, especially those in which crops and 
flowers are represented, recall the European out- 
paper ornaments of the Victorlan age, which per- 
hapa may have influenced their development. 
European influence, even in the representation of 
the human form, seems to be clearly mdioated. 
This, however, is not a question which has been 
discussed by Dr. Gessain. 

Starr records the use of bark paper, but this 
apparently is now used only by the Otomi. The 
Tepehua always use paper which they purchase 
from the half-breed traders, and use for no other 
purpose. The musnecos are not used singly. Not 
only are several different patterns used in each 
ceremony, each with its special function, but also 
a large number of each are cut out and used in 
Various WSys. 

The magical fanotion of the muneco is varied. 
In certain instances it is little more than an 
amulet with apotropaic power, as for example, 
when it hangs across a road to bar the approach 
of an epidemic to a village. The idea that the 
muneco may act as a detergent agent seems to be 
present in the ceremony of healing the sick, when 
munecos, sacred flowers and a live fowl are rubbed 
over the body of the patient. When the fowl has 
been killed, it is wrapped in the muneco and the 
whole, including the flowers, is thrown in the river. 
That they may symbolize a spirit, human or other, 
is indicated by the muneco used in the ceremony 
for the dead, which takes place on the bank of the 
river a week after death. It representa the brujo 
trampling on the corpse to prevent the spirit of 
the dead man from returning, while in another, 


‘used in the ceremony to ward off epidemics, the 


brujo is represented dancing on a devil, presumably 
the spirit of the disease. In ite magical use the 
employment of a representation of the human 
form recalls the power given the European witch 
and others by the use of a waxen image. When 
a woman seeks the help of the sorceror-priecet to 
gain influence over her husband, or to prevent him 
beating her, in the former instance munecos are 
given her to place secretly in his pillow. These 
represent him at her feet, or in prefiguration 
beneath her feet; and the images are sometimes 
duplicated to enhance the influence she will have 
over him. | 
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_ Farther, spirite which are not human may 
be conceived as actually embodied in the muneco. 
When in the ceremony for rain the participants 
return from invoking the Sirena, two munecos, one 
male and one female, accompany the procession 
and are carried as standards. Before they start, 
water is dipped from the marsh and scattered over 
and around them, and this is kept up at intervals 
as long as is possible along the road. They are 
the helpers,‘ or ministers, of the Sirana, who have 
been charged to carry water for the fields, which 
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will fall as rain. They are left hanging over t 
road at the entrance to the village, while othe 
have been left along the roed.. 

Comparative study of this body of ceremoni> 
which Dr. Geesain was unable to undertal 
but it is to be hoped is only postponed f 
a future occasion, would be of the great 
interest. ‘The magical use of the human figu 
recalls, for example, the appliqué need 
work, showing European influence, of San Bim 
(Panama). 


RECENT WORK ON EXPERIMENTAL PARTHENOGENESIS 
By Pror. A. D. PEACOCK, 


UNIVERSITY COLLEGE, DUNDEE 


Į” is proposed here to outline some recent bio- 

logical and cytological studies in experimental 
parthenogenesis. The rearing of reproductive 
parthenogones and parthenogenetic strains after 
experimental treatment has been achieved only 
once. The Russian worker, Astaurov', after sub- 
jecting unfertilized ovarian or newly laid eggs of 
the silk-moth, Bombyr mon, to increased tem- 
perature, obtained adults from which descended 
three successive parthenogonic generations. Out 
of 25,770 caterpillars only 11 were males. His 
work developed from Sato’s? in Japan, adults of 
both sexes, males predominating, being obtained 
after the use of hydrochloric acid or other chemicals. 
As the female in Lepidoptera is the sex-determining 
sex, these different resulta are possibly due to the 
different agents affecting differently the ser- 
determining mechanism in the eggs, or to physio- 
logical conditions, for example, degree of maturity, 
m the different eggs. 

The next most successful resulte are limited to 
frog parthenogones advanoed enough to be sexed, 
only two cases being known. Twenty years ago 


Jacques Loeb, after needle-pricking of eggs,, 


reared certain specimens which Parmenter’ later 
sexed : 21 metamorphosed tadpoles—18 male and 
8 female; 34 tadpoles—12 male (one metamor- 
phosed), 2 apparently changing into males, 18 
female and 2 of doubtful sex. 

Cases of adult, or of metamorphosed, but un- 
sexed parthenogones are also few. Bo early as 
1807 Delage* reared metamorphosed sea-urchins 
and starfish, while, recently, Parmenter’ obtained 
five metamorphosed tadpoles after needle-pricking, 
and Kasansky* reporte his curious experiment by 


read before Section D (Zoology) of the Both 
on August $1. 


@ From a 
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which healthy adult carp were reared from eg 
stirred in male human saliva. 

_ Artificial parthenogones of worms Mollus 
echinoderms and amphibians attaining stages 
advanced as the larval are more numerous b 
still comparatively few (Delage). Recent adc 
tions oomprise the echiurids Urechis caw 
activated with dilute‘sea-water by Tyler’, æ 
U. unicinctus, for which Hiratwa and Kawamu» 
used ammoniacal sea-water (which gave the be 
resulta), shaking, or warm, hyper- or hypoto> 
sea-water, or sea-water containing potassiu= 
cyanide. The eggs of freshwater fishes æ 
promising material, for those of pope, per 
roach, bream and pike developed when Trifonos 
used water at 28°-30° C., or distilled, while ca: 
embryos of pike developed after Kasansky’s'* u» 
of diphtheritic serum, sugar, salt, warm wat 
onion juice and mustard, eto. 

Recent mammalian work presents remarkal 
features. In 1927 Champy (see Pincus") d 
covered an 8-celled stage in a virgin rabbit’s ova 
cultured in rabbit plasma plus fowl embryor 
extract. In 1930 Pincus achieved astonisht 
success by taking unfertilized rabbit eggs from t 
Fallopian tube and oulturmg them in vitro 
plasma clot, or in serum, plus embryonic extract 
of 213 eggs 63°8 per cent developed, ranging fro 
the 4- to the 40-celled stage and even to t 
morula, the stages to all appearance resembli 
im vivo specimens. Resulta approaching the 
appeared also in Garufi and Oliva’s cultures" 
rabbit eggs from ovarian follicles. Further, Pinoo 
even obtained blastulses by transplanting into t 
Fallopian tubes of pseudo-pregnant rabbits eg 
artificially activated by agents commonly used { 
invertebrate eggs—-hypertonio solutions, heat a: 
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ask acids. Previously, by such agente, Pinous 
ad Enzmann had induced second polar body 
mmation and also that of two polar bodies 
“monus"), 

Also of remarkable interest is Harvey's success 

parthenogenetic merogony. Boa- 

‘chin eggs (Arbacia punctulata) divided into 
sherical halves and quarters, and those without 
idlei, activated with hypertonic sea-water, de- 
iloped into blastuls (one with 500 cells), one 
mbryo without gut, anus or skeleton actually 
xing obtained. Later successes relate to other 
¢@-umchin species and to activation by mono- 
aromatic ultra-violet radiation. 

Traumatic parthenogenesis has been further 
«ploited by Kling“, who has made steel needles 
ith pointa as ftne as l u, the diameter of a sperm 
d, and much finer than those hitherto used. 
“ith these and less fine needles he has activated 
og eggs. But he has also induced activation 
alely by applying preasure with s blunt instru- 
ent, without membrane rupture. The activatory 
motion of the sperm he regards as chemical, a 
crely mechanical function being excluded because 

much weaker developmental effect is produced 
7 a needle point of the same diameter as 4 
serm’s despite the needle wound being of greater 
ze. Further, pressure alone sufficing for activa- 
on, he attributes the initiation of activation to 
rocesses set in action by traumatiszation of the 
tg cortex, membrane rupture being unnecessary. 

Regarding the chromosome constitution of 
«perimental parthenogones, Parmenter’ has disg- 
xvered an interesting range of conditions in 26 
og tadpoles; haploids numbered 10; diploids 

(5 metamorphosed); haploid-diploid forms 4 ; 
iploid-triploid forms 1; diploid-triploid-tetra- 
loid forms 1; and triploids 1. 

Maturation and autoregulation show a diversity 
£ conditions. No aytoregulation can have oocurred 
n Parmenter’s haploid tadpoles and normal 
duction must have occurred ; there is cytological 
videnoce for this in the lamprey’s egg (Montalenti") 
ad in certain eggs of the echiurid Urechis uni- 
meus (Hiraiwa and Kawamura’). These new 
ages oan, therefore, be grouped with the few 
thers known in echinoderms and mollusos, and 
ce comparable to those few cases in Nature 
c<emplifying ‘rudimentary parthenogenesis’. The 
dability, partial at least, of haploid animals is 
iso illustrated by Parmenter’s haploid tadpoles 
md by other previously known parthenogonic 
srv. 

Autoregulation in natural parthenogenesis may 
e designated ‘‘post-maturational”, in which 
«ploidy is regained during ontogeny, and ‘“‘matura- 
onal’, in which diploidy is retained consequent 
pon chromosome behaviour that prevents the 
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egg from becoming haploid. Now in the great 
majority of cases of natural obligatory partheno- 
genesis, diploidy is retained beacause the reduction 
division is suppressed, the single division occurring 
being equational, and it is a curious fact that, as 
yet, no like case is known in experimental par- 
thenogenesis. On the other hand, Parmenter’s 
experimental haploid-diploid tadpoles provide the 
unique example of autoregulation being delayed 
until the larval stage. All the other methods of 
natural autoregulation now find their parallel in 
the oases of experimental parthenogenesis, thanks 
in part to recent research. For example, the silk- 
moth egg in. Russia provides the sole case in 
experimental parthenogenesis in which sutoregula- 
tion occurs late in segmentation—in the blastoderm 
(Frolowa*) ; the silk-moth egg in Japan (Sato’), 
as well as a minority of Russian eggs (Frolowa') 
and some of Parmenter’s frog eggs, provide new 
cases of autoregulation occurring at about the 
time of the first segmentation division ; others of 
Parmenter’s frog eggs probably add another case 
illustrating autoregulation dus to fusion of polar 
body and egg pronucleus; some eggs of Urechis 
unicincius probably illustrate autoregulation by 
non-release of the haploid set of chromosomes 
normally extruded in the second polar body 
(Hiraiwa and Kawamura‘); in U. caupo certain 
eggs possibly omit both maturation divisions 
(Tyler), lending supporting evidence to Don- 
caster’s'’ old interpretation regarding partheno- 
genetic gall-fly eggs. Some of these cases also illus- 
trate the polymorphism of autoregulation in one and 
the same species oven when the same experimental 
procedure is seemingly followed, for example, the 
eggs of frog, silk-moth and Urechis unicinctus, the 
last example manifesting types of autoregulatory 
behaviour additional to those cited above. Such 
polymorphism, however, may be due to undetected 
differences in the eggs. Of autoregulation in rabbit 
eggs cultured tn viro little is known, though 
Pincus" has observed fusion nuclei and indications 
that diploid cleavage nuclei occur. 

The problems of segmentation and cell division 
receive fresh light from Harvey’s parthenogenetio 
merogones of sea-urchin eggs. These develop 
asters and divide in a fairly orderly manner, and 
division is independent of such cell molusions as 
yolk pigment and mitochondria and also of the 
presence of the nucleus—though not necessarily 
of nuclear secretions. cleavage is inde- 
pendent of spindle and asters but dependegt on 
the physical and chemical state of the protoplasm 
and its surface layer. Nor is the orderly succession 
of cleavage essential, for the cytoplasm may break 
up irregularly but still give a blastula. Cleavage, 
budding and fragmentation are therefore different 
expressions of the state of the cytoplasm of of 
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the cell surface or of both. The maternal cytoplasm 
seemingly has potentialities for determining at 
least the early stages of development, a matter 
that lies at the root of the problem of genetical 
inheritance, for it raisea questions regarding the 
functions and relations of cytoplaam and nucleus. 
To what may these potentialities be traced ? 
Normally the oytoplaam receives nuclear material 
when the germinal vesicle breaks down, but the 
role of such material in maturation and segmenta- 
tion is not known ; nor is there certainty that the 
cytoplasm receives secretions from the intact 
germinal vesicle. Nevertheless it would be unwise 


to exclude the latter possibility occurring prior to 
the experimental removal of the vesicle from the 


egg fractions. Another possibility is that the | 


chromatin of the previous generation influences 
the maternal cytoplasm. Of these matters Harvey 
is well aware. 

Regarding experimental activation, the work of 
R. 8. Lillie, Just, Runnstr$m™ and others with 
sea-urchin eggs indicates that its initiation is due 
to the release and interaction of substances 
originally separated in the egg cortex, with the 
consequent formation of an acid which may be a 
fundamental activator. 


The physiological bases of experimental per- . 


thenogenesis have been discussed in masterly 
fashion by Dalcq” and he cites the serious limita- 
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tions in our knowledge. The types studied hav 
been mostly aquatic and the facts gleaned fror 
them are of limited application to the majority c 
parthenogenetic animals, which are terrestria 
Cytological knowledge is really patchy and in 
complete. No common activating principle ha 
been found in the many agents used, nor has th 
nature of experimental activation been elucidated 
How far the mechaniams of experimental and c 
natural parthenogenesis and of fertilization ar 
identical is unknown, while as for the origin(s) o 
natural parthenogenesis, experimental .method 
have not as yet revealed them. © 
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OBITUARIES 


Mr. C. J. Bond, C.M.G. 


Y the death of Mr. ©. J. Bond, Leicester has lost 
one of her most distinguished and also most 
beloved citizens. Few lives can have been more com- 
pletely devoted to the service of mankind, He was 
a ‘philanthropist’ in the literal sense of the word. 
Bond’s skill as an operating surgeon, combined 
with his kmdly and considerate manner towards his 
patienta, had brought him one of the largest surgical 
practices in the Midlands, but he retired from 
private practice at a comparatively early age (in 
1912) m order to have more time for purely scientiflo 
and social work. He was specially’ mterested in 
biology and genetics, and he carried out numerous 
interesting experiments, extending over many years, 
in the breeding of poultry and pigeons. Another 
special interest was eugenics, and he delivered the 
Galton Memorial Lecture, under the auspices of the 
Eugenios Society, in 1928. 

When the War broke out in 1914, Bond offered his 
services to the War Office and became consulting 
surgeon. to the Northern Command with the rank of 
Hon. Colonel, A.M.S. As the representative of the 
Medical Research Council, of which body he was an 
active member for many years, he served on the 


Inter-Allied Commismon on the Treatment of Wa 
Wounds, held in Paris during 1916-18. He wa 
twioe mentioned in dispatches and was awarded th 
C.M.G. in 1017. 

Poæessed of exceptional ability and a seemingl: 
tireleas capacity for work, ©. J. Bond readily gav 
his support to causes and movements which h 
believed would benefit his fellow-men. In this brie 
notice it is quite impossible to enumerate all hi 
many activities and interests, though reference shoul» 
be made to his work for the Leicester Royal Infirmary 
of which he was consulting surgeon, member of th 
Board of Governors and vice-president; also to h» 
work for University Oollege, Leicester, which h 
helped to start and of which he was a member of th 
Board of Governors; and for the Leicester Literar, 
and Philosophical Society, of which he was twic 
president. Nationally, he served on the Depart 
mentel Commission on the Oause and Prevention o 
Blindness; on the Industrial Fatigue Researob 
Board (of which he was deputy chairman); Lon 
Trevethin’s Committee on the Prevention of Venere 
Disease; the Advisory Council of the Nations 
Health Insurance Committee, ete. He waa a lif 
member of the British Association. 
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Bond was a strong advocate of total abstinence and 
a active and generous supporter of the temperance 
«ovement, both locally and nationally. 

He was the author of several books, for example, 
The Leucocyte in Health and Disease’, which 
snbodies the results of much painstaking i 
wearch work ; ‘Essays and Addresses of a Surgean”’, 
«ad Chapter v in ‘Health and Healing in the Great 
tate”, edited by H. G. Wells. He also made numerous 
mtributiens to current medical and acientiflo 
aecrature. 

During the later years of his life, ane of Bond’s chief 
iterests was the movement for voluntary euthanasia, 
Ke Relped to found the Voluntary Euthanasia 
egalisation Society, and he was chairman of the 
xecutive committee for the five years since the 
«cisty was started. Undoubtedly, the great prestige 
«taching to his name has greatly helped the move- 
ient, and he had the satisfaction before he died of 
seeing it steadily growing and apparently firmly 
etablished. 

To those who knew O. J. Bond intimately—as it 
ras my privilege to do for more than thirty years— 
o will be chiefly remembered, not 60 much on account 
f all the good work be accomplished during his long 
snd active life, as on account of what he was. He 
ras a man of absolute integrity, serupulously oon- 
cientious im everything he did or said, and modest 
s character, almost to a fault. It is impossible to 
bink of him as ever being guilty of an unkind, 
alfiah or unworthy action. 

He leaves a widow, a son who is in the medical 
rofeasion, and a married daughter. 

0. Kurro MILLARD. 
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Prof. C. G. Santesson 


Pror. Cart Guatar Sanraason, the eminent 
Swedish pharmacologist who died on July 26, was 
born in Stockholm on July 5, 1862, the son of the 
professor of surgery at the Karolinaka Institutet. He 
received his medical education at Uppsala, Stock- 
holm, and Lund, and qualified at Stockholm in 1890. 
During the next two years he studied pharmacology 
under Schmiedeberg at Strassburg and Boebm at 
Leipzig. On his return to Sweden he became lecturer 
in pharmacology at Uppsala, and m 1895 was 
appointed extraordinary professor in this subject at 
the Karolinska Institutet at Stockholm, becoming 
full professor in 1908. He retired in 1927. 

In addition to numerous contributions to periodical 
literature on pharmacology and toxicology, Santeason 
was the author of a work on general pharmacology 
(1919). From 1901 until 1916 he wes editor 
of the Nordisk Medtonskt Arkw and from 1924 
until his death of the Skandinavisches Archiv für 
Physiologie. The high reputation which he enjoyed at 
home and abroad is shown by his being a member of 
the Academies of Sciences of Uppaala, Stockholm, and 
Halle, the Finnish Medical Society and the German 
Pharmacological Society. An address on his life and 
work was delivered at a meeting of the Swedish 
Medioal Society by Prof. G. Liljenstrand, his successor 
in the chair of pharmacology, and published with his 
portrait in the Nordisk Medicin of October 14, and 
the issue of Aata Medica Scandinavica of October 17 
contained the address delivered by Santesson two 
months before his death an the oocasion of ‘the 
publication of the hundredth volume of the journal. 

J. D. ROLLESTON. 


NEWS AND VIEWS 


anthropological Investigation in Mexico 

Ox p. 1038 of this issue extracts are given from an 
«count of some remarkable magico-religious obser- 
ances recorded by Dr. Robert Geasain in the 
istrict surrounding Huehuetla, a village in the State 
f Hidalgo, Mexico, in which in oertain respects the 
se of paper figurines, or rwenecos, recalls practices 
f Old World witches and the employment of waxen 
nages against their victims. The expedition, of 
fhich Dr. and Mme. Gesgain were the personnel, 
‘as the fifth of a series sent out by an organization 
or which Dr. P. Rivet of Paris is mainly responsible. 
‘his organization, known as the ‘Boole française de 
Texico”’, sends out each year a research worker to 
arry on investigations in that country. In view of 
yr. Geasain’s qualifications as medical man and 
athropologist, in which capacity he had already 
worked in Greenland, the objective of the expedition 
was mainly to record observations in physical anthro- 
ology, including racial pathology, combined with 
nguistic and ethnographic inquiry as a subsidiary 
id in gaining the confi of the people. Equip- 
aent for testing blood groups and making peycho- 


physiological observations was also carried. Unfortu- 
nately much delay in reaching the base of operations 
was caused by diffloulties In getting the scientific 
equipment into the country; and after a few weeks 
work only, both members of the expedition were 
taken seriously ill and had eventually to return to 
France. This happened at a peculiarly inopportune 
moment, as they had just made a beginning in break- 
ing down the hostility and suspicion with which their 
early inquiries had been received. Notwithstanding 
this unfavourable attitude of the mbhabitants, a 
number of interesting anthropographic and demo- 
graphic observations have been made—the con- 
genital or ‘Mongolian’ patch Was found on all infante 
—and, in addition to the cultural evidence noted 
above, songs, technological films and a large number 
of anthropological and ethnographical photographs 
have been secured. 


Oil and its Uses 
THs Petroleum Films Bureau (15, Hay Hill, 


Berkeley Street, London, W.1) now has a lihrary 
of fifteen films about oil which may be borrowed. free 
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of charge by schools, technical colleges, scientific 
societies and other educational organizations. Both 


_85 mm. and 16 mm. sound and silent films are 


available. Synopses of these films giving an indica- 
tion of the main themes dealt with are to be found 
in a catalogue recently issued by the Bureau. The 
films fall into three main sections, dealing with the 
varied aspects of oil production and drilling. some 
of the uses to which oil is put, and ite particular 
adaptation to the requirements of the modern petrol 
engine, respectively. In the production and drilling 
section, there ig one more or leas general film giving 
an mdication of how oilfields are discovered and 
wells drilled, which countries produce oil and how 
it is transported in tankers across the seas. This is 
followed by others having a more local bias. The 
work of James Young on the production of oil from 
shale and the subsequent establishment of the 
Scottish shale industry is only one of several themes 
which lend themselves admirably to pictorial develop- 
ment. Illustrations of the uses of oil are as diversified 
as they are manifold. They embrace fishing for 
swordfish, re-fuelling an Imperial Airways liner at 
Kisumu and spraying trees to destroy insects, 
to cite only a few examples. The films 
depicting first principles of internal combustion 
and oompression ignition engines and the theory 
and practice of their lubrication are of necessity 
leas spectacular in their conception. Nevertheless 
the diagrams and models will prove of great 
assistance to those seeking lucid explanations of 
technical details. 


Antiquity 

In the December issue of Aniiquny, the editor 
discusses in the frankeet terms the future and the 
policy of that publication in relation to present 
conditions in international relations and world affairs. 
After the most careful survey of all possibilities and 
probabilities, it has been decided “to take courage, 
and at any rate plan for the year 1940". In arriving 
at this decision notwithstanding the difficulties which 
arise both from the almost complete cessation of all 
archsological activities on the outbreak of war, and 
from the absence on active service of many of ite 
contributors and subscribers, the editor’s decision has 
been determined largely by the view that the 
periodical for which he has been responsible both in 
and soe its inception represente an essential oon- 
tribution to learning and progreas to which, so far as 
is humanly poasible, there should be no interruption. 
In this opinion he is fortifled by expressions of opinion 
from his supporters, of whom one writes that it is 
“of paramount importance that all foo of Culture 
and Learning should be kept alive” during the present 
troubles. While endorsing in the strongest terms this 
formula of one, at least, of the functions of publica- 
tions of the claæ to which Anitiqgwity belongs, we 
would also second the more readily the editor’s appeal 
for continuance of that support from the publio 
which has helped him to win for this publication 
thee position which it holds in cultural studies 
to-day. 
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An Early Gas Mask 

ATTENTION is directed in the Journal of the Row 
Sootsty of Arts (Nov. 3, p. 1289) to a desoription < 
a mask which appeared in vol. 48 of the Society’ 
Transactions (1825). It was 
Roberts, of 8t. Helens, Lancashire, 
persons to breathe m thick smoke or in air loade 
with suffocating vapours’’, and was effective agains 
smoke and also against a gas such as sulphuroo 
acid. It consisted of a leather hood with two aperture 
filed with glass or mica to see through. The hoo 
descended to the bottom of the neck, was well wadde 
at the bottom, so as to be rendered airtight, or near], 
80, when secured by the straps attached. From tb 
nose a flexible leather pipe is attached, terminativo 
at the bottom in a trumpet-shaped piece of japanne 
tinplate, the open end of which is plugged with 
moist sponge kept in place by a piece of ccarse clot! 
Breathing is carried on through the tube, and an 
particles in the air or vapours or gases in any con 
siderable degree absorbable by water are remove 
by the aloth filter and the moist sponge. An illustre 
tion shows a very workman-like piece of apparatus 
Details are given of various tests that were mad 
with it. 


Alcoholism and Suicide 


Dr. Maram. Moors (New England J. Med., 228 
691; 1939) discusses the relation between alcohc 
and suicide in a paper based on the study of 14 
alcoholic patiente, admitted to the Boston Cit. 
Hospital during the period 1915-38, who ha 
attempted suicide, out of a total of 1,195 admitte 
during the same period after attempting suicide 
98 were men and 45 women. The great majorit 
were between the ages of thirty and forty. Oondition 
of ococupetional, marital or economic maladjustmem 
were present in all. By far the greatest numbe 
were unemployed or of unknown employment, an- 
few skilled workers were inoluded. As regard 
motivation the reasons offered for the attempte 
suicide were occupational maladjustment, domesti 
friction, depresion and anxiety. Poison by moutt 
especially iodine, the ineffectiveness of which wa 
probably not realized, was the most popular metho 
of suicidal attempt. Inhalation of illuminating ga 
came next, while leas frequent methods were slashing 
jumping from high places, banging, immersion an: 
firearms. 186 (95 per cent) were unsuccessful in thei 
attempt and only 7 (5 per oent) died after admissio: 
to hospital, as oompared with 11 per cent of th 
total number of suicidal patients admitted. Dr 
Moore attributes the large number of failures ib 
suicidal attampts among the alooholic patients parti, 
to the mgestion of non-poisonous substances or sub 
lethal doses, and partly to the tendency of tb 
aloohol to render the method of suicidal attempt les 
efficient. 


Social and Technical Aspects of Housing 
THe methods employed in Belgium, the Unite 


Kingdom, Denmark, Finland, France, the Nether 
lands, Norway and Sweden for improving urban an: 
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aural housing conditions, and in the United States of 
«merica and Canada for urban housing, are reviewed 
2 8 study entitled ‘Urban and Rural Housing” oon- 
ucted by M. B. Helger, of the Swedish Social Board, 
Thich has been published by the Economic Intelligence 
‘ervice of the League of Nations (Geneva: League 
ef Nations. London: Geofge Allen and Unwin, 
td. 3e. @d.). The study has special reference to 
ihe cost involved and the results obtained, mainly 
2 the heusing problems raised after the War of 
914-18, and the attempts at solving those problems 
4p to the outbreak of hostilities in 1989. Separate 
hapters are devoted to each country, and fignres are 
iverf showing the need for additional accommodation, 
be lack of modern conveniences in existing dwellings, 
nd the number of existing dwellings which should 
+e repaired, or demolished as unfit for further use. 
leneral aspects of the housing problem are discussed 
a an introductory chapter in which the two aspeota—— 
ocial and technioal—of the problem are distinguished. 


« 


Is regard to the social aspects, the canses of 
Kuotuation in building activity and their bearing on 
he periodic shortage of houses are examined. The 
echnical aspecta are concerned ‘with the quality of 
aousing and are better treated separately because the 
edeas of public authorities as to minimum standards 
appear to make it impoasible to solve the housing 
woblem merely by the operation of supply and de- 
«mand. This is partly because the income of many 
amilies is madequate to enable them to obtain 
ionsing with the minimum conditions of health and 
xmfort, and partly because many families fail to 
sppreciate the importance of these conditions and 
«aske no effort to obtain suitable housing even when 
hey can afford to pay the rent for it. 


Economizing on Hotse Fuel 
According to Sotence Abstracts of November 4, E. 8. 


Hygiene of Housing of the American Public Health 
Association, that by using adequate insulation against 
beat loas when building s small house, the cost of 
the fuel required can be reduced by nearly one half. 
A simple heater suitable for the central heating of 
anall houses was developed after testa at the Gilberts- 
ville Dam construction community and is now being 
placed in the open market. The insulation studies 
were carried out in two identical four-roomed houses 
in the Niwassee Dam construction community. The 
installation of electrical heaters made it poasible to 
record with great accuracy the heat loss in the two 
houses. One of them was insulated throughout by 
wool bats in the walls and over the ceiling and an 
insolation board under the floor joists. Both houses 
obeyed the same schedule of window-opening in bed- 
rooms at night, windows closed by day, and the heaters 
were turned on and off at the same times. The re- 
duction in the total heat loes in the insulated house 
was 44:75 per cent. The oost of the insulation, 
including labour and materials, was about £40. 


NATURE 


1041 


The simple heater described by Mr. Draper was 
designed to effect a reduction in the capital cost of 
central warm air heating over that of installing the 
warm air furnaces available in the market. The 
object was to have a primary heat source (without 
provision for air filtermg or humidification) placed 
in an exceptionally small first floor heating chamber 
centrally located, so that it might give service to all 
rooms of @ small house without the usual extensive 
system and basement. 


Accessibility of University Theses 

“The Accessibility of British University Thems 
Literature”, a pamphlet prepared for the Nottingham 
meeting of librarians last September by Colonel Lux- 
moore Newoombe, principal executive offloer of the 
National Central Library, is a full and careful survey. 
A thesis usually contains original matter which may be 
important for the advancement of the subject, and the 
range of special studies has been enlarged of late. 
It should be easily consulted, if only that the work 
may not be duplicated by some other specialist. This 
accessibility, the writer shows, is far from being 
satisfactorily arranged at present. He gives a list 
of all the theses for degrees at British universities, and 
the conditions under which they oan be consulted. 
He includes also the collections of foreign theses 
available. Oxford received between 1885 and 1938 
about 263,000 of these. Great Britain has no great 
guides to her published and unpublished theses such 
as exist In Germany, France and the United 
States. 


Tre French issue annually a volume containing on 
an average 2,150 entries, well indexed. The American 
catalogue of “Doctoral Dissertations’’ during 1937-88 
includes 2,768 items, but here the degree sought is 
so common among teachers that good subjecta are 
gotting rare, and descriptive rather than origmal staff 
finds a place. The library of the University of 
Aberdeen has no printed list after 1987. Edinburgh 
has published an annual list since 1931, but it cannot 
be purchased. In London an annual list of titles is 
published and a cumulative catalogue is to be made 
out of it every five years. Medieval studies and 
history are fortunate in special catalogues. Only six 
universities have both an author and a subject index. 
A national guide to all British theses should be made, 
and its natural place would be the Oentral Library. 
It should be possible for friends of research such as 
the Carnegie Corporation to back the scheme with 
adequate funds. Colonel Newoombe also suggests that 
the Library might have a oopy of every foreign thesis 
on loan. The photostat seems a suitable means of 
Increasing the supply of duplicates at the various 
universities. . 
Astronomy in Ancient Egypt 

THs traditional view that the knowledge of 
astronomy of the Greece of classical times had been 
derived from Egypt, a view to which the writings of 
the Greeks themselves lent support, has lost favour 
with increaged soquaintance with the achievement 
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of the peoples of Mesopotamia in this branch of 
science, and of the indebtedness of Greek thought 
to Babylonian and Assyrian conceptions of the 
nature and movements of the heavenly bodies. At 
the same time, research on the astronomical know- 
ledge of the ancient Egyptians has shown that ita 
basis of exact and scientific observation has, if any- 
thing, bean overrated. At the recent autumn meet- 
ing of the National Academy of Sciences, held at 
Brown University, Providence, R.I., on October 
23-25, Dr. O. Neugebauer, in a communication on 
“The Egyptian Picture of the Sky” (Science, 90, 
410; Nov. 8, 1989), pointed out that while Egyptian 
and Babylonian astronomy are usually quoted as 
equivalent foundations of Greek, and, therefore, 
medieval and modern astronomy, really very little 
is known about Egyptian astronomy. Investigation 
of Temotic textas, however, has now shown that 
Egyptian methods of treating the movements of the 
moon and planets were only very approximate, sod 
without any consideration of details. This picture, 
Dr. Neugebauer stated, has now been completed by a 
Demotio text recently purchased by the Egyptological 
Institute in Copenhagen, which shows how the aspect 
of the sky and the setting and rising of the stars was 
connected with the religious myths. The olose 
connexion of religion, especially so far as the under- 
world is concerned, with the changing aspect of the 
sky during the year indicates that the main interest 
of Egyptian astronomy was not a mathematically 
detailed description of very complex effecte, but 
merely a rough scheme, just good enough to reflect 
the main traces of the observed facta. 


Submarine Valleys 


Durma the last nine years, the United States 
Coast and Geodetic Survey has made an intensive 
acoustic survey of the Atlantic continental shelf and 
slope of the United States. The surveys are now 
so far advanced that the surface topography can be 
studied in detail, Oharta of most of the slope have 
been published by the Geological Bociety of America 
(Special Paper No. 7; 1989). The Geographical 
Review of October 1939 publishes ‘Atlantic Sub- 
marine Valleys” by Mr. R. A. Smith, with a chart 
on a scale of i : 1,000,000 of the shelf and alope, and 
adjacent land, between New England and Albemarle 
Sound. Even on this reduced scale many striking 
features are shown. The flatness of the shelf is so 
remarkable that only by the use of a five-fathom 
contour interval can any noticeable relief be ahown. 
The slope, on the other hand, shows a topography so 
irregular and broken that a 100-fathom contour 
interval has to be employed for the sake of lucidity. 
While the shelf, for a distance of 60-125 miles sea- 
ward, shows beach forms, the outcome of marine 
eroaiow, or modified river forms, the continental 
slope is deeply dissected and shows forms char- 
acteristic of subesrial erosion. In many places the 
complexity.of relief is much greater than that found 
in the Appalachian Mountains and is more oom- 
parable, according to Mr. Smith, with that of the 
weetern mountains of North Americe. 
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Lancashire and Cheshire Fauna 


Tue twenty-fifth annual report of the Lancashi 
and Cheshire Fauna Committee adds a large numbe 
of insecte to the dual county lista and also to th 
British area and some species new to science 
Among Coleoptera, Philonius jurgans Tott. was di 
covered new to science from a specimen obtamed e 
Ashton-under-Lyme in 1935, since when it has bee 
found widespread throughout the Britdah Isles, als 
-oocurring In Cheshire at Tarporley and Arden. Ap 
davidsomelia Theob., a species that has been separate 
from A. remicis L., has been obtained on dock e 
Preston and Stalybridge. The fly Batramlia nidico™ 
Ferriere is deecribed as new from material obfaine 
from flies breeding in birds’ nesta at Mobberley 
Cheshire. Six new moths are added to the due 
counties’ lista and one new to Lancashire. The bird 
mammal and Lepidoptera notes are largely of loom 
Interest, but some of the more general items inolud 
the breeding of the death's head moth from larve a 
Raby, Cheshire, a 1927 specimen of the rare migran 
Camberwell Beauty at Alderley Edge, Cheshire 
numerous foreign insects collected from importe 
froit and other goods, the beetle Oryptophagu 
aoutangulus Gyll feeding abundantly on the moule 
on damp plaster in almost all the new houses in th 
district, increasing numbers of red squirrels in thr 
Ribble valley and in west Cheshire, detailed report 
of the surveys on reed-warblers, tufted duck anc 
turtle-dove surveyed for the British Trust fo 
Ornithology, Lapland bunting at Ainsdale, where th: 
little tern is nesting again, the spotted crake nestin, 
in Cheshire, the bittern at Rostherne, the quail nee: 
Nantwich and increasing numbers of reports abou: 
many wading birds and duck formerly considered ran 
in the districta but which are obviously much mor 
frequently seen now. The committee, of which Prof 
J. H. Orton is chairman, has a membership of 28/ 
and commences the year with a surplus of £146. 
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Merseyside Naturalists’ President 

THs annual meeting of the Merseyside Naturalists 
Association (the Merseyside Branch of the Britiat 
Empire Naturalists’ Association), held at Liverpool 
Museum on December 3, elected Mr. R. K. Perry 
keeper of vertebrates at the Museum, president for 
1940, Dr. J. O, P. Miller, lecturer in applied mathe- 


r matios in the University of Liverpool, as chairman, 


and Mr. Eric Hardy as honorary secretary. Formed 
last winter, the Society faces the War with a surplus 
in ita ordinary and its sanctuary accounts, and wil 
shortly issue a portfolio of ita faunal and floral work 
during the pest year. 


Horticulture of the Lily 


THs eighth number of the Royal Horticultural 
Society’s Lily Year-book (from the Society's Office, 
Vincent Square, Westminster, 8.W.1, 5s. paper, 
6s. cloth), makes a very effective attempt to keep 
pace with the multitudmous variations of these 
planta. Mr. A. Simmonds liste the names and origins 
of 114 hybrid lilies, and there are papers which 
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arify the taxonomic positiona of [tkum bulbiferum 
1d ite varieties, by Dr. Fred Stoker, L. myriophyllum, 
y Mr. A. D. Cotton, and L. pardalinum and its allies, 
y Dr. Vollmer. A happy personal note is struck by 
r. A. D. Cotton, in a biography of the late Dr. 
. H. Wilson, s vigorous botanical explorer who 
mtmbuted greatly to liliaceous garden beauty. 
apt. EF. Kingdon Ward describes a new lily which 
ə discovered in the Assam Himalayas, and Mr. 
1. Ogilvie Grant has collected several new fritillaries 
« Greece. Other papers deal with the cultivation and 
orticultural grouping of the lilies which are now 
ell-tried favourites of our gardens. Scientiflo work 
pon Jily matters does not appear to have been great 
«amount. Dr. M. A. H. Tincker describes the rates 
€ growth of roots in several species, and there is an 
sount of a discussion on propagation. The net 
walt, however, is to show the need for more accurate 
dentifio knowledge of all phases of lity horticulture— 
ne relation of lilies to soil conditions, to nutrition in 
aneral, to pests and diseases. There are, indeed, 
ifficient unanswered questions in the book to employ 
hly reeearch station for a considerable period. 


fant Growth-Substances 

A R@OENT report in the Kew Bullsiin desaribes ex- 
erimenta conducted in co-operation with the garden 
alf but designed by Dr. C. R. Metoalfe and Dr. W. G. 
‘acopleman to test the influence of synthetic growth- 
ubstances upon the rooting of cuttings of many 
lants ("Experiments with Plant Growth-Substences 
x the Rooting of Cuttings’. By C. R. Metoalfe 
ad W. G. Templeman. Bull, Miso. Information, 
fo. 8; 1989). Their resulta show that some 45 per 
ant of the species they selected have responded 
avourably to one or other of the treatments, which 
asluded the use of solutions of indolylacetio soid, 
idolylbutyrio acid, and a-naphthylacetic acid, at 
wfferent concentrations. The list of planta is a 
horoughly. representative one including many well 
nown to practical propagators to be exceedingly 
Liffioult to root from outtings. Their successes include 
ome seventeen plants already listed by the Plant 
Jormone Committee as difficult to propagate in this 
vay, but their results also show that other difficult 
ante have failed to respond to the treatmenta. The 
abular presentation of the data affords ready refer- 
moe, and many nurserymen and gardeners generally 
vill consult their list, which, however, contains records 
f failures with a few species which have been sucocess- 
uly propagated elsewhere at perbape other seasons 
f the year. It is hoped that this work will be ex- 
ended to include tests of these substances applied 


a powder form. 


Alant Disease Nomenclature 

Toa “List of Common Names of British Plant 
iseages’’ compiled by a sub-committee of the British 
Mycological Society’s plant pathology committee 
18 been accepted by the principal societies and 
netitutes in Great Britain which need to use such 
ames. A certain number of emendations to the 
second edition are published in the Society’s Trans- 
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actions (23, Pt. 3; October 1939). No major correction 
appears to be necessary; the changes are such as 
give increased exactitude about the authorities for 
the names adopted, or which remove doubts pre- 
viously felt about the nature of some diseases. 
Reasons and references are given for the more sig- 
nifloeant changes, and any mycologist interested 
further in this standard nomenclature may obtain 
additional information from Dr. G. O. Ainsworth, 
secretary of the Plant Pathology Committee, Imperial 
Mycological Institute, Kew, Surrey. 


Demography of Dublin 


Iy the recently published report on the State of 
Public Health of Dublm for the year 1938 the Medical 
Officer of Health, Dr. Matthew Russell, states that 
the estimated population of the city was 477,000, 
the density of the population being 25-4 per sore, 
compared with 40-4 in 1929. The birth-rate, which 
was 24-4 per 1000 of the population, has shown a 
continuous decline since the beginning of the century, 
when the rate was 38 per 1000. The death-rate 
has shown & continuous but greater decline. In 1000 
it was 30:5, whereas in 1988 it was 13-31, a drop of 
approximately 57 per cent. The infant mortality. 
while showing a considerable deoline from that in 
the previous two years, was 98 per 1000 births, as 
compered with 106 in 1937 and 116 in 1986, is 
higher than the average—07—for the previous ten 
years. In 1934 the figure was as low as.74. The 
maternal mortality in childbirth showed a rate of 
2-5 per 1000 births ; the average rate for the previous 
ten years had been 3-07. 


Earthquakes Registered at Kew 

Dunove November 1989 eleven earthquakes were 
registered on the seismograms at Kew Observatory, 
this number being probably fewer than the average. 
Nine of theese are reported to have been small or 
confused by microseisms, and the other two both 
oocurred on November 21. The first was received at 
8h. 55m. 86. G.M.T. with the P and S waves of small 
amplitude followed by large amplitude surface waves, 
and is stated to have been destructive in north-east 
Anatolia. The second was registered at 11h. 10m. 30s. 
G.M.T. and has been estimated to have occurred 
about 85 degrees distant in a direction north-east of 
Kew, with a deep focus, approximately 175-200 km. 
below the earth’s surface. 


Earthquake in New England 

On November 15 at about’ 3h. G.M.T. an earth- 
quake was registered on the seismograms at the 
observatories of Weston, Georgetown, Ottawa, Pitts- 
burgh, Fordham, Williamstown and Philadelphia. 
The United States Coast and Geodetio Survey, in 
oo-operation with Science Service and the Vesuit 
Seismological Association, has determined the prob- 
able epicentre of this shock to have bean near latitude 
39° 45’ N., longitude 75° 18’ W., and that it had an 
origin time 2h. 58m. 488. G.M.T. with a depth of 
focus near 25 km. below the earth's surface. 
Large earthquakes are very rare in these regions, 
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though small shocks and tremors have occurred very 
occasionally in the pest. That the present shock 
released only a very amall amount of energy, thus 
being no exception, is shown by the facte that no 
damage has been reported in this well-populated 
region, and that the earthquake was not registered 
on the selamograms obtained at Kew. 


American Association: Columbus Meeting 

THs one hundred and fifth meeting of the American 
Association for the Advancement of Science is being 
held during December 27—January 2 at Columbus, 
Ohio. General sessions will be held on December 27, 
when Dr. Wesley O. Mitchell, of Columbia University, 
will deliver an address as retiring president of the 
Association on “The Public Relations of Science” ; 
on December 28, when Dr. Kirtley F. Mather, of 
Harvard University, will deliver the annual address 
arranged jomtly by the Association and the Society 
of Sigma Xi, taking as his subject ‘The Future of 
Man as an Inhabitant of the Earth” ; on December 29, 
when Dr. Julian 8. Huxley will deliver the first 
addreas in the United States under the arrangement 
between the American and British Associations to 
provide lecturers in alternate years, speaking on 
“Science, War and Reconstruction’; and on Decem- 
ber 29, when Dean Marjorie Nicolson of Smith 
College, will deliver the annual address under the 
auspices of the United Chapters of Phi Beta Kappa, 
and will speak on ‘Science and Literature’. Sym- 
posia have been arranged on ‘“Tsotopes’’, ‘“Photo- 
synthesis’, “Speciation”, “The Relation of Ecology 
to Human Welfare”, ‘Defence Mechanisms in Planta 
and Animals”, “The Internal Environment and Beha- 
viour”’, “Effects of Science upon Human Beings” and 
“Blood, Heart and Circulation”, among other topics. 


Awards of the Geological Society 

Tas following awards of the Geological Soaety of 
London have recently been announced : the Wollaston 
Medal to Mr. Henry Woods, formerly University 
lecturer In paleontology in the University of Cam- 
bridge, in recognition of the value of hia researches 
into the mineral structure of the earth, especially 
bis studies of fossil Mollusca and Crustacea from the 
Cretaceous formations of Great Britain, Africa and 
New Zeeland ; the Murchison Medal to Prof. Arthur 
Holmes, professor of geology in the University of 
Durham, in recognition of the value of his petrological 
researches and of his stimulating studies concerning 
the composition and physical state of the earth's 
interior ; the Lyell Medal to Prof. H. L. Hawkins, 
profesor of geology in the University of Reading, 
for his eminence in palsontology, particularly in his 
studies of the Echinoidea, and for hia researches in 
Eooeng TEn the Wollaston Fund to Miss 
Dorothea M. Bate for her mvestigations of 
Pleistocene cae faunas in Palestine and the 
Mediterranean ; the Murchison Fund to Archibald 
Gordon Macgregor, for his petrologioal researahes into 
Soottish rocks and his work on the geology of Mon- 
serret ; a moiety of the Lyell Fund to Mies Dorothy 
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Hill, for her researches on Palmoxzoio corals ; anothe 
moiety of the Lyell Fund to Mr. L. H. Tonks, fo 
his work on the Carboniferous rocks of Lancaghir 
and Northumberland. 


Announcements 


Psor. F. G. Doswan, emeritus profeasor c 
chemistry in the University of London, has ha 
conferred an him the honorary degree of D.8o. o 
the National University of Ireland. á 

Dr. Masy EvæLyN Lama MoBarm, formerly o 
the University of Bristol and now of Stanfor 
University, Californie, has been elected naiona 
president of the American Women’s Chemical Hono 
Society, Iota Sigma Pi, for the new triennium. Th 
Society comprises 2,500 women chemists. The nev 
secretary is Dr. I. Macy Hoobler, director of th 
Research Laboratory for the Children’s Fund o 
Michigan. 


A Univunstrry or POLAND ABROAD was institute 
at a meeting held in the Polish Library, Paris, o» 
December 1. 


It is reported in The Times that many of the staf 
and studenta of the University of Poznan are bein 
held under arrest as hostages. It is believed tha 
the intention is to repreas Polish culture and scienco» 
in this overwhelmingly Polish province. 


Tus University of Bern has awarded the firm 
international prize for researches on encephalitis t 
the Italian neurologist, Dr. Beppino Disertori. 


THs January meeting of the Pathological Society; 
of Great Britam and Ireland will be held on January 
12 in the Department of Pathology at RER 
and not at Guy’s Hospital. 


Tus London Scientific Film Society preposes tx 
open its 1989-40 season early in the New Year. The 
Society would be glad to hear from readers of NATURE 
of films on scientific subjecta, either completed or ir 
the process of production, which could be considered for 
inclusion in the Society’s programmes. Applications fo» 
membership should be sent to the Secretary, L.S.F.8. 
80 Bedford Row, London, W.C.1. The subscription 
for the season is 10s. or lös., the higher rate entitling 
the subscriber to the better seata at the shows of 
the Society. 


HuRATUM.——Referring to his communication en 
titled “A Peculiar Phenomenon Observed in Larva! 
Populations of the Flour Beetle Tribolium confusun. 
Duv.”, Prof. John Stanley writes that the appear 
ances of the various larval instars as indicated in 
Fig. 1 were given incorrectly in his original communi 
cation. They should read as follows: first instar 
6-04 days, second instar 8:47, third instar 12-10, 
fourth instar 15-18, fifth instar 18-40, sixth instar 
21-74. 
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LETTERS TO THE EDITORS 


- The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
correspond with 


They cannot undertake to return, or to 


the writers of, rejected manuscripts 


iniended for this or any other part of Natuns. No notice is taken of anonymous comemmoaizons. 


In THR PRESENT OIROUMBTANCHS, 


PROOFS oF ‘“Lerrass’’ WILL NWOT BH SUBMITTED TO 


OORE.ESPONDENTS OUTSIDE GRAAT BRIrarn. 


Nqres ON POINTS IN SOMH OF THIS WHAK'S LETTERS APPHAR ON P. 1051. CoRRRSPONDENTS 
ARB INVITHD TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Radioactive Gases Evolved in Uranium Fission 
Iœ» this letter, a brief acoount is given of the 
oreliminary results of an investigation of the radio- 
xotive gases evolved in the fission of uranium nuolei. 
Chis investigation was commenced this summer but 
was by the outbreak of the War. Even 
f the resulta so far obtained are not more complete 
than those obtained in the meantime by other 
unvestigaiors!, it may still be of interest to desaribe 
the method employed, which follows somewhat 
different limes. 





fimp./mm.—+ 


2? 10 — mm. 18 


x, Increase; e, decay 

' The radioactive gases evolved in the fission process 
were carried by a circulating stream of an inactive 
gas through two Geiger-M counters placed in 
succession. The time lag of the arrival of the gas 
in the two counters could be varied within wide 
limits by means of a system of capillary glass tubes 
of various bores placed m el and fitted with 
stopcocks. The magnitude of the lag was ascertained 
by separate experiments in which actinon or thoron 
was circulated. As a oarrier gas, acetone vapour 
at a pressure of 10 mm. mercury was used because 
of its favourable properties for the working of the 


amid: 

The uranium , containing about 30 gm. of 
uranium oxide (U,0,), was surrounded by paraffin 
and provided with a well to allow introduction or 
removal of the neutron source, which consisted of 
about 30 mgm. of radon + beryllium. In the experi- 
menta, the counting rate of both counters was re- 
corded for a period of time immediately following the 


extent. 


commencement or cessation of irradiation. Typical 
results, using a time lag between the counters of 
15 gec., are shown in the accompanying figure, from 
which it may be seen that the curves obtained for 
increase and for decay are almost complementary, 
and indicate several periods, of which some are of 
the order of a minute, while others are evidently 
much longer, giving rise to a residual activity almost 
constant within the time of the experiment. 
The shorter periods were estimated from a decay 
curve obtained in a separate experiment, in whioh 
the flow of gas was stopped at the same time that 
the source was removed, and the records of the two 
counters at any subsequent time simply added. This 
gave two periods of about 30 seo. and 4 min, the 
ratio between the rates of production of the corre- 
sponding gases being estimated as 1:82. (Glasoe 
and Steigman (loc. ott.) find two gaseous products of 
uranium flasion of perfods 30 sec. and 5 min., of which 
the first transforms into a product of 3 min. period. 
It is possible that the period of 4 min. found in our 
results from a combination of the periods 
3 mm. and 5 min.) 
A test of these estimates was further obtained by 
ing from them the values of the ratio between. 
the counting ratea of the two counters for steady 
flow with the various circulating periods obtamed by 
inserting different capillary tubes in the circuit, and 
compermg the calculated values with the values 
measured 12 min. after the inning of the irradia- 
tion. This interval of time is not quite sufflcient for 
complete equilibrium to be established, but, on the 
other hand, it is sufficiently short compared to the 
periods of the long-lived transformation products to 
ensure that the values obtained do not depend on 
the formation of these producta to any appreciable 


ing that the radioactive gas consists only 
of the two short-period componente of decay constants 
Ay à Produced at the rate of m, m, atoms per sec., 
the counting rate in any of the counters can readily 
be shown to be given by 

1—e—48 ] —6 -49 
l—e- 4T l-e- 


where t is the time taken by the circulating gas to 
travel from the uranium container to the counter 
in question, 9 the time taken by the gas to flow 
through the counter, and T the period of the whole 
circulation . 

In the table are recorded the counting rated, Gi, G,, 


G = m oTt + nmo 
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for the two counters measured 12 min. after the 
beginning of the irradiation for four oapillary 
tubes corresponding to values of the time lag t,—7, 
between the counters stated in the first column. 

The agreement between the experimental and 
calculated values for the ratio G,:G, is seen to be 
very good except for the fastest circulation, for which 
the calculated value mostly on the shorter 
period and on the short time-lag, the determinations 
of which ere the least precise. 

L. WHaTenstem, 
Miroslaw Kernbaum Radiological Laboratory, 
Warsaw Society of Sciences, 


At Turexynok, near Warsaw. Sept. 24. 
1 Hanni and Strasumaon, F., Yeterncse., 168 (1039). 
ae Y and Bakker O., N 
F., Aten, , An TO. Has Ta, sie 516 and 670 (1980). 


Baade and Zwicky’s Theory of Cosmic Rays, and the 
Helium Content of Beryls 


Panera and co-workers? have discussed the 
possibility that cosmic radiation may have produced 
the helium found in beryls by disintegration of 
beryllium nuclei, and they give experimental evidence 
that to do this the intensity would need to be at 
least sixty times greater. However, to reject cosmic 
radiation a8 & possible cause, on the e J tal 
evidence, requires the assumption that, durmg the 
life-time of the beryls, the cosmic radiation has had 
its present intensity, whereas if the theory of Baade 
and Zwicky is trus this is not so. These authors? 
have suggested that coamic rays are produced at the 
flare-up of super-nove. These, of which ten or so 
have observed during recent years, rapidly 
reach & peak of brightness some 20,000 times that 
of the sun, lasting two or three days. ing twenty- 
five days of maximum brightnees they each emit, on 
the average, as much visible radiation as the sun 
does in 10’ years, and after a life of a year or so 
they become faint stars‘. They suggest that Tycho 
Brahe’s nova of 1572 waa a super-nova occurring in 
our Milky Way system. Zwicky estimates their 
frequency of occurrence as one per stellar system 

600 years!. They estimate that during its brief 
life a typical super-nova emite from 10” to 10* args, 
almost all in cosmic rays, and by averaging through- 
out the heavens they calculate a coamic ray flux at 
the earth’s surface of the same order of magnitude as 
the observed, namely, 3 x 10° ergs/am.* asec. How- 
ever, they point out* that a super-nova occurring in 
the Milky Way 80,000 light years away would, for a 
short time, produce a cosmic ray flux at the earth 
some 10,000 times greater. 

Evidently, if this theory is true, when considering 
the production of helium in beryla by cosmic rays, 
we must take not only the present coamic ray flux 
into account, but also the average value due to one 
super-nova in the galaxy each 600 years. Let us 
assume that, in the past, super-nove have occurred 
throughout the galaxy in proportion to the present 
density of visible stars. Then from Kapteyn’s star 
distribytion, as given by Jeans*, I calculate the 
mean value of 1/D*, D being the distance from the 
earth to each super-nova, to be 4 x 10> (light 
years)-*, An emission of 10* ergs at the corresponding 
distance gives an energy at the earth's surface of 
2 x 10° ergs/om.*, account being taken of the fact 
that a point on the earth can see only half the 
heavéns. This equals the energy received in about 
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2 x 104 years at the present rate, so that, average 
over 600 years, the average rate of cosmic ray recep 
tion is about 35 times the present rate. 

In view of the uncertainties of this typeof calcula 
tion, it seems possible that the theory of Baade an 
Zwicky and the date regardmg th 
helium content of beryls are compatible. 
there is a theoretical diffoulty which is pointed ou 
by Fay, Glückauf, and Paneth*. The cross-section 
of the beryllium nuoleus for disintegration by coamis 
ray particles and quanta would need to be far greate 
ee ee ene S 

otons or fast electrons, but as the quantum 
ne peter is inadequate to describe other itie 
of cosmio radiatian, perhape this theoretical diffloulty 
is not conclusive. 

The suggestion that cosmic radiation has playec 
any appreciable part in the production of biolo 
effects, such as mutations, has also been discardec 
because of the small intensity. If Baade and Zwicky’: 
theory is true, this conclusion also will need recon 
sideration. Jons Reap. 

Mount Vernon Hospital, 

Northwood, Middlesex. 

' Gifokauf and Paneth, Proc. Roy. Soo., A, 188, 220 (1038), 

* Fay, Gluokauf, and Pansth, Pree, Rey. Soc., A, 108, 238 (1088). 
* Baade and Zwieky, Proo, Wat. Acad, Soi., 90, 250 (1084). 

i Beads and Zwicky, Astrophys. J., 88, 411 (1038). 


! ¥wloky, Astrophys. J., 88, 520 (1988). 
Joans, “Astronomy and Coamogony’’, 15 (10828 edition). 


“The Relativity of Time” 

Pror. H. Divers has put forward! the view that, 
while it is correct to deduce the “Fitzgerald con- 
traction” of mo bodies from the Restricted 
Principle of Relativity, it is incorrect to deduce the 
slowing down of moving clocks. His main ground is 
that the second statement is meaningless, because a 
clock is not a well-defined Instrument. If, 
for example, it takes the form of a stream of 
grains of sand fallmg regularly in an hour-glass. the 
time elapsed may be measured equally well by the 
number of fallen grains, N, or by their total mass, 
N, or by their total volume, N, Since mass and 
volume have different transformation laws for moving 
axes, Prof. Dingle infers that N, Ny, and N, also 
have different transformation laws, some showing 
the retardation and others not. 

Li this argument is intended to show a real difference 
between kinds of clocks, it must mean that if two 
hour-glasa clocks are synchronised and moving 
together, and if one contains a counting apparatus 
and the other an apparatus for finding the mass of 
the fallen sand, then although at any instant they 


between the clocks is negligible: if the two dials 
look the same, at any given instant, to one observer, 
they look the same to all, no matter what mechanism 
is behind them.. What appears to have been over- 
looked-is that the sand and the measuring apparatus 
both form part of the clock, and therefore move 
together: the mass involved is the resb mass, and 
ita effect on the transformation law is nd. To obtain 
Prof. Dingle’s transformation law the mass of the 
moving sand would oe to be measured by the 
stationary observer, ent which can 
soarcely be called a “glock”. 


Wo. 3660, DEC. 23, 1939 


In any event, if it is equally legitimate to read a 


and-clook by counting grains and by weighing them, 
must also be legitimate to read a measuring 
xd by counting ita divisions or a piece of it, 
> that any difficulties on this score about cloaks will 
a paralleled by difficulties about rods. The problems 
F a logical theory of measurement a to be 
7mmetrical with respect to space and time. 
M. H. A. Nawra. 
St. John’s College, 


Cambridge. Nov. 27. 


VartRe, 144, 888 (1089). 


I cannot agree with Mr. Newman that an instru- 
aent’ which measures time in terme of the mass of 
ellen sand is not æ clock. If such an instrument is 
«assed by a recognized observatory, I ahould be glad 
T EnO on woes authority Mr. Newman would reject 

If it is accepted, then the mass must be measured, 
sircotiy or indirectly, whenever it is used, whether 
oving or at rest. A consideration of what an 
Bbeerver would see on a dial is not sufficient to 
«termine such & measurement, as perhaps the 
lowing example will show most convincingly. 

we wish to find how mass varies with 

odlty. Insert a body in an a tus which 
«adicates its massa by a pointer reading on a dial. 
wow recede from the spperatus with velocity, v. 

o long as the dial can be seen its reading will, 
mearly, appear the same. Hence if Mr. Newman is 
ught, mass is invariant. It is not “equally legitimate 
o read a measuring rod by counting its divisions or 
reighing & piece of it”, because the standard of 
space measurement in physios is defined as the 

, and not the weight, between two fired marks. 

T should add that I did not say that “it is correct to 
teduce the ‘Fitzgerald contraction’ of moving bodies 
om the Restricted Principle of Relativity”. The 
testricted Principle of TRER is an expresion 
f the Fitzgerald contraction. 

HARBERT DINGLE. 
mperial College of Science and Technology, 
London, 8.W.7. 


Flame Method of Spectrochemical Analysis 
UNDEB the present troubled conditions there is no 
wrospect of Dr. F. Majewaky’s publishing in the near 
‘ature his six months’ work here ending August 1988. 
K therefore wish to place his main results on record. 
His main work consisted in i 


n filter paper in an oxy-coal-gas flame in front of a 
spectrograph. Reproducibility of results depended 
an the unifi of feeding the roll into the flame. 
This was made difficult by the roll bursting into 
Mame just outside the oxy-coal-gas flame. 

ply fh ere ag hacia p= ha 
a sufficiently high temperature to drive off inflam- 
TADI kasse and cerbonia ih before burniog in the 
ees flame. This improvement alone resulted 

ucibility of results and mereased 
pean prsrreagi e method. 

We affected a farther improvement by combining 
with the heat treatment immersion in ammonium 
chloride vapour to convert the minerals into their 
chlorides. This resulted in an increased sensitivity 
which varied from thirty-fold for calcium, the 
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chloride of which is much more volatile than the 
carbonate, to nil for potassium, the chloride and 
carbonate of which are about y volatile. 

Dr. Majewaky was able to burn a roll treated in 
this way always in 75 seconds, whereas untreated 
ones were consumed in about 50 seconds, but the 
actual time varied by same seconds from roll to roll. 

Quantitative resulta were obtained by comparing the 


unknown spectra with those given by rolls impreg- 


nated with known mixtures of salta. A statistical 
analysis of the resulta obtained with strawberry 
leaves showed that the means of two determinations 
each done in triplicate must differ by 12-18 per cent 
to have a twenty to one degree of significance. This 
degree of accuracy is sufficient for many horticultural 


purposes. 

Lifferences between replicate determinations were 
much leas for solutions than for leaf material, and the 
apparent amounts of most of the minerals showed 
parallel variation in the spectra of solutions but lees 
so in those of leaf material. These resulta suggested 
that the comparatively small variation between 
replicates of determinations on solutions was due to 
faulty standardization of burnmg, and that the 
increased variation between replicate results on leaf 
material was due to lack of homogensity of the leaf 
sample. These and other facta raise the hope of a fur- 
ther considerable increase in sensitivity and accuracy. 

The comparatively simple and inexpensive method 
worked out by Majewsky was then used by 8. Q. 
Thompson for examining leaf samples sent to Hast 


adequate for a preliminary survey of the mineral 
status of fruit trees. The resulta obtained showed 
some remarkable agreements with horticultural per- 
formances and with diagnosis by plant injection. 

As there is unfortunately no prospect of Majewsky’s 
paper being published in the near future, it seems 
desirable to report briefly his contributions before 
their i is masked by the superstructure 
which we hope to build on them. 

W. A. Roaonw. 

East Malling Research Station, 

Kent. Nov. 30. 
1 Ramage, H., Naromn, 198, 601 (1029). 
* Ramags, H., NATURE, 196, 279 (1930). 


Surnames and Blood-Groups 


As is generally known, very large series of blood- 
groupings have been made in recent months in con- 
nexion with the emergency blood transfusion service. 
Among these depota, one has about 12,000 cases 
on record. 

As the district is one of recent industrial develop- 
ment associated with immigration, it occurred to us 
to examine whether the blood-group frequencies are 
associated with surnames. A group of characteristic- 
ally Welsh surnames was chosen centred on the eight 
types, Davis, Edwards, Harris, Jones, Lewis, Morgan, 
Phillips and Roberta, a selection for which we are 
indebted ta Mr. B. 8. Bramwell of the Society of 
Genealogists. This accounted for 5-2 per gant of 
our sample. 

The percentages of the four blood-groupe and the 
two sexes are shown in the accompanying table. 

CONTRIBUTED BY THH AMLECTAD 
WISH SURNAMES TO DIVFERENT GROUPS. 


0 A B AB 
Women hia s 4°3 6-7 3°8 
Mean ST St 5-0 4-5 
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It may be observed that m each the per- 
centage of men is higher than that of women, as 
might be expected from recent immigration of a 
number of unmarried men. This difference is, how- 
“ever, not statistically signifloant. In both cases, how- 
ever, the percentage is lower in group 4 than in O, 
and again lower in AB than in B. This difference is 
quite significant, and confirms the conjecture that 
recent population movements, even within Great 
Britain, can lead to significant association between 
surnames and blood-groups. 

gaadis bably many other places in which 

or blood transfusion is now sufficiently 
pp zA ooal heterogeneity to be detected by the 
sameo method. Local surname frequencies may be 
obtained rapidly from telephone directories, and 
more from marriage registrations, of 
which the Society of Genealogists has a large 
collection. 

R. A. FISHER. 


Galton Laboratory, 
{at Rothamsted). 
JANET VAUGHAN. 
Emergency Transfusion Depot. 


Human Origins and Taboo 

Ir we think of the evolution of man from some 
anthropoid stock as the evolution of mainly instinctive 
(innately conditioned) behaviour into pus- 
tomary (socially conditioned) behaviour, we can both 
pee the possibility of the formation of a larger group 
than the family one characteristic of extant anthro- 
poids and can relate the said possibility to the facts 
of taboo-—and totemism. 

It is commonly and plausibly assumed that the 
reason why anthropoids do not form larger groups 
than family ones is the difficulty the larger group 
would have in finding sufficient food. This difficulty 
would not arise to the same degree in the case of 
anthropoids whose behaviour-habit was becoming 
leas Instinctive, more customary. The more variegated 
the dietary customs of family-groups of such a species 
became in course of ages, the more possible it would 
be for such groups to combine aeea together 
without undue strain on the resources of the 
larger group thus formed. It is a matter of pooling 
When two heads began to be better 


acting consciously in a novel manner, making a habit 
of novel and ‘agreeable behaviour’ and making a 
negative habit of novel and ‘disagreeable behaviour’. 
In general, the agreeable behaviour ts viable and the 
disagreeable ig unviable. But accidents of oondition- 
ing occur in Nature as they occur, not as accidents, 
in the experimental psychologist’s laboratory. <A 
dog can be conditioned to regard anything whatever 
as ‘taboo’, so to speak; it is merely a matter of 
diotan nig some umpléasantnoes concomitantly. 
Similarly, in a state of Nature negative customs could 
be fortned by accidenta of conditionmg in regard to 
objects suitable for food, and it is almost a statistical 
neceasity that our gone -groups of anthropoids 
as family-groupe, they were 
diete, should 


takenly’ conditioned negative customs for their 


NATURE 


Dec. 23, 1939, vor. 144 


‘owners’ from customs normally conditioned by di 
ble experience until after families were oon 
bined in larger groups. Even then we are still 
long way from the name and concept of ‘taboo’ ap 
from totemistic theories of food-taboo practices an 
social organization, but all that follows easily enoug! 
This hypothesis is an application of my “Novn 
Organum” (Longmans, 1981), namely, the assumptio 
of ‘nature as habit’ in a sense of ‘habit’ quite tł 
reverse, in relation to ‘mind’, of ene B and Butler 
notion of ‘habit’. 
J. 0. MoKwrrow. 
34 Cartwright Gardens, 
London, W.0.1. 
Deo. 4. i 


Metaplasia and Adenoma-like Changes in the Uter 
of Rats Injected with Sex Hormones 

Squamous metaplasia in the uterine epithelium ca 
be considered as the first stage of pre-canocero. 
changes. In a previous publication’, we have give 
the literature on the subject and have described ov 
own experiments, which showed that metaplasia j 
the uterine epithelium, produced by injections int 
the rate of cestrogenic hormones, can be decreased c 
prevented by the simultaneous administration < 
progesterone, the hormone of the corpus luteum. 

In another paper*, on the basis of a few exper 
ments only, we have suggested that male hormone 
when injected simultaneously with metrogens, migh 
influence the metaplastic changes. 

We have now completed a series of experiments o 
105 normal or ovariectomized rata. The annals wer 
injected for 2-84 months with ostradiol dipropionat 
or benroate-butyrate (0:018-2 mgm. a week) alone 
or simultaneously with male hormones (androsteron 
7-5 mgm., testosterone propionate 2°25-7-5 mgm 
and testosterone dipropionate 7-5 mgm. a week 
In one experiment progesterone (4:5 mgm. & week 
was given in addition to metradiol dipropionate an: 
testosterone propionate. The results obtained ca» 
be summarized aa follows : 

(1) The percentage incidence of the metaplasti 
changes may be the same in the rats injected wit! 
cestrogens as in those injected with both cstrogen 
and male hormones. 

(2) With the doses used, however, adenoma-lik: 
changes in the uterine glands and the most sever 
degree of squamous metaplasia of the uterin 
epithelium were found only in the latter group of rate 

(3) The addition of progesterone considerabl 
decreased or in most cases prevented the metaplasti: 
changes. 

(4) The results obtained add weight to th 
suggestion that disturbances of the ratio of th 
male and female sex hormones, simultaneoush 

t in the organism of either sex, may be a 
Important factor in the occurrence and developmen 
of some types of neoplastic growths. 

V. KOBENCHEVBXY. 
K. Harr. 
Lister Institute of Preventive Medicme, 
London, 8.W.1. 
Dec. 1. 


1 Korenchevaky, V., and Hall, E, J. Oded. and Gymene., 45, 32 (1965) 
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Mfect of Œstrogens on the Pouch of the Marsupial 
Trichosurus vulpecula 


Trichosurus the oommon Australian 
zoum, bas a well-developed pouch which shows 
arked reactions towards the administration of 
«trogens. After the injection of small doses of 
peaches (200—-1,000 1.0.), develo of the pouch 
ad mammary glands becomes t, particularly in 
animals, Furthermore, hyper- 
tania, Of the padok manias ih noted us well as the 
coretion df a pigment which is deposited within the 
xch and ich stains the hairs a deep orange 
ithin the pouch as well as those around it. After 
3 administration of one or several moderately large 
wes of œstrogen (1,000-10,000 1.0.), hyperplasia and 
ee eee 
decreases in size. After the administration of 
large dose of castrogen (50,000—1,000,000 L.v.), 
mo hypertrophy and hyperplasia of the pouch muscle 
scome marked and it goes into a state of contraction 
Mhich is accompanied by an almost complete dis- 
ypearance of pre-experimental pouch. 
If the injections of large doses of œstrogen are 
aintained, the contraction of the pouch remains 
wmanent, but the animal dies from the action of 
«© hormone on the internal reproductive organs. 
Bhis end result is similar in animals which 
nall or large pouches pre-experimentally ; 
soessarily becomes more obvious in animals which 
ad large pouches before injecting the cstrogen. 
his reaction indicates that the muscle of the pouch, 
hich is voluntary musole, is contracted by castrogen. 
A. BoLiicmr. 


A. CARRODUS. 
ordon Oraig Research Laboratory, 


evere Mortality of Mactra corallina cinerea (Montagu) 
off the Lancashire Coast 


I was informed by Mr. J. H. Duggan that enormous 
sumbers of molluscs had been thrown up on the coast 
atween Southport and Hightown on October 28. 
hey then formed a continuous belt averaging six 


sewn. The majority were, at thie time, alive. 

I visited the area on November | and found that 
xe tides since October 28 had scattered the molluscs 
ver @ xone averaging twenty-flve yards in width. 
hey were arranged in drifts parallel with the high 
ater mark and usually five in number, the heaviest 
spoert in the most shoreward drift. In many 
ea was five inches deep and five feet 
Moet of the molluscs, at this time, were dead, but 


wand in ‘which all or most were alive suggests that 
"Onn eta te E 
of molluso was present, namely, 
otnerea (Montagu), and all were 


nal specimena averaging 0-9 in. in length, and 
iously the same year’s spat. 

sis URE E a ic foot of the drifts con- 
uned approximately 3,600 specimens of Mactra, so 
rat Mr. Duggan’s aa sa aero 
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long, six feet wide and, say, seven inches average 
depth, from which a conservative estimate of the 
mortality of the Mactra can be obtamed. This figure 
ig in the order of 600 milions and, as Orton has 
stated’, represents a tremendous loss in fish food. 

Two previous records of great numbers of molluscs 
being cast on to this beach have been made: Chaster* 
recording Cardium echinaium being washed up in 
great numbers in January 1891, and Orton’ recording 
great mortality of Abra alba and Donas vittatus in 
November 1929. 

Orton suggested that the mortality was due to a 
certain wave action set up by a combination of the 
action of spring tides and a strong inshore wind, 
which washed out the organisms in the surface layer 
of the sea bed. In the present case, however, the 
mortality occurred at the time of the spring tides, 
but an offshore wind was 

on each of these three 


It is interesting to note t 
occasions a different ies was cast up. This might 
be due to one of two alternatives: either the popula- 
tion of the sea bed off the shore has c in the 
_time between each of these events, or & different area 
of the sea bed has been affected by the tides on each 
occasion. 
GQ. E. WILIAMS. 


Pp of Invertebrate Zoology, 
iverpool Free Public Museums. 
Nov. 20. 


po Absit H., Narcxm, 14, 911 (December 14, 1929). 
Chaster, Seuthpert Soc, Nat. Hist., 1 (190%). 


Chitin Content of the Mandible of the Snail (Helix 
pomatia 
THe presence of chitin in the above-mentioned 
organ has been mdicated so far by means of colour 
reactions only, probably owing to the lack of material. 
During the course of another investigation, we came 
into the possession of 650 mandibles (1 gm.), and 
an acetolytic breakdown experiment was carried out. 
After boiling with dilute alkali and hydrochloric 
acid, the ramainder weighed 70 mgm., and yielded 
the application of Bergmann’s method 8 mgm. 
of colourless needles which were identical with octa- 
acetyl ahitobiose: mp. 290°, nitrogen content 4-4 
per cent. The experiment shows that the 
of ahitin can be proved in even minute amounts of 
natural substances. 


G. Térx. 
University, L, ZHOHMEISTHR. 
Hungary. 
Nov. 15. 


Potential Hosts of Potato Viruses in Garden and Field 


In the spring and summer of 1988 one of us 
(R. N. 8.) was working on leaf roll with the 
object of producing an attenuated strain of the virus. 
To this end, atteampta were made to convey leaf roll 
not only to members of the Solansces but alsa to a 


-wide range of unrelated genera. Two succeages were 


secured by means of grafts, one with Matthiola, the 
other with a Campanula, both of which 
behaved as carriers. 

Encouraged by these results we have explored, 
during 1939, the possibility of such infections occur- 
ring in planta grown as fleld crope. In particular? we 
attempted to infect cruciferous weeds and cultivated 
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Brassiow both by means of graft and by the agency 
of the aphid Myzus perstom. We succeeded in con- 
veying roll twice, once through ao turnip and 
thence to a President potato, in both instances by 
graft; and agam thro a Brussels sprout ard on 
to a President potato, both by means of the aphis 
Myrus persica. Neither hosts showed any symptoms, 
but the virus which was recovered on the Presidents 


produced a typical leaf roll in the first case and a> 


poorly developed and ambiguous syndrome in the 
second. 


We were from the start, however, confronted with 
an unexpected complication: in a large number of 
cases the virus carried over to the potato and thence to 
tobaceo or S. glutinosa plants fram infected Brassics 
or other foreign host was the Y virus (Sol. Virus 2, 
K.M.8.), and not leaf roll. Careful checking of all 
controls and examination of our potato leaf roll 
sources showed that it was these latter which were 
harbourmg the Y virus, I ing that they 
had been exhibiting acute leaf roll for nearly twenty 
years without a sign of the usual Y virus symptoms. 
ve proved that the Y virus can 
be carried by turnips, cabbages, kale and Brussels 
sprouts without symptoms, and that from them it 
can be conveyed to potatoes by graft or by means of 
Myzus persica, and thence to tobacco or S. gkdinosa. 
In addition, we have shown that red clover, the 
garden pee and bindweed may be infected with the 
Y virus by means of Mysus persica without pro- 

symptoms. T ae eee dey 
overwin hosts of Mysus : y it be 
that they and the well-nigh ieradicable bindweed 
may also act as reservoirs for these destructive 
potato viruses during the winter monthe ? 
Raeponurrs N. NALAMAN. 
W. R. 8. WorRTLEY. 
Potato Virus Research Station, 
Oambridge. 
Nov. 20. 


A Bacterial Disease of Forsythia 
A BACTERIAL disease has In an East 
nursery on bushes of Forsythia spectabilis 
F. intermedia. When, early in tho year, the 
two-year-old branches are removed to the forcing 
house, the flower buds remain dormant or open 
imperfectly. Sometimes only a few twigs on a branch 
are affected; more often the branch as a whole 
remains dormant. Examination of the cut end of 
the shoot shows a stam in the wood, usually crescent- 
shaped, and ing in colour from scarlet to dark 
brown. At the time of cutting, the diseased branches 
cannot be superficially from healthy 
branches, but the stam in the wood betrays the 
presence of the disease. On any bush, healthy and 
diseased shoots arise from different stools. Excision 
of diseased branches (but not of the diseased stools) 
has been practised, but the bushes continue to die 
ibe omer that the disease can spread from 

to the healthy stools. 

neces stained wood a bacterium was readily 
isolated ; this produced green fluorescence on beef- 
infusion agar and m Uschinaky’s solution. Its 
reactions in culture media show it to be closely 
related to Pseudomonas syringa. The Forsythis 
organism was moculated into the wood of young 
Forsythia bushes growing in pots, and produced a 
dark stain in the wood; the following spring the 
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flower buds normally. Inoculated ini 
swelling flower the organism ceused a delay » 
opening of about a week compared with wounde 
controls. When inoculated into young succulent lile 
and Forsythia shoots, blackened lesions a 

shortly afterwards the shoots died. Ps. syringa wi 
moculated into the wood of Forsythia bushes br 
produced no stam in the wood and did not affe 
the ing of the flower buds. When Ps. syring 
was inoculated mto succulent shoota < 
Forsythia, black lesions de and shertly afte 
wards the shoots died and turned black. 

It thus seams probable that the organiam isolate 
from Forsythia belongs to the po ere oO 
Wormald‘! records a disease of Forsythia, prabab 
caused by Ps. syringe, the symptoms of which we 
elongated black lesions on the shoots and spote o 
the leaves. 


Cambridge ide. 


a E E 
DP- . ~ = 


G. METOALFE. 


Excretion of Thiamin and Biotin by the Roots < 
Higher Plants 

Taa fact that soil in the immediate vicinity < 
pi lant roote supports a much higher microbial popi 
tion than that existing outeide the plant’s zone c 
influence has been recognized for many yean 
Although it has been suggested that ‘root excretions 
account for this effect, these hypothetical exudate 
have never been identified, nor has their mode c 
action been satisfactorily explained. In studymg tb 
relation of plants to soil-borne diseases, it was oon 
sidered desirable, therefore, to examine the possibilit, 
that excretion of minute amounts of bacterial growt 
factors by the growing plant might be a fundamente 
factor in determining the character of the rhizosphex 
microflora. 

One hundred representative bacteria were isolate 
from each of the rhizospheres of Bison and Novelt 
flax, after three weeks’ growth in uniform soil unde 
greenhouse conditions, and from the rhixospheres o 
two varieties of tobacco grown in the field. A simila 
number of control, i was: isolated in eec, 
case from soil outside the root’s zone of influencx 
Each of the isolates was inoculated into two medie 
one containing cose, potassium nitrate an: 
inorganic salts, the: other containing, in additior 
cysteine 50 mgm., m-imositol 100 mgm., thiami 
100 y, -alanine 100 y, nicotmic acid 100 y, an 
biotin 0:5 y, per litre. All growth-substances wer 
used in pure form except biotin, a concentrate c 
which was prepared by the procedure of Kögl an 
Tonnis! and shown to be approximately 0-5 per cem 
pure’. 

Results in every case showed that those organism 


dependent for their development on a supply c 
previously synthesized growth-factors were markedt 
more abundant in the rhizosphere than in contr 
padi that the plant may excrete th 

rs for their nutrition. In testing th 
mae actos separately on twenty-five organism 
selected from flax and tobacco rhizospberes, fo 
which the more complex medium was essential, a 
were found to ire either thiamin or biotin o 
both, but in no case did inositol, f-alanine, or nioc 


tinio acid show any growth-promoting properties. 
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Although these findings indicate that the plant 
cmsibly exerta at least a part of its Thizosphere 
Rect’, through ability to excrete thiamin and biotin, 
aore direct evidence to support this tentative 
esumption was desired. Seeds of Novelty and Bison 
4x were sterilized, and germinated in petri plates. 
«after four days at 28° C. the aeed-coata were carefully 
«moved from the ootyledons and the i 
ented in 8-in. test tubes containing 15 ml. 
utrient solution. A circular disk of cheese-cloth 
<apported, by short of glass tubing held the 
Jant at the surface. Following one, two and three 
weeks of growth, the nutrient solutions from five 
«ıbes, containing one plant per tube, after being 
pe nokia , were combined and concentrated 
a volume to 10 mi. 


The presence of thiamin was 
seadily detectable by this method ; the excretion from 
«ve Bison flax i was 0-23 and 0:64 gammas, 
nd from five Novelty flax 0-24 and 0:64 gammas 
fter one and two weeks of growth respectively. The 
ppearance of inhibitory material in the plant ex 

ions after two weeks mterfered with this assay on 


Ider seedlings. 
Biotin was assayed by the nse of Rhisobium 
“fol (Wisconsin Strain 205) according to the technique 


Hescribed by West and Wilson'. The amounts of this 
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factor excreted in ane, two and three weeks were 10 
the neighbourhood of 0-06, 0-25 and 0-21 

and 6-08, 0-20 and 0-20 gammas for five Bison and 
Novelty flax seedlings respectively. While it is 
recognized that the accuracy of these results depends 
on the validity of the assay methods concerned, it is 
believed that the specificity of these microbiological 
teste has been satisfactorily established for the strains 
employed *.4,4%7, 

From these obevervations it appears that the 
excretion of significant amounts of thiamin and 
biotin from young roota of higher plants occurs 
normally, even under sterile conditions, and accounts, 
at least in part, for certain quantitative and qualita- 
tive differences characteristic of the bacterial flora of 
the rhizosphere. 

P. M. Waar. 


1 Kogi, ¥., and Tonna, B., $. physiol. Chem, 948, 43 : 
: Weat, P. ML, and Wilson, P. W., Enryrmoiogis. In the prem. 


: 
; 
F 
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Points from Foregoing Letters 


L. Wertenstein was investigating the radioactive 
ases evolved in the fission of uranium at the Mirostaw 
<ernbaum Radiological Laboratory of the Warsaw 
dociety of Sciences when Poland was invaded. 
oe from Turoxynck, near Warsaw, he describes 
ome of the resulta he had obtained. The radioactive 
aes were carried through two Geiger-Miiller counters 
‘laced in series and the time lag of arrival of the 
ases in the counters could be varied by a system of 
apillary tubes. Typical curves indicate bodies of 
eriod of the order of a minute, and others of much 
onger period, giving ahnost oonstant residual 
“tivity within the time of experiment. 

J. Read points out that if Baade and Zwicky’s 
Hhoory of cosmic radiation is true, the 
vidence regarding the helium content of beryls is 


ot le with the assumption that this 
selum was ced by commic rays. The possibility 
f biologicai effecte due to cosmic rays would also 


eed reconsideration. 


re legitimate, and that the uncorrected dial readings 
gion to by Mr. Newman are not relevant to the 
eroblem. 


F. Majewsky and W. A. Roach have rendered 
*amage'’s flame method of spectrochemical analysis 
acre sensitive and the resulta more reproducible. 
‘he roll containing the sample is introduced into 
mmonium chloride vapour to drive off volatile gases 
ad convert the minerals into their chlorides before 
te roll is burnt in the oxy-coal-gas flame. 


J. O. MoKerrow suggests that some anthropoid 
became man as behaviour became more and more 
conditioned by custom. Confirmation of this hypo- 
thesis, iteelf based on the view of Nature which 
he has propounded in “Novius Organum”’, is found in 
the facta of taboo and totemiam. 

Since adenoma-like changes and the most severe 
degree of metaplasia appear in the uterus of rate 
only when male hormones are administered in 
addition to ceetrogens, V. Korenchevsky and K. Hall 
conclude that disturbance of the ratio of the male 
and female sex hormones may be an important 
factor .in the oocurrence and development of some 
types of tumours. 

Heavy mortality of Macira corallina cinerea 
(Montagu) on the Lancashire coast is reported by 
G. E. Williams. Oomparisons are made with two 
previously recorded mo mortalities on this part 
of the coast. 

R. N. Salaman and W. R. 8. Wortley have shown 
that the cultivated Braasicm, as well as the garden 
pea, red clover and common bindweed, may be 
induced to behave as symptomleas hosta of two 
destructive viruses which affect the potato crop. It 
is suggested that certain of these planta may serve 
as virus reservoirs as well as overwintering hosta for 
the aphid vector. 

G. Metoalfe describes a disease of Forsythia, 
apparently caused by Ps. syringas. 

The excretion of thiamm and biotin from young 
roots of higher plants has been found by P. M. West 


to be of significance in explaining ing the occurrence of 
high numbers of bacteria requiring those growth 
substances, in the soil adjacent to the root surface. 
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RESEARCH ITEMS 


Rock Art in North Africa 


M. Raymond Vaurnaey has now added to his 
previous reports on the results of bis researches on 
the rock art sites of southern Oran and their i 
on the origin, affinities and chronology of the north 
African neolithic, further details of the sites, com- 
parative studies, and full ilhustration (Arch. da l Instit. 
de Pal. Humaine, Mém. 20; 1939). On four groupe 
of sites, in the mountains of Figuig, Ksour, Géryville 
and Jebel Amour, the association of a atone ind 
with these rock-engravings of animal and human 

an association previousty undetected, made 
it possible to assign this art to a neolithic with 
i traditions, which is shown to extend to 
northern Oran and beyond, linking up with the 
neolithic of the Sahara and a neolithic pluvial period, 
to which a date is amsi ranging from the middle 
of the sixth to the mi of the second millennium 
before our era. In order to teét the application of 
this dating to the North African neolithic with Capeian, 
tradition and the associated rock art of Oran, the 
comparison, obvious on both geographical and cultural 
grounds, is made with proto-historic and pre-dynastic 
Egypt. Here it is found that oertain cultural elements 
in the North African neolithic are to be assi to 
the various cultural stages or ‘civilizations’ now 
distinguished—-Tasian, Badarian, Amratian, Gerzean 
——dating from at most 6000 B.o. to about 2000 B.o. 
But whereas these cultural elements or traites appear 
at various stages in according to the ‘aivilizxa- 
tion’ to which they ong, in North Africa they 
together—a fact which is explicable onl 
the ground that the North African is ‘colonial’ in 
character in relation to Egypt. A possible affinity 
of oertain rock engravings showing a chariot with- 
galloping horses fixes the latest dating at the opening 
of the Eighteenth Dynasty, 1580 B.o. As regards ite 
racial character, the culture in Oran is Imked with 
the race of Mechta el-Arbi, which has been shown 
to have Cro-Magnon affinities. 


Tardenois Site in Western Scotland 
Microniraio sites in Sootland have been dis- 
covered chiefly towards the east coast, while the well- 
known exception of Shewalton Moor, near Irvine, 18 
probably to be assigned to well into the Bronze Age. 
A newly discovered site at Ballantrae, Ayrshire, de- 
acribed by the Rev. W. Edgar (Trans. Glasgow Archaol. 
Soo., N.S., 9, 3; 1988) has so far yielded only the 
earlier types of microliths and may, therefore, be 
sasigned to the Middle Tardenoisian. The site is 
situated on the 50-ft. beach extending from Laggan 
Burn to LCownan Point over a distance of about a 
mile and a half, with an average breadth of about one 
of a mile. Two streams intersect the area, 
whiohewith the Laggan Burn supply an abundance of 
water. The area is fertile mostly under the 
plough. Up to the present, only surface finds have 
been made, nor has the area been examined where 
not turned by the plough. So far no evidence of 
pit-dwellings or occupation floors, or traces of ahar- 


sia, Magee been found, though concentrations of 
imp ta suggest the activities of craftamen at 


localized centres, in two or three mstanoces supporte 
by an abundance of cores. The implementa collecte 
Include blades im comparatively large number, 
generally of the small battered-back Tt 
triangular is not frequent, but some o t-lik 
forms have been found; also micro-burins in number 
the majority of the usual ; scrapers in larp 
numbers and in different varieties; notched flake 
not uncommon ; POR though rarely, two sbeim 
‘accommodation ieces’; and cores in abundance 
mostly pyrami 


Origin of the Grasping Movement in Man 


ProF. DAVENPORT HOOKER, reporting on researc 
work towards which financial support has been give 
from the Penrose Fund of the American Philosophic+ 
Society (Year-Book, Amer. Phil. Soc., Philadetphir 
1938), states that observations on the developmen 
of the grasping reflex in human foetuses prove tbh 
Independence of ita two phases, finger closure an 
gripping, as they develop sequentially. Finge 
closure appears at about ilies OAA ag 
ag a quick, though only partial, Aetion of tha Anger 
in which the thumb i not involved. Though th 
thumb may become feebly mobile so early as 12 week 
in response to tactile stimulation of the palm it play 
no part in the grasp by 25 weeks—+the ag 
of the present observations. Finger closure become 
progressively more complete. At and after 16 week 
tactile stimulation of the palm usually evokes com 
plete closure. Gripping has first been observed at abou 
the eighteenth week. It continues feeble for th 
remainder of the age-span studied. Further stud: 
may modify the age-levela at which these charac 
teristio responses appear. Up to the present £ 
individuals have been studied in a period of six years 
the age-span covering from 7 to 25 weeks. It is th 
second largest series ever studied and the only om 
documented by objective records, the fourteenth weel 
being exceptionally well covered. An atlas coverin; 
footal activity from its initiation, about the eight? 
week, through the 14 weeks stage has been prepared! 
Robin Redbreast Pigment in Fowls 

Mary E. Raw (J. Gen., 38, 517-481; 1939 
grafted small pieces of skm from the head of a 90-96 
hour-old embryo robin on to the right wing bud of» 
78-hour-old White Leghorn. On hatohing, the host 
showed areas of down coloured cinnamon brown or 
ane ore pee ane . In one case this wa 

ter replaced by juvenile contour feathers of » 
colour typical of the robin. After moultang, th 
feathers were hogt coloured. The barbules were o 
the structure of the White Leghorn. Hence th 
robin-coloured feathers arose from the host's feathe 
germs and were coloured by melanophores whioh 
migrated from the grafted tiasue into the epiderma 
‘oollar’ of the host's feather germs. 


Hybridization and Tumour Formation in Mice 


C. O. Lrrrunm (Proo. Nat. Acad. Soi., 26, 4562-455 
1989) has shown that the first generation hybric 
between females of the 057 race of Mus musouls 
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ad males of M. bacirianus showed a larger incidence 
15:5 per cent) of tumours as compared with that 
f the parenta 14-4 per cent and 3:8 per cent respec- 
vely. The parental strains are different m the 
mount and type of tumour present, but the hybrids 
ave an incidence much than the addition of 
ie tumour-tendencies of the parents. Also, multiple 
mours in one individual occur in 11-57 per oent of 
xe F, and in not more than 1-14 per cent in one 
arental strain. Internal physiological ‘unbelance’ 
ncreased by hybridixation is given as the most 
asonable cause for the results. 


ascular Anatomy of the Apple 


Tes developmental anatomy of two different 
arieties of apple has been studied by Mary Mao- 
rthur and R. H. Wetmore (J. Pom. and Hort. Sot., 
7,218; 1989). The varieties McIntosh and Wagener 
ere chosen, as having the same chromosome number 
84), a similar growth and distinct shape 
ifferences. The McIntosh apple is uniform in shape 
ith very famt angulation and with the stamens 
asal to medium in the distal depression. The 
Jagener is unequal-sided, definitely angulated, and 

. The outline of the 


‘roular, and in the latter lobed, 


3 respective shapes of the two fruita. In McIntosh, : 


29 ventral lobes of the oarpels never unite. The 
ecules are thus never completely separated from the 
antral cavity, leaving the core ‘open’. In Wagener, 
16 ventral lobes of a are joined, no opening 
innects the looule with central cavity, and the 
sre is thus ‘cloged’. The ovules of Wagener are 
ranged longitudinally with one ovule in each half 
£ a locule. In MoIntosh they are horizontal and 
wretch acroas both halves of the locule or occupy the 
mitral oavity. This irregularity in MoIntosh is 


CLUB-ROOT (Plasmodiophora Brassica) is normally 
ontrolled by correction of soil acidity and adequate 
top rotation. Where applications of lime are 
wndesirable or ineffective, as may occur with some 
orticultural crops, mercurio chloride has been suc- 
seafully used on a amall scale. Chlorinated nitro- 
enzenes have been tried by t J. Smieton 
J. Pom. and Hort. Ses., 17, 195; 1939) as an alterna- 
ive lacking the objectionable properties of mercury 
compounds. Seed box experiments on white mustard 
ith mercuric chloride, pentachlornitrobenzene and 
cichlordinitrobenzene showed that the latter oom- 
ared favourably with mercuric chloride. The same 
abetance applied at 1-5-8 oz. per sq. yard gave 
ariable control of the disease on oabbages, sprouts 
aod broccoli in outdoor seed beds. Merouric chloride 
ras, however, most effective. The trichlordinitro- 
enzene reduced the stand of seedlings when lied. 
1 greater amount than 1} oz. per sq. yard. 

tantial control of the disease, though not always 
qual to that given by merouric chloride, was obtained 
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by the addition of a small tity of trichlordinitro- 
benzene to the dibble hole at the time of transplanting. 
Pentachlornitrobenzene was leas effective except in 
cases of mild attack, but was leas phytocidal than the 
other substances. All the substances tested were 
liable to obeck the growth of the plants. With 
trichlordmitrobenzene the check was greater when 
lime was used as a diluent than when chalk or tale 
was used. j 


Exchange between Nitrogen Isotopes on Metal Surfaces 


Four years ago Taylor and Jungers (J. Amer. 
Chem. Soc., 57, 660; 1935) concluded that both in 
the synthesis and decomposition of ammonia on an 


ee ee ee 
2N adsorbed correctness of this view has now 
been investigated by observing the velocity with 
which the isotopic exchange reaction YN, + N, = 
SON coca a iron andl on a 
room temperature to 725° and 900° y. The 
exchange reaction is immeasurably alow below 450°, 
and even above this temperature is very slow in 
with the exchange reaction of molecular 
hydrogen isotopes at the surfaces of hydrogenation 
catalysts. Reaction is, however, accelerated by the 
presence of hydrogen. To explain the slowness of 
the reaction two alternative mechaniams are put 
forward involving either (a) the rupture of valency 
bonds of adsorbed molecular ni or (b) if the 
nitrogen is adsorbed as atoms, ion of these 
atoms over the surface. On either hypothesis the 
acceleration by hydrogen is readily understood due 
to formation of imido or amido groups which, in 
(a), would lessen residual valency forces of adsorbed 
molecular ni and, m (b), would diminish the 
Fe-N forces 1 iting migration. The high activation 
energy of approximately 50 kgm.-cal. indicates that 
the adsorption of nitrogen on synthetic ammonia 
catalysts is true activated adsorption. 


Activity Coefficients of Strong Electrolytes 


Ir is well known that the formula of Debye and 
Hiickel for the activity coefficient of an electrolyte 
holds only at high dilutions, and for moderate oon- 
centrations an empirical term involving the first 
power of the concentration must be added to obtain 
satisfactory resulta. P. van Rysselberghe and 8. 
Eisenberg (J. Amer. Chem. Soc., 61, 8080; 1939) 

the consequence of assuming a van 
der Waals’ foroe of repulsion between ions, and as 
this is related to the mean distance of closest approach 
between a positive and a negative ion, which is 
already contained in the Debye and Hilckel equation, 
the result is a one-parameter formula. A term pro- 
portional to the volume concentration and to the 
cube of the distance of closest approach, and another 
term proportional to the square of the volume oon- 
centration and to the sixth power of the distance of 
closest approach, are added to the Debye and Hiickel 
expression for the logarithm of the activity coefficient. 
Tt is shown that precise determinations of the distance 
of closest approach can be made only at oon- 
centrations, when the activity coefficients me 
sufficiently sensitive functions of this parameter. 
Activity coefficients in 0-001 and 0-01 molar solutions 
are caloulated for several electrolytes, and in eight 
oases out of fifteen comparison with experimental 
values is possible and shows very promiamg agree- 
ment. The mean ionic diameters are caloulated, by 
the method of least squares. 
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RECENT RESEARCHES ON 


Late Cenozoic History oF NORTH CHINA 


TEILHARD DE CHARDIN opens a review? of 

. the geological and palwontological evidence 

bearing on the late Tertiary and early Quaternary 

in northern China by pointing out that, in 

course of the past ten years, a continuous out- 

pouring of new fecta has necessitated a constant 

readjustment of number and relative importance of 

the succeasive physiographic stages recognizable in 

that part of the world, which has to be explained 
periodically. 

Thus, the original conception of the Late Cenozoic 
of China as & massive and continuous formation, in 
which the lower and uppermost terms only (Pontian 
Hippanon red clays and the Pleistocene loess) were 
explicitly distinguished as two separate horizons, was 
modified through a succeasion of discoveries by the 
conception of the ‘‘Sanmenian’’, an intervening poly- 
morphous complex rather vaguely referred either to 
‘the Late Pliocene or to the Lower Pleistocene. It 
soon became more and more clear, however, that 
several marked differences in species and genera 
were separating ın the so-called Sanmenian the 
faunas of Nihowan and of Choukoutien, representing 
e definite faunal and physiographic break, the 
former being left in the final Pliocene and the latter 
representing the true Lower Pleistocene of China. 
The evidence has now become overwhelming that 
fundamental changes separate the upper (Choukou- 
tien) and Jower (Nihowan) parta of the former 
‘“‘Sanmenian”’, 

Although views are still far from definite, they 
may be expressed provisionally as follows. Notwith- 
standing physiograpbic changes, the Equus-Camelus 
beds of Nihowan and the underlying pre-Nihowan 
(Middle Pliocene) have lithological and faunistico 
affinities. Both are lacustrine in facies and both are 

i by the same ‘sub-tropical Asiatic’ 
fauna. By this term it is intended to indicate that 
in the Middle Pliocene two different faunistio blocks 
were mixing in the forested steppes of north China 
one of south-eastern affinities, including an abundance 
of Cervulids, and another. a peculiar Central Asiatic 
block, characterized by a harvest of beautiful, mostly 
streptioere, antelopes, apparently æ special antelope 
province, parallelizing the modern African provinoe, 
but separate from it since the base of the 
P Tho neath g on the t point ia that these two 

The mg on resent point is 
blocks were still sieving in North China after the 
appearance of such forms (horse, bison, camel) as 
characterize the Villafranchian of Europe. In spite 
of many important differences in their tive 
faunas, the Middle Pliocene and Villafranchian 
(Nihowan) of North China are marked by the same 
generg] topography, the same climate, and the same 
fundamental of deer and antelope. 

These conditions being realized, it is diffloult to 
escape the conviction that a change of the first 
magnitude occurred between the end of the San- 
menian (Nibowan) stage of deposition and the 

inning of the following ‘Choukoutien sedimente- 
tior’, and that this change corresponds to a positive 
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EARLY MAN IN CHINA.’ I 


epeirogenic movement rejuvenating the entire Pli 
cene topography. Supposing that at the end of J 
Pliocene the whole of the Asiatic plateau has bee 
moving upward, while a few oompartments only- 
Ordos (?), Fenhotrough, Peking plam—sirfk betwee 
the rising blocks of Mongolia, Shansi, Tsinling, etc 
then an increasing number of faote, so far overlooke 
or unexplained, find a natural connexion and eae 
explanation, among those mentioned being tt 
desiccation of the Pliocene lakes drained by new-ct 
gorges, the replacement of the lacustrine tilted « 
faulted sediments by thick loamy fans sloping dow 
in the basina from rejuvenated ranges, the enormor 
accumulations of Pleistocene sands and silts (Tientsi> 
800 metres; Taiyuan, 800 metres), the first appea 
ance of the modern Hwang-ho, and probably the fin 
separation of Japan from the continent. 

As @ natural consequence the antelopes die, tl 
Malayan deer and Stegodon retreat southward, 
western or northern wave brings new types of de 
(Euryoerocids, Pseudaxis, etc.), and probably fro» 

. the south with the water-buffalo, man (Sinanthropu 


ap ; 

Stil somewhat African-looking up to the end « 
Nihowan times, Asia was essentially our present As» 
at the dawn of the Choukoutien cycle. This prove 
the positive reality and gives the measure of th 
post-Villafranchian break in North China. 

Among conclusions which follow, it would appe 
that in North China, as in France and North Indi: 
the first appearance of horse (more and more general} 
penal ae by palmontologiste as indicating the base « 
the Pleistocene in the Old World) antecedes clear 
the major diastrophiams which would be the best lim 
between the Tertiary and Quaternary from a ge 
logical point of view; and, therefore, the advantas 
of keeping the Villafranchian in the Pliocene instea 
of the Pleistocene should be reconsidered. So far a 
North China is concerned, the most natural bas 
of the Quaternary is given by the ap 08 ( 
mao on & modernized topography after the Ville 
franchian. 


ORIGIN OF MANKIND? 


As a result of his researches on the skeletal remain 
of fossil man found in the cave of Choukoutien, Pro 
Franz Weidenreich maintains that the importan 
body of knowledge gained from the numerous speci 
mens of Sinanthropus (structure of the teeth, oranit 
capacity, variability of type, etc.) call for a radice 
transformation of our conceptions of the problem o 
the origin of mankind. The true Anthropoidea o. 
one hand, and the Hominid» and Australo-Pithe 
coidea on the other hand, have been derived fron 
a common primitive anthropoid stock. Sinanthropu 
and Pithecanthropus, representing a pre-humun stag 
of development, belong to the second group. Th 
different specimens of the Neanderthal group repre 
gent a higher, and recent man yet a third stage. 

Development has been decidedly orthogenetic, ane 
has come about as a combination of primitive ans 
progressive characters. The diversion of mankins 
into geographio varieties (races) is an old phenomeno> 


t 
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and is traceable so far back as the early stages of 
development of the Hominidw. It would be wrong 
to suppose a polygenctic development of the 
Hominidæ, as the development of the common group 
took place only once. But the development has been 
trio, and four centres of the genesis of the 
oan be — Western 
Asiatic, Middle East African, North eae, South- 
fees ina Sundaic. a eee 
lace not at the same time and at 
“Siaran wpada, yoong and old ran are to bo found 
pE pA 
The developmental factors of Lamarckian and 
Darwinian corception are considered to be of no 
iim the easence of evolution being an 
Mandopendent progressive differentiation of the type 
. The phylogenetic development is the result 
of internal causes, and is, lke the ontogeny, an 
evolution of innate character. 


FORERUNNER OF Sinanthropus Pekinensts* 


Certain deductions as to the character of a hypo- 
shetioal forerunner of Sinanthropus Pekinensis are 
drawn by Prof. Frans Weidenreich from the skeletal 
material from Choukoutien. The lme of argument 
Kollowed is that Sinanthropus, representing the most 

gorimitive hominid known hitherto, and it i 
poe a a 
Ime of characteristic types such as Javan- 
thropus, Neanderthal man and the man of Mount 
Karmel, we may trace a picture, Dmaginary, but 
pity Pesan aE nucle an micah Lara uee 
Sinan a complete and uninterrupted line of 
svolutlot, by attribuling io it those specialities whioh, 
as we know, have gradually disappeared in the course 
of human evolution. 
EE 6 pa are aes 


ordinary greatest 
with the bi-auricular breadth, thick and 
supraorbital tori from the 
head by a broad relatively isap ai 
and rounded occipital torus ined with a low 
inion angle, and the location of the foramen 
um in a rather posterior level. The persistence 
af thie balkiness of acperieacune. which in all great 
ai Wag alee ee rae el 2 
on of the size of the brain-case affording msufficient 
space for attachment of powerful nuchal end 
masticatory muscles, but is reduced in extent and 
bulkiness as the brain-case is enlarged in the course 


ge 


of the evolution of more advanced human types, 


indicates that in regard to this feature the forerunner 
of Sinanthropus could not have been very different 
from the great apes of to-day. 

As to the configuration of the brain-case, 
neither the relation between length and breadth, nor 
eb ses ceeded re could have been 
considerably different from that of Sinanthropus, in 
whom theee ratios are about the same as in the 
great apes. 

The character of the forerunner is also suggested 
by the teeth, in which Simanthropus has several 
features in common with the apes, differs com- 
pletely from recent man. As human evolution pro- 
ceeds, the teeth undergo a reduction in size, b, 
length proportions and a simplification of 

patterns. It is probable, therefore, that the oharac- 
teristics of the teeth were still more developed in 
the forerunner. The canines, however, require special 
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consideration, and there are indications that the 
crowns of both upper and lower canines may have 
been much higher in the forerunner, as is charac- 
teristlo of the anthropoids of to-day. Further, the 
dental arcade of Sinanthropus suggesta that in the 
forerunner the jaws were more salient. 

All these facta thus outlined lead to the conclusion 


an anthropoid primate the general appearance of 
which with regard to skull, jaws and teeth did not 
differ in principle from that of female anthropoids of 
to-day. To know the ial relations of this anthro- 
poid-like hominid to ancestor of recent anthro- 
poids, we must compare Dryopithecus or Sivapithecus 
with Sinanthropus; but in actual fact the closest 
resemblance is found in neither of these, but m 
Australopithecus, which, therefore, must be regarded 
thropoid with some relation to 


and the humerus fragment specifically—indicate that 
his immediate forerunner probebly had abandoned 
the arboreal mode of living; and judging from the 
siso of brain-case, jawa and teeth, could not bave 
been a pygmy. 
The question as to which of the anthropoids of 
Sinanthropus bears the closest resem- 
blance is not so easily answered aa may be imagined. 
In some of the teeth he approaches the 
m E in others (for example, wrinkles) 
and then again the female orang in 
ieee But when reviewed in general 
among all antbropoida, recent and foaml, known 
hitherto, Australopi seams to be the closest 
relative of Sinanthropus and his assumed forerunner. 


DURATION oF Lire rn Foss Man IN CHINA‘ 


Investigation of the evidence of individual age in 
the remains of fosil man discovered at Ohoukoutien 
corroborates the conclusion at which Prof. H. Vallais 
arrived in his study of similar evidence relating to 
Neanderthal wan, tha Galy rarely, if evar, was death 
due to natural causes, and that in consequence the 
harp gpa en ah In the Siman- 

opulation, now numbering approxunately 
ieee ea ee 
were Se oer ee ee 
three akulls may have belonged to indivi aged 
lees than thirty years old, three may range between 
forty and fifty years, and only one skull, that ofa 
woman, in a fragmentary condition, 
may have been that of a really old individual of 
more than fifty years, or even sixty yoars of age. 

It is interesting to note that in the Pithecanthropus 

up, the nearest relatives to Smanthropus, complete 

on of the sutures of the skull cap points to an 
age of more than fifty while the recently 
discovered third skull (1988) belongs to a juvenile. 

It must be remembered that these conclusions as 
to age are subject to the reservation that it is assumed 
that the eruption of the teeth and the fusion of the 
sutures correspond in time to the respective processes 
in modern man, though it is known that in the 

ds they take place at a much earlier age 
than in man. This, however, would only serve to 
confirm the conviction that the actual duration of 
life in Smanthropus was shorter than m modern man. 

De E E eee ee 


Cave, of soven 
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juveniles, a fœtus or new-born infant, a child of 
about five years, and one of an age of fifteen to 
twenty years. Of the four adults, two, probably 
women, may have been slightly more than twenty 
years of age; the third is indeterminate, but probably 
not advanced in years, and the fourth was an old 
man of at least sixty years. Thus in the late 
lithic po tion alao old age was seldom 

In both groupe, Sinanthropus and late palmolithis 
man, the brevity of duration is to be attributed to 
the conditions of primitive life. In both gro also, 
the cause of death is clear. It was due to violence— 
wounds inflicted by club and axe or spear as the 
case may be-—-whereas the members of the Pithecan- 
thropus group died by socident as the consequence 
of a voleanisc eruption. 

Neither bones nor teeth show evidence of disease, 
while the repair of fractures and the ready formation 


of secondary dentine points to greater powers of 


NATURE 


Dec. 23, 1939, vor. 144 


recuperation than in modern man. Further, th 
absence of decay in the teeth & resistance t 
bacterial infection which may account for the absenc 
of disease, with the doubtful exception of an arthritic 
affection in the vertebra of the old man of the Uppe 
Oave. In undomesticated animals a natural power om 
resistance to disease and influences of a detrimenta! 
character destroying the efficiency of the organi 
apparently compensates for the dangers of attack 
and extermination by their enemies, and the same 
may hold good of primitive man. . 


1 Teilhard de Chardin, P., “The Post-Villafranch 


eee, Frans, “I'he Duration of Life of Fossil Man in Ohina 
and the eal Leatons ound in his Skeleton”, Chinese 
Moedioal J., Be (1989). 


EIGHTH AMERICAN SCIENTIFIC CONGRESS 


HE Eighth American Scientific Congress will be 
held in Washi n, D.C., during May 10-18, 
1940, under the auspices of the Government of the 
United States of America. Invitations on behalf of 
the President have been extended to the Governments 
of the American republics members of the Pan 
American Union to participate in the meeting, and 
scientific institutions and organizations are being 
Invited to send representatives. 

On April 14, 1940, the Pan American Union will 
celebrate its fiftieth anniversary. Although the 
Eighth American Scientific Congress will meet a few 
weeks after the anniversary date, the Congress will 
be one of the important phases of that celebration. 
It is hoped that the presence in Washington of many 

saientifio workers of all of the American 
republics as participants in this Congress will serve 
as one ot the many tributes to the Pan American 
Union for ita work in the fostering of goodwill and 
better un ui among the republics of the 
western h 

This series Je E E serving as 
a mediurh for the exchange of scientific information 
of particular interest and importance to the Govern- 
ments and peoples of the Americas, dates from the 
first Latm American Scientific Congress held at 
Buenos Aires in April 1898 in commemoration of the 
silver jubilee of the Argentine Scientific Congress. 
The Second Latin American Scientific Congress was 
held at Montevideo in 1901 and the Third at Rio 
de Janeiro in 1905. 

In 1908 the Government of Chile, which had 
offered to act as host to the Fourth Latin American 
Scientific Congress, enlarged the scope of the meeting 
and invited the Government of the United States 
of Americe to participate. At the same time, the 
name of the meeting was changed to the First Pan 
Americ&in Scientific 

The Second Pan American Scientific Congress was 
in session in Washington, D.O., during December 27, 
1915-January 8, 1916, and inspired a wide interest 
on the part of the Governments and scientific workers 
of the other American republics. A total of 2,566 
partisipated in the seasions, including ninety official 
delegates of twenty Governments and a hundred and 


thirty representatives of scientific organizations and 
Institutions in the other American 

The Third Pan American Scientific Congress wag 
held at Lima, Peru, in December 1924 and January 
1925. The fourth meeting in this second series of 
scientific congresses was held in Mexico City in 
September 1985, and in recognition of the continuity 
of the preceding conferences was designated as the 
Seventh American Scientific Congress. A resolution 
adopted at the Seventh Oongreas reposed m the 
governing board of the Pan American Union the 
responsibility for the selection of the date and place 
of the next meeting. In due course it was decided 
that the necessary steps would be taken to arrange 
for the convening of the Eighth Congress in Wash- 
ington in connexion with the celebration of the 
fiftieth anniversary of the founding of the Union. 

An organizing committee has been set up including 
the Hon. Sumner Welles, Under Secretary of State 
(chairman), Dr. Warren Kelobner, acting. ait 
Division of International Conferences, 
of State (vice-chawrman), and Dr. Alexander phere 
assistant secretary of the Smithsonian Institution 
(ssoretary), to collaborate with the Department of 
State in formulating definite plans for the Oongress. 
Dr. Wetmore has been appointed also as Secretary 
General of the 

It has been decided that the Congress will be 
divided into the following sections, each to be in 
charge of a chairman, assisted by a vice-chairman, 
secretary and section committee: I, Anthropological 
Sciences; IT, Biological Sciences; IIT, Geological 
Sciences; IV, Agriculture and Conservation ; Y, 
Publio Health and Medicine ; VI, Physical and 
Chemical Sciences; VII, Statistics; VILI, History 
and Geography; IX, International Law. Public Law 
and Jurisprudence; X, Hoonomios and Sociology ; 
XI, Education. 

In accordance with established precedent at inter- 
American conferences, the official languages of the 
Congreas will be English, Spanish, Portuguese and 
French. Papers may be submitted in any one of the 
official languages and appropriate arrangements will 
be made for the presentation of these papers, or résumés 
thereof, in the other official languages of the Oongress. 
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MEMORIAL TABLET TO LORD RUTHERFORD 
AT McGILL UNIVERSITY 


HE „Historio Sites and Monuments Board of 
Canada recently presented to MoGill University 

a memorial tablet in honour of Lord Rutherford and 
athe work he did while in Montreal. This tablet is 
now on the outside 
of the Macdonald 
Physics Laboratory, 


nemorate historio eventa . E 
moh as battlea, it is Jp- a 
«ratifying that there 
thould be national recog- 
sition of scientific aotavi- 
mies which, although 
“hey trangzsend in im- 
gportance historical inci- 
dents of conflict, ATO BO 


McGill University, pre- 
sided, and a number of 
visitors from other uni- 
were For the 

ceremony, the 
tablet was placed in the 
large lecture theatre of 
the laboratory, and sur- 
rounded by an exhibition of the apparatus used by 
Lord Rutherford during his nme years at MoGill 
University, when he elucidated the phenomenon of 
radioactivity, and laid the foundations of much of 
his subsequent work. This apparatus has been 
admirably and described by Dr. F. R. 
Terroux (Transactions of the Royal Sooisty of Canada, 
32, Sec. IIT 9-16; 1938), who acts as custodian of 
the collection. 

The ceremony was opened by Sir Edward Beatty 
with a tribute to Lord Rutherford, and a statement 
about the tablet and ite formal acceptance with the 
gratitude of the University for this recognition. 
Prof. A. Norman Shaw, director of the Laboratory, 
referred to “the depth of feeling and the warm 
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TABLET Of COMMEMORATION OF 
BRORNTLY PRASENTAD TO MoGurL «OUnNIveRarry BY 
AND 
OamaDAa. 


affection with which Rutherford is regarded in this 
Laboratory . . . our scientific ideals, our long and ` 
continued output of research, and the irrepressible 
urge to better our own limited efforta, are derived in 

large measure—and will 
continue to be derived— 
from the undying in- 
fluence of Rutherford 
within these walls. It 
was in this very room he 
first some of 
the greatest of his dis- 
coveries and revealed his 
uncanny instinot for the 
next best step. Here are 
somo of his famous pieces 
of apparatus which re- 
veal the ingenuity and 
simple directness of much 
of his early work”. 

The Honourable 
Justice E. Fabre Bur- 
veyer, who is profeasor of 
civil law in MoGill Uni- 
versity, performed the 
unveiling ceremony, act- 
ing on behalf of the 
Historic Sites and Monu- 
ments Board of Canada. 
He said: “The Historio 
Sites and Monuments 


aoe 


E 
| 
| 

a 
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ion made to it by 
-a citizen of Montreal, Mr. 
Arthur J. Livinson, to 
commemorate by a tablet 
the im services 
to salience by 
the late Lord Rutherford. 
The members of the 
Board only divided on 
two questions: the site 
of the tablet and the 
date of ita inauguration. 
Some were of opinion 
that the most suitable place waa the house Lord 
Rutherford lived in while in Montreal, which, by the 
way, is for sale, and should, in my opinion, be secured 
by a friend of the University and turned into rooms 
for students or bachelor profeasors. Some also 
thought it advisable to postpone the i tion. 
so as not to affect too seriously our 
1988-40. Neither of these suggestions appealed to 
me.” Eventually it was decided to place the tablet in 
the wall of the laboratory where Rutherford worked. 
At the conclusion of the osremony the guests 
remained for an informal inspection of Rutherford’s 
apparatus, some of the easential features of which 
were explained by Dr. F. R. Terroux tq the 
audience. 


Lord RUTHERFORD, 


Monuments Boarnp oF 
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SCIENCE NEWS A CENTURY AGO 


Davies Gilbert, F.R.S., 1769-1839 


On December 24, 1839, Davies Gilbert, president 
of the Royal Society from November 6, 1827 to 
November 30, 1830, died at Eastbourne at the age 
of seventy-two. Gilbert waa born on March 6, 1769, 
at Tredrea, in the parish of 8t. Erth, Cornwall,- his 
father bemg the Rev. Edward Giddy, curate of that 
place, who had married an heiress of considerable 
property. Educated at first by his father, he after- 
wards attended schools at Penzance and Bristol and 
In 1785 became a gentleman-commoner of Pembroke 
College, Oxford. He had already devoted much 
study to the physical sciences, and he became known 

as ‘‘the Cornish philosopher’, In 1791, at the early 
age of twenty-four, he was elected F.R.S. Being free 
to follow his own inclinations, he left Oxford in 1793 
and returned to Cornwall, acting as sheriff, dividing 
his time between his magisterial duties and the 
cultivation of science and literature, and was the 
friend and correspondent of Beddoes, Davy, Hitchina, 
Hellins, Trevithick and Hornblower. In 1804, a new 
sphere of activities opened for him by his election as 
M.F. for Helston. Two years later he was elected to 
represent Bodmin and he continued to sit for that 
borough until December 1832. “He was,” says Wild, 
“amphatically the representative of scientific iIntearesta 
in the House of Commons, and contmbuted by his 
exertions to carry many very important objecta. 
Indeed, he was continually called on to serve on 
committees of inquiry touching scientific and financial 
questions.” In 1808 he married Mary Ann Gilbert, 
only nisoe of Charles Gilbert of Eastbourne and then 
asscmed the name and arms of Gilbert. 

Culbert had a wide range of intereste. He oon- 
tributed p to the Philosophical Transactions, 
and the uario} Journal of Sotencs and Arts, was 
a oolleotor of traditions, ees carols of Corn- 
wali, and in 1838 published ‘ Parochial History 
of Cornwall”. From 1814 until bis death he was 
president of the Royal Geological Society of Cornwall. 
He caloulated for Telford the of the chains for 
the Menai Straits Suspension Bridge, selected Brunel’s 
design for the Clifton Suspension Bridge, suggested 
the founding of an observatory at the Cape of Good 
Hope, was chairman of the committee for rebuilding 
London Bridge, and was an advocate for the oon- 
struction of Plymouth Breakwater. 


J. D. Forbes, Baden Powell and Mellon! 


Wartixa from Edinburgh on December 27, 1839, 
to Prof. Baden Powell, J. D. Forbes said: “I own 
that I should be very glad to see a good synopsis 
of what has been done during the last eight years, 
well aware that, so far as my own contributions are 
concerned, they ware published in a form repulsive 
to the generality of readers, and even to many men 
of science who would j glean from your 
oritical pages how much has established, and 
on what kind of evidence, without troubling them- 
selves about details. . . 

“I h that you will not treat Melloni’s papers 
BO y as you propose. His earlier ones are full 
of interesting and original . So far as 
I am concerned, I have nothing to wish but that 
everything Melloni has done should be fully and 
accurately known, for by a rare good fertune there 
is nob a single debate in point of priority between 
us, and every experiment we have in common, with 
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a single exception—the variable polarizability—oor 
firms each other’s resulte. It is for you as a oriti 
to judge how far, if in any case my right conclusion 
were founded on false grounds, for this is the sur 
of Moelloni’s captious oriticiams.”’ 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on + 
before the dates mentaoned 
Assieraw? LBOTURNES Ix AGQRIOULTURE at the Mesex Institute c 
Mi teats a ORAT OR, Count 
Ohabnaford (December 80) 
repay pare oat at pion HOEREFORD GRAMMAR 


OaATHEDRAL Bon0d 
—Tho Clerks to the Governors, A D Steel and Son, 30 Castle Stree 
Hereford (January 13). 


SgoTrox Meuqoraenz for the Government 
Crown Agenta for the a a trey B.W.1 (quoting Tan 
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SPECIALISM, DEPARTMENTALISM AND PUBLIC 
‘ SERVICE 


po as: tong, boen: en argumen> agenep the 
admission of the acientifle worker to adminis- 
rative responsibility that the specialist is too 
mmersed in his own particular subject to be 
apable of taking the wide and detached views 
nvolved in administrative decisions, and that he 
hoes not possess either the wider vision or sense of 
ralnes required. Even in scientific work excessive 
pecialization is to-day an admitted evil, and the 
eam work neceasary in the attack on many 
oodern problems, whether in pure or in applied 
cience, is already tending to break down such 
solation and stimulate contacta between workers 
a different fields, to their mutual advantage. 

While, however, this charge is still freely levied 
gainst the technical or scientifio expert, it is 
trange that the analogy of this tendency with 
vhat may be termed ‘departmentalism’ is usually 
‘verlooked. The departmental mind, which limits its 
ange to the efficiency or welfare of one particular 
department without regard to the efficiency of the 
whole, is one of the commonest causes of weakness 
a industrial firms and one of the greatest obstacles 
o the introduction of new ideas and new methods. 
{or is the trouble confined to industry. How 
erious it can be in great Departments of State 
3 well shown by Sir Arthur Balter in one of the 
aost suggestive passages in his recent book, 
‘Security: Cen We Retrieve It?’ Even the 
aost efficient department tends to be innately 
onservative and unresponsive or unreceptive to 
ww ideas, which are rarely fostered in accordance 
“ith their deserts, either in regard to staff or 
o finance. 

This tendency is all the stronger if the specialized 


character of the department takes on the pro- 
fessional type and is reinforced by the character- 
istic oonservatiam of the professions. Only a 
detached administrator, possessing both know- 
ledge, vision and judgment, as well as the requisite 
authority, can hope to override such professional 
departmentaliam and prevent the prestige and 
ideas inherited from the past from blocking the 
affective development of new ideas. Nor is this 
indeed purely a technical or professional question. 
As Sir Arthur Salter pointes out im a further 
illuminating chapter on the personal equation, 
even in the administrator there is a grave tendency 
to adopt a purely defensive attitude, and to be 
occupied’ solely with the immediate need. 

The question of executive administration and 
leadership to-day is mdeed only partly a question 
of securing the effective utilization of technical 
knowledge. It is at least as much a question of 
finding and training men free from the departmental 
mind and outlook, who, while imbued with all the 
highest ideals of profeasionaligzm in respect of 
service and competency, are willing to accept 
responsibility, to face new issues frankly, to explore 
new methods, to accept criticiam and to try bold 
measures when required. This is true of leadership 
and administrators alike in national affairs as in 
local government. 

It is to the question of national leadership that 
Sir Arthur Salter directs attention ; but the question 
of local government has been raised from this paint 
of view almost simultaneously in an admirable 
broadsheet, “The Mechanism of Local Government’, 
issued by P E P (Political and Economic Planning) 
and by G. M. Harris in his study of the practice 
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of local government in ten of the largest British 
centres (“Municipal Self-Government in Britain’, 
by G. M. Harris. P. 8. King and Sons). These 
two publications set forth very clearly the prob- 
lems and issues involved both in thé complexities 
of local government and the provision of councillors 
and officers of the requisite calibre for their service. 

In local government, as in national govern- 
ment, there are three basic problems: the efficient 
development of each particular service; smooth 
co-ordination of different services to ensure the 
reconciliation of conflicting claims within each 
area; and the education of the citizen to create 
and maintain a vital and healthy community life, 
through both official and unofficial channels. The 
streas which in recent years has been laid on the 
efficient development of particular services has 
already shown that the attainment of a certain 
level of efficiency by arbitrary or bureaucratic 
methods may obstruct rather than help the general 
raising of standards. It may stifle personal initiative 
and judgment and encourage attitudes Incompatible 
with the spread of a sense of responsibility. Local 
and sectional efficiency threaten at times to 
strengthen departmentalism and thus to hinder the 
development of the community as a whole. 

This factor, as well as the growing complexity 
of central and local government, calls for councillors 
and administrators of the highest intellectual 
capacity, and above all of the constructive type 
who see possibilities and opportunities rather than 
difficulties and dangers, and who possess creative 
ability and the capacity to promote energetic and 
far-reaching projects. Technical factors in posaibly 
half a dozen or more fields have to be assessed, 
and the indirect as well as the direct effecta of the 
proposed action or policy have to be considered. 
Even if the administrator himself poeseases the 
high capacity and foresight to determine the policy 
which will give the maximum social result or 
efficiency, he may still have to convince a council 
or cabinet of the soundness of his judgment and 
proposal. 

Mr. Harris's inquiry into local government 
provides disturbing evidence that we are not 
getting men and women of the requisite intellectual 
calibre on our local or municipal councils. The 
increasing demands of time alone in such service 
deter many of the ablest industrial leaders from 
taking office, apart from their frequent reluctance 
to engage in the small politics of local elections. 
Arf analysis of the occupation of councillors will 
readily demonstrate the reluctance of professional 
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men to take up such work, and the absence of int 
lectual leadership is accentuated by the delibere 
or indirect discouragement from engaging in lox 
or national politics given by many large organi? 
tions to their employees. 

The position is in fact equally serious fr 
the point of view of elected representatives a: 
permanent staff. The large problem now confror 
ing us is that of achieving further oo-ordinat» 
between the efforta of public services in differe 
areas and between the effort of all the differe 
services operating within the same area. Su: 
co-ordination raises many issues. Even from 
purely technical or business angle, a high order 
administrative capacity and advanced techniqu 
are required to determine the most efficient uni 
and areas of operation of many different servic 
and for keeping their development in step aooor 
ing to a balanced programme to be realized ov 
a long period of years. Even when coupled wi 
dictatorial powers, such a task could not be pe 
formed satisfactorily without a olear grasp 
principle, knowledge of the essential potentialiti 
and limitations of different services, foresight as 
flexibility of outlook, and a keen eye for loc 
conditions. 

What complicates the situation is, of cours 
the fact that the representative bodies which oo. 
trol the administrative officers are at the san 
time expected to serve as a large-scale experimer 
in adult education. However firmly convinced + 
may beof the value of this system of responsible se} 
government, we oannot in the face of the demani 
and dangers of to-day ignore its weaknesses : 
exposed in practice. Ways and means must hb 
found of delegating the discussion of administrati» 
detail on purely technical matters on which expe 
advice is available, and ensuring that long-teér. 
issues and broad questions of principle receiv 
adequate attention from the representative bodie 
This means that, on one hand, some attemy 
must be made to give the average citizen son 
fuller insight into the functioning of democrat 
methods, their method of use and appropria 
fields of application, and on the other hand # 
ensure that the recruitment of staf by ~ loc 
authorities is not limited by local resources bi 
secures the ablest and most promising tale 
available. 

Considerations of this kind of themselves ma 
determine the size of areas of local governmen 
If the unit of administration is too small < 
poverty-stricken, it may be impossible to staif 
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with administrators and experts who are really 
competent to advise the local councillors. The 
methods of recruiting the most efficient staff 
and particularly the senior administrative officers 
become all the more important if they are to 
co-ordinate a number of large departments. Even 
if the size of an ares, is satisfactory and the author- 
ity has ble officials and far-sighted councillors, 
efficiency will not be attained if the local -govern- 
ment machine is faulty. Apart from the difficulties 
whioh inevitably arise in the oo-ordination of 
departments, the traditional system of committee 
rule has aggravated the situation, and without a 
delicate adjustment of the machinery and oo- 
ordination of committees, departmentalism may 
be further encouraged. 

While, however, as the PE P broadsheet points 
out, the present internal machinery of local 
government can be criticized from the point of 
view of its ability to secure the working of a 
consistent long-term policy applicable to all 
spheres of the work of a council, this does not 
imply that the committee system is a failure. A 
committee may be efficient as a representative 
body, bringing with it local acceptance, or.as an 
executive body carrying out or directing the 
administration, or more rarely as both. The 
danger, is that in seeking to combine the two we 
fashion an instrument efficient for neither pur- 
pose. Unless clear thinking and vigorous leader- 
ship can secure the integration of objectives 
throughout local services, a oo-ordinating body 
may in practice prove no more than another com- 
mittee in a committee-ridden world. a 

It should, of course, be remembered that already 


regional developments in such flelds as national | 


defence, transport, power supply or the water 
catchment areas are beginning to modify both the 
sphere and character of local government. Some 
of the new bodiea are appointed, not elected. 
While this may make for efficiency on the part of 
the full-time officers and draw into public service 
a considerable body of qualifled people who would 
not stand for public election, these developments 
raise questions of some importance, whether from 
the paint of view of efficiency or of self-govern- 
ment. The overlappmg of functions of local 
authorities and independently appointed ad hoc 
bodies merita close consideration in the light of 
scientific management, as well for national as for 
local welfare. 

The dangers of the present situation are 
indicated both by the P EP broadsheet and by 
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Mr. Harris’s book, and there can be no doubt as 
to the urgency of the problem. While the com- 
plexity of the problems of government increase, 
plans for improving its efficiency in a democratic 
society are Ynouch slower to develop. One factor 
in this is obviously the necessity for the education 
of public opinion as to the imperativeness of 
reform. Only under the -preeasure of enlightened 
public opinion can we hope to remedy effectively 
some of the weaknesses in our present system and 
stimulate the best brains and ablest administrators 
to take their place in the local and national council 
chambers. Much the same stimulus will be re- 
quired to implement proposals already detailed for 
the more efficient utilization of the university 
graduate in local government, and for improved 
methods of recruiting and promoting staff. It is 
only simultaneously with the improvement in the 
recruitment of the permanent staff and the 
attraction of the best brains of the community to 
the council chamber that we can hope for the vision 
and leadership which will promote the constructive 
integration of services and administration so 
seriously needed. Meanwhile there is a wide field 
open for investigation into the size of administra- 
tive units, the comparative merita and value of 
different methods or techniques for their admin- 
istration, apart from the exploration of such ideas 
as the staff college in reference to training and 
selection for the higher administrative posta in the 
permanent staff of industrial or local government 
or the civil service, and the much more difficult 
question of personal competence or qualification 
for executive responsibility in positions at present 
filled primarily on grounds of election and imfluence. 
Moreover, as the self-interest or profit motive in 
large-scale industry is replaced by ao basis of 
servioe and team work, the problem of industrial 
management and leadership becomes olosely allied 
to that of leadership and administration in public 
affairs. Here at least is an opportunity which 
should not be neglected by acientific workers any 
more than the responsibilities which they must 
acospt as oitizens for participating in the 
educational work required and in contributing 
their own share of service in the work of local 
and national government. Only as such oppor- 
tunities are voluntarily seized can we expect that 
the services of the scientific or technical expert 
will be more wisely and effectively used, and the 
scientifio administrator take the place in govern- 
ment which his administrative abilities as well as 
his scientific outlook both merit and demand. 
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JAMES GREGORY (1638-1675) 


James Gregory Tercentenary Memorial Volume 
Containing his Correspondence with John Collins 
and his hitherto Unpublished Mathematical Manu- 
scripts, together with Addresses and Essays com- 
municated to the Royal Society of Edinburgh, 
July 4, 1938. Edited by Prof. Herbert Western 
Turnbull. (Published for the Royal Society of 
Edinburgh.) Bp. xii+ 524+ 5 plates. (London: 
G. Bell and Sons, Ltd., 1939.) 25s. net. 


Taa James Gregory was an outstanding 
figure in the scientific world of the seven- 
teenth century must be generally known. The 
Gregoria telescope and Gregory’s series are 
familiar evidence that he was an exceptionally 
gifted man. It is also known that his name, the 
Anglicized form of Maogregor, is that of a family 
distinguished im academic circles in no ordinary 
degree. Perhaps that celebrity owea something to 
the powder, wholesome but nauseous, prescribed 
by the great-grandson of James. At the same 
time it is probably less well known that in a space 
of two centuries this family produced a round 
soore of men who roge to professorial or equivalent 
rank. But of James himself even the few who 
had studied his published works could have gained 
only an imperfect estimate. For a more adequate 
view it will be necessary to consult this admirable 
volume produced under the editorship of Prof. 
Turnbull for the Royal Society of Edinburgh. 
The largest section of the book contains the 
correspondence. Of the 111 ‘documenta now 
printed the chief source is a collection of 57 letters 
at St. Andrews. These include fifty letters from 
Collins to Gregory. The letters from Gregory to 
Collins are partly reprinted from Rigaud ’s ‘“Corre- 
spondence of Scientific Men” (being now inaccessible 
otherwise) and partly from Royal Society MSS. 
The other documents, less than thirty, are drawn 
from various sources and involve other writers. 
No correspondence passing directly between 
Gregory and Newton has been included. 
Gregory's life was unhappily short. After 
publishing his early work, the “Optica Promota”, 
he travelled on the Continent as far as Rome 
during the years 1664-1668. The greater part 
of the time was spent at Padua, where he imbibed 
the ideas of Cavalieri (d. 1647) and published two 
of ' his works, the ‘Vera Quadratura’” and the 
“‘Geometrise Pars Universalis”. The “Exercitationes 
Geometrice” is a short and remarkeble tract 
published in London during the winter after his 
retum. In the meantime, in the autumn of 1668, 
Gregory had been appointed to the professorship 


of mathematica newly founded by Charles II at 
Bt. Andrews. The last year of his life he spent as 
the first occupant of a similar chair at Edinburgh. 

Tt was in 1663 and in London that, Gregory 
became acquainted with Collins. John Collins, 
was @ romarkable man, with a gift for correspon- 
dence which has made him a pivot in the scientiflo 
history of the seventeenth century. He is*de 
scribed as an acoountant ; but as he was generall 
employed in government service, he may be 
regarded like Pepys as an early type of civil 
servant. Like Pepys he, too, was drawn into the 
airale of the Royal Society. His own special 
interest lay in the theory of equations, but the 
problem of quadratures appealed to him in his 
professional capacity and he had a wide appre- 
ciation of all the mathematical developments and 
writers of his time. Gregory, on the other hand, 
was out off from the outer world and intellectually 
isolated at St. Andrews. He therefore found in 
Collins an invaluable correspondent and agent. | 

Each letter is here followed by editorial notes 
which give a lucid and succinct explanation of the 
allusions. Letters and notes together afford a 
mine of information on the scientifio eventa and 
personalities of the day. On the teroentenary of the 
first observation of a transit of Venus, references 
to Horrocks have a topical interest. His “ 
Posthuma” appeared about August 1672, and 
reached Gregory the following spring, bringing the 
acknowledgment: “I received these letters ye 
mention, a8 also that box, together with the things 
contained, and particularly Horrocii Posthuma, for | 
which I must acknowledge myself exceedingly 
engaged to you. I have perused him, and am 
satiafled with him beyond measure. It was a great 
logs that he died so young, many naughty fellows 
live till eighty.” A month later Newton closes a 
letter to the same intermediary Collins with the 
laconic sentence: “I must joyn with Mr. Gregory 
in admiring Mr. Horror.” 

These characteristic appreciations are familiar | 
to readers of Rigaud. What is new is the: 
account of an incident which might have led to a | 
rupture between Gregory and Collins, and did in 
fact lead the latter in hia agitated apology to pen 
a sentence which has fair claims to be considered 
the longest in the English-language. Gregory had 
produced a series solution of Kepler’s equation 
and Collins had offered to have it printed at the 
end of the “Opera Posthuma”. Gregory assented, 
but the addition was not made. Taxed with the | 
omission, Oollins explains very late in the day 
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that “Hickman a Bookseller the undertaker broke” 
and the printer refused to throw good money after 
bad by making any addition. Prof. Turnbull 
blames Collins for not keeping Gregory informed 
of these circumstances. Possibly also Collins may 
have exceeded his authority in making the original 
suggestion, since Wallis, not Collins, was the editor 
of the work. In any case the piece had only a 
mathemAtical interest, and though it must be 
deplored that it was not published, a book oon- 
secrated to Horrocks was not the place for it. 

Rat valuable and interesting as the corre- 
spondence will be found, illuminated as it is by 
editorial comments, the book owes ita most 
important feature to another circumstance. 
Gregory was a careful man and he used the blank 
spaces of the letters he received to record his own 
mathematical notes. With patient industry and 
no little ngenuity Prof. Turnbull has reconstructed 
these notes, and the result reveals the remarkable 
progress made by Gregory in attacking the mathe- 
matical problems of his day. Though this work 
was, with sight exceptions, never published, it 
must be taken into acoount in arriving at any 
estimate of Gregory's powers. 

The notes touch on a variety of subjecta. Not the 
least interesting are those which deal with the 
theory of numbers and show that Gregory, like 
Wallis, had entered seriously into a field in which 
it has commonly been supposed that Fermat 
reigned supreme and alone. But im view of their 
date, it is naturally the notes which deal with the 
calculus which possess the most general interest. 

Since the days of the “Commercium Epis- 
tolicum” the dispute over priority between 
Newton and Leibniz has lost ita edge. If the 
question is asked: Who was the inventor of the 
calculus, the preliminary question arises, what is 
meant by “the calculus” } If the answer is made 
to depend, as it reasonsbly can be, on the notation 
which is now associated with the operations of the 
calculus, the inventor was Leibniz, and about that 
there has never been any dispute. If the question 
refers to the general ideas and principles of the 
calculus, the invention can scarcely be attributed to 
one of two men, for it was the work of a generation 
of which the history has certainly not been fully 
explored yet. As to the subject, the problem of 
quadratures was old enough, and isolated solutions 
had been found as early as the Greeks. Similarly 
the caloulation of rates of change (fluxions) could 
present no great difficulty when the need arose. 
Henoe the critical step is to be seen in recognizing 
the inverse relation between theses two processes. 
Now this relation was first pointed out, if in only 
& geometrical and limited form, by Gregory in his 
“Geometria pars universalis” (1668), two years 
before Barrow published the same result. 
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It is therefgre of peculiar interest to follow the 
evolution of Gregory’s ideas as Prof. Turnbull has 
reconstructed them. At the time, the knowledge 
of geometry was far in advance of what Gregory 
calls “‘analyticks’’ He himself was well equipped 
for the taak of promoting this side of mathematics. 
In his “Vera Quadratura’, where convergent 
sequences are explicitly introduced, he had shown 
an exceptional sense of the nature of infinite 
processes. The resulting conflict with Huygens 
was most unfortunate, for Huygens was essentially 
a fair-minded and generous man, as he showed 
afterwards when he recommended Gregory for 
a position in the Paris Academy. It was from the 
geometrical aide that Gregory approached the 
subject, and indeed by calculating the subtangente 
of curves (y. dz/dy). Only later he recognized the 
primary significance of the derivative, and from 
this point he was quickly led to the proceas of 
successive differentiation. Armed with this 
weapon, he used his results to calculate power 
series and thus anticipated Taylor’s theorem by 
nearly half a century. It has always seemed 
strange that this disoovery was reserved for Brook 
Taylor; perhaps Colin Maclaurin appears 4 more 
natural heir to his own part of the legacy. But 
Prof. Turnbull has now shown that Gregory was 
in effective possession of the secret. By his failure 
to publish the method not only has Gregory lost his 
due recognition, but also, what is more important, 
the progress of mathematics must have been 
retarded at the time. As it is, while applications 
of the method by him have been established, there 
ia no trace of a general proof. It is also to be 
noticed that there is no sign of any attempt to 
devise or employ an appropriate notation. Ap- 
parently Gregory felt no need for one. He was 
working for his own satisfaction. 

Gregory’s short life closed in 1675. The date 
and the shortness of the span combine to make 
what he accomplished remarkable. The more 
important formule of interpolation were his dis- 
covery. So was the general binomial theorem, 
under the guise of finding “the number of a 
logarithm”. A set of excellent essays on the 
published works of Gregory completes the work, 
and suggests that a valuable source of information 
has been too little ee But the feature 
which distinguishes this from the generality of 
memorial volumes is the reconstruction of Gregory’s 
fragmentary original notes. Under Prof. Turnbull’s 
expert guidance it is possible to look over the 
mathematician’s shoulder and see him actually at 
work. For this reason the book is not only a 
valuable contribution to the history of mathe- 
matios: those who are interested in the subject 
cannot fail to find it as fascinating as “it is 
instructive. H. C. PLUMMER. 
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CHEMISTRY OF THE ALKALI AND ALKALINE 
EARTH METALS 


Gmelins Handbuch der anorganischen Chemie 
Achte völlig neu bearbeitete Auflage. Heraus- 
gegeben von der Deutechen Chemischen Gesell- 
schaft ; 


(1) System-Nummer 22: Kalium. 
Verbindungen bis Kaliumacetat. 
xxv. 15 gold marks. 

(2) System-Nummer 22: 


Lief 4: 
Pp. 805-932 + 


Kalium. Lief 5: 


Verbindung bis Kalium und Wismut. Pp. 938- 
1074. 19.50 gold marks. 
(3) System-Nummer 24: Rubidium. Pp. xviii+ 


x-4-250. 31.50 gold marks. 
(4) System-Nummer 25: Caesium. Lief. 1: 
Verkommen, Darstellung und Figenschaften des 
Metalls. Pp. 104. 12 gold marks. 
(5) System-Nummer 25: Cacsium, mit einem 
Anhang über Ekacaesium, Lief. 2: Verbindungen 
des Cacsiums, Ekacaesium. Pp. xx+105-268+ix. 
21.75 gold marks. 
(8) System-Nummer 27: Magnesium. Teil B, 
Lief. 1: Verbindungen bis Magnesium und Jod. 
Pp. vii+200. 23.25 gold marks. 
(7) System-Nummer 27: Magnesium. Teil B, 
Lief. 2: 
Pp. 201-330. 15.75 gold marks. 
(8) System-Nummer 27: Magnesium. Teil B, 
Lief. 3: Verbindungen bis Magnesium und 
Wismut. Pp. 331-422+xiv. 12 gold marks. 
(Berlin: Verlag Chemie, G.m.b H., 1937-38.) 
(1,2) (SECTIONS 4 and 6 of the volume on 
potassium of this great work deal with 
ita compounds with boron, silicon, phosphorus, 
arsenic, antimony and bismuth. Three derivatives 
of the boranes have been identified, namely, 
K,B,H,, K,B,H,, and K,B,H,, of which the first 
ia the most stable. Stock and his collaborators 
have shown that although boroethane acta as & 
dibasic acid, it is also unsaturated, so that when 
potassium acts upon it the ionized hydrogen is not 
discharged but is used to saturate the boron 
complex, its charge being transferred to the metal : 
H,(BH,: BH,) + 2K = K,(BH,.BH,). On hydro- 
lysis of the product, a dihydroxydiborane 
K,/H,B,(OH),] is formed, which was formerly 
regardéd as a hypoborate, KH,BO. Further 
hydrolysis yields potessium metaborate. The 
existence of five anhydrous and three hydrated 
potassium borates is indicated on the phase-rule 
diagrams, but only one borofluoride is mentioned. 
Inedealing with the manufacture of potassium 
carbonate, although many different methods are 
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given, chief strees is laid upon the Kngel-Precht 
process from sylvine and magnesium carbonate 
and the electrolytic process. The manufacture of 
potassium cyanide is dealt with fully and some 
organic salts are also described. Varying resulta 
seem to have been obtained for the solubility of 
potassium bitartrate according to the method 
chosen. 

The constitution of the metaphosphates of 
potassium is not yet completely established. Only 
polymeric forms appear to exist, namely, tri-, 
tetra- and hexametaphosphates. The hexameta- 
phosphate is obtained as a hygroscopic mass by 
precipitating the lead salt and allowing it to react 
with potassium sulphate. On heating this to 
660° C. the insoluble Kurrol salt is formed. There 
is also some uncertainty as to the actual constitution 
of the antimonate and of tartar emetic, for the latter 
of which three possible structures are suggested. 

(8,4) The heavy alkali metals rubidium and 
cium are both obtained from artificial carnallite, 
a by-product in the extraction of potassium from 
the mineral, which contains 0:02 per oent of 
rubidium chloride and only 0:0002 per oent of 
cæsium chloride. By the action of water much of 
the potassium chloride can be crystallized out, 
when both rubidium and cæsium may be precipi- 
tated from the concentrated mother-liquor as 
silioomolybdates. The molybdenum is then 
removed by volatilization as oxychloride in a 
current of hydrogen ahloride. From an acid 
solution of the residue, potassium and rubidium 
free from cæsium can be precipitated as chlorides 
by addition of alcohol, and antimony chloride will 
precipitate casium antimony chloride free from 
the other alkali metals. The rubidium is freed 
from potassium by repetition of the silicomolybdate 
process. It is obtained pure by the electrolysis of 
the fused hydroxide. Iron wire surrounded by 
magnesite is used as cathode and two diaphragms 
are needed to protect the metal from anodic 
oxidation. 

Cæsium is obtained chiefly from the mineral 
pollucite, a caainm aluminium silicate found in 
the felspar quarries in the State of Maine, U.S.A. 
It can be obtained pure from its cyanide by 
electrolysis, and on account of ita low melting 
point (28°6° C.) it can be filtered under petroleum. 
The metal is used in the construction of photo- 
cells and thermionic valves. Very thin layers of 
cæsium on & metallic surface give a much stronger 
photo-electric effect than compact layers, but the 
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«ction is rather complex. Up to a certain minute 
shickneas, while the cæsium is held solely in the 
orm of tons on the surface it produces no selective 
dect, the photo-amission proceeding entirely 
rom the under layer of metal. Beyond that point 
toms of cæsium begin to be adsorbed which can 
themselves emit photo-electrons, but when the 
dayer is about one atom in thickness reversal of 
the dipoles occurs with a consequent shift of the 
whoto-chemical threshold towards shorter wave- 
i ; 

Rubidium chloride and bromide become coloured 
ondér the influence of radium or X-rays, and 
rubidium tri-iodide, unlike potassium tzi-iodide, 
can be obtained in the anhydrous form. The 
rubidium salts of the tartaric acids show reversal 
of sign in optical rotation for sodium light. 

(5) Compounds of cæsium, though similar to 
those of other alkali metals, exhibit certam 
peculiarities. Thus we. find no fewer than four 
sub-oxides in addition to the basic monoxide and 
the two peroxides, and although the fluoride 
orystallizes like sodium chloride and other alkaline 
halides in face-centred cubes, the chloride, bromide 
and iodide of cæsium assume the body-oentred 
cubic lattice. Of the last three compounds the 
chloride alone is dimorphous, ite orystal form 
changing at about 445° C. to the face-centred type. 
Again, various polyhalides such as CeBr, Cal,, 
Cal BrCl, eto., have bean isolated in stable unsol- 
vated form. The cesium analogue of tartar- 
emetic has been prepared and like the latter is 
now formulated as a co-ordinated aquo-salt 
Ca(Sb(C,H,0,).H,0}.4H,0. 

Many attempte have been made to isolate 
element No. 87, Mendeléeff’s eka-cæeium, but so 
far the evidence of ita existence rests on a some- 
what slender basis. If the element existe at all, 
it appears to be extraordinarily scarce. In 1929 
Papish and Wamer obtained several alums from the 
alkalis extracted from samarakite, a mineral rich 
In uranium, and after repeated recrystallizations 
the fraction richest in cesium and poorest in 
potassium was found to give five of the X-ray 
spectral lines calculated for eka-casium by 
Moseley’s rule. Examination by the mase-spectro- 
graph of this alum indicated the existance of ions 
of mags 220 + 1 at 600-700° C., but their intensity 
was about 10+ of that of the cæsium ions. 

(6,7) Compounds of magnesium with most of 
the non-metals are described in Parta B 1 and 2. 
At present only spectrographic evidence is avail- 
able of the existence of a hydride. The oxide is 
very stable and is not reduced by hydrogen at 
2,500° C. under a presure of 150 atmospheres. 
The dioxide has not been obtained in the pure 
state, but by the action of hydrogen peroxide on 
salts a product rich in oxygen has been obtaineil 
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which gives a stable compound, MgO,.3MgO. Aq, 
an exposure to air. In addition to the well-known 
nitride, magnesium yields an explosive azide MgN,, 
a diamide, a hexammine and many co-ordination 
compounds with organic bases. 

The hydrolysis of magnesium chloride by water 
vapour occurs in two stages, the formation of basic 
salt being exothermic, whereas above 505° C. an 
endothermic decomposition to oxide occurs. On 
the other hand, the salt is not hydrolysed by 
liquid water even under pressure, although the 
solution has a strong corrosive action on metals 
and alloys. At room temperature, pyrites is 
oxidized in presence of a solution of magnesium 
chloride to ferrous sulphate and sulphuric acid. 

ium chlorate and its tri-hydrate are very 
powerful dehydrating agents, the anhydrous salt 
being twice as effective as the hydrate. Both 
can be used with advantage for drying gases ; and 


‘since they are neutral in reaction, have a greater 


capacity for absorbing water than phosphoric 
anhydride, do not become pasty on exposure to 
air and can be regenerated after use, they may be 
regarded as superior to other dehydrating agents. 
The tri-hydrate oan absorb about 20 per cent of 
its weight of water to form the hexahydrate. As 
it yields a hexammine, it is not suitable for drying 
ammonia. 

Magnesium sulphide can be obtained in an 
exceptionally pure state by the action of carbon 
disulphide on magnesium sulphate in a current 
of nitrogen at 700-900° C. It is not luminescent 
unless it contains traces of other metals with 
smaller atomic diameters than magnesium. The 
colour of the phosphorescence depends on the 
foreign metal. 

Several hydrates of the sulphate are known ; 


- the anhydrous salt is not obtainable from a solution 


in water, but can be prepared by careful dehydra- 
tion of the heptahydrate, although hydrolysis is 
apt to occur during the process. The dehydration 
of magnesium carbonate tri-hydrate is generally 
aocompanied by loss of carbon dioxide unless the 
experiment is carried out in a closed vessel, when 
the basic salt which is first formed slowly re- 
abeorbs the gas to form the anhydrous galt. The 
precipitation of magnesia alba is a rather complex 
process. When the proportion of sodium carbonate 
to magnesium sulphate in solution is insufficient 
to oeuse precipitation, magnesium carbonate 
trihydrate can be crystallized out, whereas excess 
of the alkali will precipitate a basic salt. A table 
is given showing the composition of the mother- 
liquor resulting under various conditions. 

(8) In this part will be found accounts of salte 
of magnesium with a few of the commoner organic 
acids, together with compounds containing silicon, 
phosphorus, arsenic, antimony and bismuth. 
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Naturally occurring silicates of the metal are 
dealt with elsewhere, although the phase-rule 
diagram of the system MgO: SiO, is given and 
also full details of the physical properties of the 
anhydrous orthosilicate and the varieties of 
metasilicate, namely, clino-enstatite, enstatite, and 
the monoclinic and rhombic amphiboles. The 
phosphates present some rather formidable struc- 
tural problems on account of their number and 
variety. 

It would be interesting to discover the orientation 
of the stable salt Mg,(PO,),.22H,O, which Bassett 
and Bedwell observed to change to the octahydrate, 


CLIMATE 


Klima, Wetter, Mensch 

Von E. Brezina, W. Hellpach, R. Hesse, E. 
Martini, B. de Rudder, A. Schittenhelm, A. Sey- 
bold, L. Weickmann. Herausgegeben von Heinz 
Woltereck. Pp. viti+ 446. (Leipzig: Quelle und 
Meyer, 1938.) 18 gold marks. 


Shen subject of this book is climate and weather 

as part of man’s environment— Lebensraum 
in the literal sense—imaluding not only the natural 
air of the free countryside, but also the modified air 
of great cities, houses, air-cdnditioned buildings and, 
on & still smaller scale, within clothing. These 
studies on the borderlands of meteorology and 
biology or medicine are highly specialized, and 
they are dealt with in a series of memoirs by 
different authorities. In the first and longest 
section, Prof. L. Weickmann seta out the fanda- 


mental basis, the elements of climate and weather. ` 


This is to some extent orthodox meteorology, but 
with a difference. It starts with a detailed account 
of solar radiations of all wave-lengths and their 
biological effects ; other climatio elemente in turn 
are treated from the same point of view. ‘Sensible’ 
temperature and the cooling power of air are fully 
discussed, while for humidity the important 
quantity is taken as the physiological saturation 
deficit. 

The processes of weather come next; here the 
biological aspect is to some extent lost sight of, 
and the author is drawn aside into his favourite 
topic of rhythms in barometric pressure. This is 
followed by an account of seasonal and other 
long-period weather changes, and the section ends 
with a thorough and interesting acoount of the 
modern study of micro-climatology, the effect of 
small surface festures---hills and valleys, streets, 
forests and growing crops. These minute studies 
have been pursued very thoroughly in Germany 
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in presenoe of the mother-liquor, in the course o 
& few weeks. The work of these authorities on thi 
glowing of orthophosphates and pyrophosphate 
might have been given in fuller detail, particularly 
their observations on the heat evolution on glowing 
and their co-ordination theory of the structura 
changes which accompany the glow. A structura 
formula has recently been assigned by Beinteme 
from X-ray analysis to magnesium antimonate 
MgO.S8b,0,.12H,O, in which six molecules of 
water are oo-ordinated with the cation and six 
hydroxyl groupe with each of two anions, thus : 
[Mg(H,0),} [(8b(OH),! 


AND MAN 


in recent years, and the book contains a great deal 
of information which is not otherwise readily 
available, as well as some striking illustrations. 

In the rest of the book the emphasis is mainly 
on the biological aspect. B. de Rudder has an 
important memoir on the basis of human bio- 
climatics, divided into the influence of the separate 
climatic elements, of climate in general and of 
weather (meteorobiology). Solar radiation still 
holds pride of place, from such diverse aspects as 
rickets, sunburn, and the coincidence between 
outbreaks of oerebro-spinal meningitis and sun- 
spot maxima. In questions of bioclimatios there 
are still plenty of unknown quantities. A. Sohitten- 
helm deals with the curative factors of different 
types of climate, stressing the need for medical 
advice in selecting the correct treatment, for 
example, for nervous diseases. E. Martini desaribes 
the part played by climate in the causation’ of 
disease-——a highly complex subject involving the 
life-history of the organisms responsible for 
epidemics such as malaria, which is treated at 
length. The remaining chapters, comparatively 
short, are: Man in an Artificial Climate (E. 
Brezina); Plants, Climate and Weather (A. Sey- 
bold); The Animal and the Climate (R. Hesse) ; 
and Culture and Climate, by W. Hellpach, a 
philosophical essay on ‘culture’, relating not only 
material civilization but also political develop- 
ment, religion and other spiritual values to the 
natural environment, of which olimate is an 
important part. 

The book is well printed, but in the Gothio type 
which he who rung (or travels by train) finds 
difficult to read. There are no exact references, 
merely citations of a few names ; there is no biblio- 
graphy and no author index, ao that it is very 
difficult to follow up or find the authority for any 
particular statement. C. E. P. Brooxs 
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A SYNOPSIS OF GENETICS 


An Introduction to Genetics 
By Prof. A. H. Sturtevant and Prof. G. W. Beadle. 


Pp. 801. (Philadelphia and London: W. B. 
Saunders Co., Ltd., 1939.) 14s. net. 


Te "increasing number of publications of 
recent years which deal with the subject. of 
inheritance is testimony to the keen interest in 
the *laws and principles of this science. Onur 
knowledge of it increases daily through the research 
activities of universities, experiment stations 
and other institutions, and it is becoming exceed- 
important now to disseminate this. know- 
edge in order to make further progress possible. 
etics is taught in the universities of the United 
tates as an important subject in biology, and in 
reat Britain, where the teaching of biology is 
backward, genetics has been given the place 
f æ Cinderella. A few years ago it was perhaps 
sufficient to acquaint the student only with 
endelian ratios; nowadays, however, the rapid 
advancement of ' genetical discoveries makes it 









At present there are several introductory text- 
books. AIl have some defects due chiefly to over- 
simplification, omissions, or lengthy discussions of 
insignificant details, which prevent these taxt- 
books from satisfying in all respecte the needs of 
teachers and students of genetics. The book under 
review is written by two well-known authors, and 
it is planned as an introduction to genetics for the 
use of students with an elementary knowledge of 
biology. The senior author is one of those pionsers 
who are responsible for the foundation of modern 
genetics ; to him we owe much of.our concept of 
the linear arrangement of genes in the chromo- 
somes and the construction of the first chromo- 
some map. Dr. Beadle’s researches on maize 
genetics are widely recognized, and his recent 
contributions in collaboration with Dr. B. Ephrusai 
have opened up & new approach to the atudy of 
the developmental properties of the hereditary 
material. Obviously, a book written by such 
eminent authors should be judged by a high 
standard. 

The order in which the material is presented is 
claimed to be a natural one and the reader will 
find the approach to genstics entirely novel. The 
opening chapter deals with the Inheritance of sex, 
sex being the most widely spread and generally 
recognized discontinuous character and the mech- 
anism underlying ite inheritance the most simple 
and easily understandable. The other chapters 


follow in logical sequence, though it is difficult to 
axplain why Chapter xv, inheritance in trisomica 
and tetrasomice, is separated from that on poly- 
ploidy (Chapter xix) by discussions on sex deter- 
mination, population genetios and selection. An 
encydlopsedic tendency is often revealed by bring- 
ing together apparently unrelated phenomena ; 
for example, Chapter xvii, which deals with 
multiple genes, also includes a discussion on 
asexual reproduction and identical twins. 
Throughout the book emphasis is laid on the 
mechanical aspect of heredity. Mendelian laws 
and probability expectations are presented in a 
way that will soon convince the student that 
ganetios is a ‘mathematioally developed subject’. 
Nothing has been omitted which will help to 
elucidate to the student the method of character 
tranamisaion. The authors direct special attention 
to crossing-over, a proceas responsible for new 
combinations of characters. It is the first text- 
book of genetics in which the consequences of 
crossing-over are presented correctly; crossing- 
over is described ag an event which takes place 
during the meiotic prophase when the associated 
homologous chromosomes are in the four-strand 
stage, and ita products are interpreted in this sense 
throughout the whole book. To illustrate the 
various characteristics of the proceas of crossing- 
over, the behaviour of attached-X chromosomes in 
Drosophila is presented at great length. One may 
wonder, however, why the authors failed to direct 
attention to the effecta of age, sex and temperature 
upon oroseing-over, ainos these are of practical 
importance. Teachers and students will regret 
that the various topics are discussed too briefly, 
for while in this way the student oan get a clear 
idea of the principles involved, he will need a 
teacher’s assistance to understand all the essentials. 
This difficulty will become obvious in working out 
the problems, for in many cases the student will 
not be able to solve these very interesting and 
instructive problems unless he makes use of the 
references quoted at the ends of the chapters. 
The authors, wishing to appear impartial and 
objective, confine themselves to a strict presan- 
tation of facta. Oertain data are recorded without 
any interpretations whereas others are completely 
omitted, presumably because the authors do not 
consider them proved experimentally. This alone 
is probably the reason for omitting an account of 
Haldane’s interesting method and results relating 
to partial sex-linkage and the first chromosome 
map in man. No reference is made to Fisher's 
theory of dominance, which as a scientific thought 
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is worthy of report. As an example of where 
caution can be excessive, we should like to direct 
attention to & statement (p. 301) that new shoots 
which develop from the callus tissue in decapitated 
tomato seedlings “for some unknown reason” are 
frequently tetraploid. It would appear entirely 
reasonable—and it is moreover supported. by 
Mather’s observation (J. Genet., 27,127; 1933)— 
that somatic doubling of chromosomes may have 
resulted from failure of wall formation in the 
dividing cell, followed by a fusion of the two nuolei 
during the next resting stage or division. May 
not such extreme caution in avoiding references 
to plausible suggestions defeat the very purpose 
of the book, namely to stimulate thought and 
inspire inquiring reasoning m the student ? 
However, these few criticisms cannot belittle 
the great value of the book. The most striking 
impreasion which the reader geta is of the great 
wealth of information which has been condensed 
into the twenty-three chapters it oontains. 
Much of this has been gained by the personal 
experience of the authors. Various genetical 
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phenomena, especially those which have beer 
experimentally tested, for example, homozygosis 
attached-X chromosomes, ring chromosomes. 
somatic crossing-over, preferential segregation anda 
others too numerous to mention, which are either 
omitted or only briefly dealt with in other text- 
books, are here described and explained in detail. 
The diagrams are particularly excelent and 
instructive. It is evident that the. authors’ 
interests are centred in Drosophila and maige 
genetics, most of the examples given to illustrate 
the working mechanism of heredity being taken 
from these fields—perhaps more than are néoes- 
sary. The novelty of presentation and inclusion 
of fresh material render this book a particularly 
important contribution to genetical literature, and 
Its value will be fully appreciated only when it has 
been in use. The book is comprehensive, up-to- 
date and reliable, and the information which it 
contains is accurate—thus it can claim to be more— 
than a text-book ; it will be regarded by many £" 
teacher and student as a veritable encyclopmdia of 
genetics. P. C. Korner. 


RADIO-COMMUNICATION 


(1) The Elements of Radio-Communication 
By O. F. Brown and E. L. Gardiner. Second 
edition. Pp. vii+ 551. (London: Oxford Uni- 
versity Press, 1989.) 168. net. 


(a) Télégraphie et téléphonie sans fil 

Par O. Gutton. (Collection Armand Colin: Section 
de physique, No. 6.) Neuvième édition entière- 
ment refondue. Pp. 183. (Paris: Armand Colin, 
1939.) 18 franos. 


(3) The Radio Manual 

For Radio Engineers, Inspectors, Studentsa, Oper- 
ators and Radio Fans. By George E. Sterling. 
Third edition. Pp. vi+ 1120. (London: Chap- 
man and Hall, Ltd., 1938.) 25s. net. 


Ta science and practice of radio-communi- 
cation have, during recent years, advanced 
at such a rate that it is desirable that the books 
dealing with fundamental principles should be 
revised to keep abreast of the progrees, and also 
that new books or monographs should deal in an 
up-to-date manner with the latest phases or appli- 
cations of the subject. 

(1) The first book under consideration here 
was produced by the first-named author about 
twelve years ago, and a second edition has now 
been prepared in co-operation with the second 
auth8r. This work gives a comprehensive survey 


of the elementary principles underlying radio- 
communication and is suitable etther for the 
general reader or for the student making an early 
acquaintance with the subject. Although it is 
almost entirely devoid of mathematios and formule, 
the treatment of the whole subject is on a very 
sound and easily understood basis. This second 
edition covers the whole subject from the gener- 
ation and study of high-frequency oscillations to 
ther application in the various forms of radio- 
communication, including telegraphy, telephony, 
broadcasting and television. 

In covering this wide field, the authors have very 
wisely avoided giving any detailed attention to 
those specialized sections of the subject which are 
adequately treated in other works, to which the 
serious student may refer. They rightly suggest 
that this work forms a useful elementary text- 
book on the subject, and with the view of enhancing 
ite utility in this respect, a number of questions 
have been appended to each chapter, the majority 
of these questions having been extracted from the 
examination papers of various technical institutions 
granting certificates to successful candidaten. - 

The general production of the book is very good ; 
misprints are rare, but it would have been an 
advantage if more of the chapters had been 
sectionalized and provided with sub-headings. 

(2) Although the second book under notice is 
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described as the ninth edition, it is explained in the 
preface that the text has now practically been 
rewritten in order to produce a comprehensive 
survey of the principles of radio-communication 
in the light of modern knowledge and practice. 
The subject is treated in a general but not too 
elementary manner, it being assumed that the 
reader has some slight acquaintance with electrical 


cirouits ind alternating currents. The volume is ` 


of a very handy pocket size and should be appreci- 
ated by those who desire a general survey of the 
subject in the French 

(8) The sub-title of the third book indicates 
the class of reader for whom it has been especially 
prepared, namely, those engaged in the production, 
operation, inspection or maintenance of radio- 
communication apparatus of all types. The first 
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edition of the work was published in the United 
States some ten years ago, and it has undoubtedly 
been a success in ita right sphere. The present 
edition of more than a thousand pages is a working 
manual of the practice of radio-communication on 
land, at sea, and in the air, with illustrated 
descriptions of the equipment used, and including 
detailed explanations of the general regulations and 
operating procedure appertaining thereto. 

So far as the publication of the book in Great 
Britain is oonoerned, ita usefulness is severely 
limited by the fact that the majority of the sys- 
tems, apparatus and regulations described are 

tative of American practice, and so they 

are not of general direct interest to those engaged in 
radio-communioation outside the United States. 
R. L. 8.-B. 


STEAM DATA 


(1) Abridged Callendar Steam Tables 

By the late H. L. Callendar, revised by G. 8. 
Callendar. Fourth edition. Centigrade Unita. 
Pp. 8. Is. net. Fahrenheit Unite. Pp. 8. ls. net. 
Charts for above. 18} in. x 16 in. 6d. net each. 
(London: Edward Arnold and Oo., 1939.) 


(a) The 1939 Heat-Entropy Diagram for Steam 
Plotted from the 1939 Callendar Steam 
Tables 

Based on Research by Prof. A. C. Egerton and 
G. B. Calendar. (Published for the British Elec- 
trical and Allied Industries Research Association.) 
38} in. x 334 in. (London: Edward Arnold and 
Co., 1939.) 48. net. 


(1) Ix association with the 1939 Callendar Steam 

Tables [Fahrenheit Unite] there have also 
been published, in convenient octavo pamphlet 
form, two sets of Abridged Calendar Steam Tables. 
These, which are now in their fourth editions, are 
available both in centigrade units and in Fahren- 
heit units, and appropriate to each there has also 
been prepared a total heat-entropy chart, 
15 in. x 18 in. 

In these tables and charte a considerable 
amount of revision has been effected in order to 
bring the figures preeented into accord with the 
resulta of recent work in this fleld of research. To 
meet also the extending needs of those concerned 
with the design, testing and operation of steam 
plants, the values have been carried on to a 
pressure of 3,000, pounds per square inch. Included 
are a number of equations for saturated steam 
and general equations for steady flow, so that for 


most general purposes these publications supply 
such information as will be required at very 
moderate oost—a consideration which should place 
them within the reach of students. 

(2) Where, however, the nature of the work 
demands more extensive data and a chart of larger 
scale, the 1939 Heat-Entropy Diagram for Steam 
is now available. This is of large size, on a sheet 
38} in. x 334 in., and has been plotted from the 
1939 Callendar Steam Tables based on research by 
Prof. A. C. Egerton and Mr. G. 8. Callendar, on 
behalf of the British Electrical and Allied Indus- 
tries Research Association. It has been produced 
in three colours and, as a result, any one of its 
closely grouped series of lines can be followed with 
ease to the desired point or vice versa. The lattice 
on which the diagram is plotted and which repre- 
senta co-ordinates of entropy and heat is shown in 
green, the scales being 1 om. to 0°01% and 1 am. 
to 10 B.Th.U. per pound. The pressure, tempera- 
ture and dryness curves are in black, while those 
of volume and superheat appear in red. Recalling 
the trend of these several curves in this type of 
chart, it will readily be seen that the arrangement 
adopted is the most favourable to ease of inter- 
pretation. 

The care which has been taken in plotting the 
vast number of values which have been nebessary 
for the preparation of so extensive a diagram, and 
the remarkable accuracy with which it has been 
reproduced in three different colours, reflect the 
highest credit on those responsible for the original 
and on those also to whose technical sk#l its 
reproduction is due. 
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TISSUE RESPIRATION 
By Pror. R. A. Perens, E.R.S., 


DEPARTMENT OF BIOCHEMISTRY, OXFORD 


DISCUSSION on tissue respiration was 

organized for August 31 jointly between 
Sections B and I (Chemistry and Physiology) of 
the British Association at Dundee. Owing to the 
imminence of war several of the proposed speakers 
were unable to attend, namely, the organizer and 
opener Prof. R. A. Peters, Dr. Malcolm Dixon, 
Prof. H. Theorell, Dr. D. E. Green and Dr. T. 
Mann. Prof. D. Keilin also did not attend. 
Prof. H. 8. Raper, who was intending in any 
event to give a contribution towards the end of 
the discussion, kindly offered to introduce the 
subject and ably substituted for the absent 
speakers, 80 that the comparatively large attend- 
ance was not in vain. In order to give a more 
comprehensive survey of the subject, it has been 
thought advisable to follow in this account the 
lines of the addresses as originally planned. 

To make a ooherent acoount of tissue 
respiration for the benefit of those unfamiliar with 
it, the subject was divided into the parts concerned 
with the organized tissue cell and those relating 
to the isolated tissue component. Starting with 
the present position of knowledge of the isolated 
components, the discussion worked through to the 
respiration of the more highly organized tissue 
slice, and ultimately to the chemical control of 
the whole system. 

The addreas of the opener was intended to deal 
briefly with the historical background, pointing 
out that the subject had roots in the distant past, 
but had developed rapidly only in the most recent 
years. In a short time it was clearly impossible 
to do justice to the work of the pioneers ; but the 
following must be especially mentioned: the 
importance of Wieland’s theories of hydrogen 
activation, of Hopkins’ isolation of glutathione, 
of Thunberg’s methylene blue technique, of Keilin’s 
cytochrome, and of the various contributions from 
Warburg and his co-workers and from the Stoak- 
holm school under von Euler. Much advance in 
knowledge had come from the use of the in viro 
study ; to allay any doubts as to the value of the 
isolatell tissue preparation, it must be emphasized 
that in studies at Oxford there has been found to 
be a remarkable peralleliam between the improve- 
ment of respiration in the avitaminous pigeon’s 
brain by the addition of vitamin B, in vitro, and 
the aimilar action of the latter in curing symptoms 
of deficiency in vivo. Such studies form a valuable 


bridge for the interpretation of in vivo happenings 
by the use of tm vitro preparations. Owing to 
the short time available, some important aspects 
of the subject had to be pruned, among them 
being glutathione, vitamin O, oxidation-reduction 
potential in relation to tissue respiration processes, 
adequate discussion of the Szent-Györgyi catalytio 
system of C, acids, also the plant oxidase reactions, 
which, though not strictly tissue respiration in the 
animal in this sense, have been so valuable a 
feature of contributions from the laboratory of 
Prof. Raper. 

Dr. Malcolm Dixon’s introductory address 
(Cambridge) dealt with the general subject 
“Catalysis in Respiration”. Defining tissue respira- 
tion as the utihzation of molecular oxygen for the 
oxidation of organic substances in tissues, Dr. 
Dixon streased the fact that tissue respiration is 
essentially a problem of catalysis, and dealt with 
the questions : How do the catalysts work ? What 
is their chemical nature + And how do they oo- 
operate in respiration? Owing to recent work, 
the main features of this mechaniam are now fairly 
clear. We have the two types of respiratory 
catalysts, the acivators and the carriers re- 
spectively. “The activators are enzymes, very 
highly specific in many cases, which combine in a 
loose but highly specific way with their sub- 
strates, so that the coinbined substrate is re- 
active’. The carriers work differently; though 
mostly not enzymes, they enable two compounds 
which we may designate AH, and B, incapable of 
reacting with one another directly, to react through 
their agency along the lines of equations l and 2: 

CH, + B = C + BH,, (2) 
in which 2H is so transferred from A to B. Simcoe 
the organic ‘substrates of respiration’ are oxidized 
in an ordered series of succeasive reactions (steps 
of 2H at a time), a large number of activating 
catalysta ia involved; about twenty-five distinct 
dehydrogenases (enzymes concerned in H transfer) 
are known. There is the further complication that 
activated substrates require further carriers to 
bring them into relation with molecular oxygen. 
As an example, 


(1) 


¢ 


(2) (8) (4) 


Triosep hosphate-—+ OoZ— FP — Cytochrome-+0O, (8) 
(Tmosephosphate D) (Cytochrome oxidase) 
P= Flavoprotein D= dehydrogenase 
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In such a scheme H is transferred in the direction 
of the arrows. The carrier cozymase (CoZ) (Fig. 1) 
is very important. It is a compound of adenylic 
acid and nicotinic amide-ribose-phosphate, in 
which the easential group is the nicotinic amide ; 
one double bond of this is capable of reversible 
reduction. The cozymase lke the triosephosphate 
combines loosely with the dehydrogenase; the 
enzyme then catalyses the bimolecular reaction 
which results in the oxidation of the triosephosphate 
and reduction of the coxymase. The latter then 
combines loosely with the flavoprotein and be- 
comes re-oxidized. In ita turn the reduced 
flavoprotein" reduces Keilin’s cytochrome O, a 
specialized hamochromogen, the latter being 
oxidized by oxygen in presenoe of the enzyme cyto- 
chrome oxidase. This means that the real function 
of respired oxygen is to keep the tissue cytochrome 
in an oxidized state; and that the oxidations of 
tissue constituents are really a succession of H 
transfers from them to the oxidized cytochrome, 
sometimes interpolated with reactions involving 
the addition of the elementa of water. 

It is important to realize that these ensymes 
are quite general for both yeast and animal 
tissues. Parts 2, 3, 4 and 5 of equation 3 
are common for the oxidation of many different 
substances ; only the dehydrogenases are different ; 
the reactions in which cozymase plays a part are 
reversible and in the absence of oxygen the dehydro- 
genase systems may react with one another 
through cozymase, producing fermentations. Dr. 
Dixon concluded by reference to known variations 
upon the main theme. In some cases there ia a 
substitution of coensyme-IL (triphosphopyridine 
nucleotide) for coxymase; there exists a small 
group of dehydrogenases which react direct with 
cytochrome ; Szent-Györgyi has produced evidence 
that in total respiration a definite part is played 
by the C, dicarboxylic acids (fumaric, ete.) which 


* Suh a view of the function of respiratory oxygen is revolutionary 
ss comperi with views of, my, ten years ago. i 
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bring about the oxidation of reduced cozymase by 
cytochrome in an indirect way. Dixon further 
pointed out that most links in the chain can be 
represented artificially with other substitutes such 
as dyes. The use of methylene blue instead of 
molecular oxygen plus the cytochrome system is 
the basis of the well-known Thunberg method of 
investigating dehydrogenases. 

Dr. Dixon’s succinct but comprehensive paper 
was to be followed by Dr. Theorell (Sweden), 
dealing with the developments in our knowledge of 
the flavoproteins (Fig. 2). These are compounds 
of proteins with the component of the vitamin B, 
complex, which is known as riboflavin, di-methyl- 
alloxazine-ribose-phosphate. The old yellow fer- 
ment of Warburg and Christian, which was finally 
obtained in quite pure condition by Theorell him- 
self, and which oonsisted only of riboflavin- 
protein, is probably an artefact. In ite place now 


FLAVOFEOTESINS 
Tranefers H beiween 
Ko. Workers Boures 
1. Oy; dt-H,-pyridine Warburg and Yeast 
Christian 


Q. Oy; amino-acids Krebs’ d- Des, Straub, Kidney 
amino-acid Warburg and 
oxidase Christian 
3. Meth. bine; dHe Hass Yeast 
4 Or; xanthine ae oxi Ball, Green Mik 
6. ohrome ; di- Oorran and Milk 
eaii j Green 
64 chrome; di- Diaphorase Green, von Heart 
i Huler, ‘Btraub musclo 


six new flavoproteins have been described. All of 
these have as their prosthetic group riboflavin and 
adenylic acid, called after Warburg alloxazine- 
adenine-dinucleotide ; the protein component dif- 
fers. 

With the exception of No. 1, all have protein 
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components different from the original Warb 
and Christian ‘yellow ferment’. igi 
- The contribution given by Dr. F. Dickens 
(Newcastle) formed the first bridge between the 
properties of the isolated systems and those 
systems organized in the tissue cells thamselves. 
Directing attention to the tissue slice technique of 
Warburg for studying respiration, he considered 
that this proved in practice a fruitful compromise 
between the intact and macerated state, though 
minoed tissue ‘brei’ where oell boundaries were 
. destroyed was valuable for substances to which 
intact oells were impermeable. Tissue slices must 
be of appropriate thickness to allow of proper gas 
and substrate exchange. Under good conditions, 
slices of tiasue in glucose solutions (Ringer bi- 
carbonate or phosphate) will maintain remarkably 
constant rates of respiration, whereas with suocin- 
ate as substrate this is not so; useful mformation 
as to the type of substance undergoing change 
can also be obtained by an estimation of the 
respiratory quotient, CO,/O,, as also by employing 
poisons which inhibit certain parts of the respira- 
tory system. Dr. Dickens pointed out in a striking 
way the essential difference between the views of 
Szent-Györgyi and Krebs and Johnson as to the 
effect of the C, dicarboxylic acids. In the former 
case, catalysis ia considered to be due to a series 
of reversible reactions, whereas in the latter the 
reactions proceed only in one direction, citric acid 
being supposed to form part of the reaction chain. 
In a discussion of this, Dr. H. A. Krebs (Sheffield) 
considered the dismutation of keto acids in bacteria 
re animal tissue, along the lines indicated ii the 


following equations. 


Anaerobic : 
2COOH.CH,CH,.CO.COOH + NH, = 
COOH.CH,CH,CHNH,.COOH + 
COOH.CH,CH.OOOH + CO, 
Aerobic (with O, present) :` 
COOH.CH,CH,.CHNH,.COOH + O —> 
COOH.CH,CH,.CO,COOH + NH, (5) 


Glutamic acid can here act as a hydrogen carrier. 
This is a special modern example of the so-called 
Krebs’ dismutations of «-keto acids in which carbon 
dioxide arises by decarboxylation of one molecule 
with simultaneous formation of the corresponding 
hydroxy acid from another molecule. In this paper 
we get the first introduction to one mechanism for 
the formation of carbon dioxide, probably a sub- 
sidiary*one. In other cases in bacteria Dr. Krebs 
alluded to the use of succinic acid as a hydrogen 
carrier in the oxidation of acetio acid, part of the 
C, catalytic system being so employed. Dr. 
Mann’s contribution should have dealt not only 
with ethe processes of H transfer involved im 
fermentation and respiration, but also with that 


(4) 
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of phosphate transfer; attention was directed to 
the coupling of oxidations with phosphorylations 
recently ahown by Meyerhof, Needham and Lip- 
mann, and to the fact that these reactions can be 
studied with advantage in tissue brei in which the 
fundamental cell organization has been destroyed. 

With the contribution of Dr. J. H. Quastel 
(Cardif), we turn to the reactions of the organized 
tissue respiration system (as found in the brain- 
slice) to the action of narcotics. Though it has 
been long considered that narcosis was due to 
diminished oxidations, it has only recently been 
emphasized by his school at Cardiff that narcotics 
have specific effecta on tissue oxidizing systems ; 
at low concentrations they greatly inhibit the 
oxidation by brain tissue of glucose, lactate and 
pyruvate, but not that of succinate or «-glycero- 
phosphate, leaving cytochrome oxidase unaffected. 
Their inhibiting effects on brain respiration in the 
presence of glucose are definite at concentrations 
of narootio which would be narcotizing in sivo ; 
and with several narcotica the effects evan on 
the tissue slice can be proved to be reversible. 
Though anaerobically there is no inhibition of 
pyruvate dehydrogenation by low concentrations 
of narcotics, in presence of oxygen there is marked 
inhibition ; this may be related to the cocarboxy- 
lase (or ? diaphorase). These experiments were 
carried out with pyocyanin and ferricyanide. In 
& new point, they had found that suspensions of 
bacteria grown in media deficient in vitamin B,, 
and suspended in pyruvate, showed a stronger 
inhibition of oxygen uptake by narcotics in 
absence of added vitamin B. 

While Dr. Quastel’s paper showed how tissue 
respiration could be altered by the action of drugs, 
Prof. Raper dealt with the equally fundamental 
and fresh point of how in vivo the cell controlled 
the rate of its respiration; How is the increased 
respiration consequent upon tissue activity regu- 
lated ? He described experiments with slices of 
cat’s submaxillary gland; the oxygen uptake is 
markedly stimulated with acetylcholme, this 
stimulation being inhibited by atropine. This 
important observation brmgs the whole question 
into relation with modern work upon the nervous 
system in its relation to these two substances, 
and forms a further valuable and much needed 
‘bridge’ study. Acetylcholine did not affect 
anaerobic glycolysis though it slightly moreased 
aerobic glycolysis. The effect of atropine suggesta 
that acetylcholine does not act by increasing the 
available substrates, but rather by changing the 
availability of the catalysts concerned. (I think that 
this may have interesting relations to the address 
by Prof. E. K. Rideal upon surface film action.) 

The question of carbon dioxide ` production 
through one of the main channels for this in 
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tissue respiration was dealt with by Dr. 8. Ochoa 
(Oxford), namely, the oxidation of pyruvic acid 
(CH,.CO.COOH). There is a strong probability of 
a common path of carbohydrate breakdown to the 
pyruvic acid stage; the phosphorylated triose is 
oxidized anaerobically by dismutation, aerobically 
by giving up hydrogen to the cytochrome system 
through, coenzyme I, flavoprotein and ©, dicar- 
boxylio acids. The phosphorylated oxidation 
product (phosphogtyoeric acid) yielda pyruvic acid 
which anaerobically is reduced to lactio acid, but 
aarobically is decarboxylated and oxidized ; this 
gives, so far as is known, the mam reaction in which 
carbon dioxide is liberated in the cell, and so forms 
the main source of respiratory carbon dioxide. It 
is catalysed, as has been shown for brain in Oxford, 
by cocarboxylase (vitamin B, pyrophosphate). 
(1 mol. cocarboxylase catalyses optimally the 
uptake of 1,500 mol. oxygen, producing 2,000 moL 
carbon dioxide per min.) For complete oxidation 
inorganio phosphate, fumarate, adenylic acid and 
coenzyme I are required. During oxidative decar- 
boxylation-in brain brei, there appears to be an 
unstable ©, intermediate which may appear as 
acetic acid in the absence of the rest of the enzyme 
system. There is some indication of a possible 
cycle of phosphorylation of pyruvate beyond this 
stage. Recent available evidence suggesta that 
when dialysed brain preparations are incubated 
aerobically with fluoride, some inorganic phosphate 
disappears and a phosphate ester (not phospho- 
pyruvate) accumulates in equivalent amounts only 
if pyruvate is present. 

Striking ẹ much more practical note, Dr. E. P. 
Poulton dealt with the question of local tissue 
anoxia in arterial disease and ita treatment with 
oxygen, by the use of an oxygen tent. The 
improvement in the oxygen saturation of the 
tissues +" vivo was of the greatest value in conditions 
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such as rheumatism, a man being kept im 
the tent for days on end. That this is related to 
the oxidation changes in the tissues is shown by 
the fact that a high level of blood lactio acid, 
which would be caused by tissue anaerobiosis, is 
much reduced. 

To summarize, it may be said that, with the 
exceptions mentioned in the opening address, the 
whole field of tissue respiration was well covered 
in summary form as it stands at the present time. 
As compared with twenty or even five years ago, 
the advance is truly marvellous and forma a fitting 
further chapter to the accurate knowledge of the 
carriage of oxygen and carbon dioxide in the blood, 
which has formed until now a main line of physio- 
logical research and thought upon respiration. 
From the purely chemical as distinct from the 
biochemical point of view, the strange medley of 
substances assembled by the cell to form the com- 
plex of catalytio systems necessary for the com- 
bustions in the tissue must always appear without 
logic and in strong contrast to the ordered schemes 
of pure organic chemistry. They will only receive a 
chemical meaning when we know more about the 
details of electron activation and exchange. Then 
we may be able to understand better why catalyses 
requiring low conditions of temperature and oom- 
paratively neutral reactions necessitate the oom- 
pounds which we find. Until then, with biochemiste, 
we can merely continue to record and wonder, and 
to enjoy the opportunities of intellectual interest 
to scientific workers of varied outlook which are 
presented by a study of this subject ; actually it 
lies at the basis even of the material foundation 
of thought. 

Nors.——I am grateful to Dr. M. Dixon for access 
to the manuscript of hia proposed address, and also 
to Dr. 8. Ochoa for valuable notes of the proceed- 


ings at the meeting. 


TWO BRITISH EXPEDITIONS TO UBEKENDT ISLAND, 
WEST GREENLAND 


By Dr. H. I. Drever, UNIVERSITY OF ST. ANDREWS 


T motive directly responsible for the 

organization of two British expeditions, the 
Cambridge West Greenland Expedition, 1938, and 
the St. Andrews University West Greenland 
Expedition, 1939, to West Greenland, was the in- 
viting geological problems of Ubekendt Island (see 
Fig. 1) first encountered in 19371. It was clear to 
me that apart from geological research, other 
work could also be undertaken in the same area, 
and that a party with a varied programme would 


offer, among other things, the further intrinsio 
interest of an ‘expedition’, the successful organiza- 
tion and, conduction of which is in direct relation 
to the best working conditions and oongénial co- 
operation. It is, in itself, a real problem in a 
non-scientific sphere. 

Apart from the detailed geological examination 
of Ubekendt Island and similar work in parta of 
Upernivik Island, psychological, ethnologica?, arch- 
æological and botanical work was carried out, and 
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high-altitude balloons flown in 1938 and, 
again in addition to geology, a small area in the 
south of Ubekendt Island was surveyed in 1939. 

A detailed geological study of Ubekendt Island 
and also an extension of the work regionally in 
Nugæuaq south and in Svartenhuk north of the 
island had been planned in 1938. The rocks of 
these areas largely belong to the Tertiary Igneous 
Series. Geological work on Ubekendt Island was 
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Fig. 1. 


Frou THe Geographical Journal, 94, 388 (Novempne 1980). 


of first importanoe, but it was clear that the study 
of such an isolated area must necessarily be sup- 
plemented by more extended observations on a 
regional soele. This regional work was curtailed 
in favopr of a Danish geological expedition under 
A. Rosenkrantz, although the Cambridge expedi- 
` tion was in no way restricted by the Greenland 
Commission for Scientific Research. Eventually it 
was thought fit to withdraw entirely British 
geological ‘interests’ in the regional aspect of the 
problems. Aocordingly, in 1939 further work was 
confined to the areas examined in 1938, while a 
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relatively large Danish expedition devoted its 
attention to the more extensive areas of Uppe: 
Cretaceous and Tertiary rocks (see. Fig. 2 im 
black), ~ 

Recent research on the Scottish, Icelandic and 
Hast Greenland Tertiary igneous rocks haa been 
of great petrological value, particularly that of 
H.M. Geological Survey. It was the purpose of- 
the two expeditions to farther our knowledge of 
this—the North Atlantio— 
Petrographical Province. 

Ubekendt Island is om- 
posed essentially in the north 
of basic lavas and an intrus- 
ive complex of granite, 
gabbro and acid dykes in the 
south. Pyroclastic rocks are 
almost confined to the west 
coast near the remnant of a 
large volcanic neck. Cutting 
the lavas over the whole 
island are a large number of 
basic dykes with a local and 
variable rather than a con- 
stant regional trend. Repre- 
sentative collections have 
been made of all the rock 
types and the island has 
been geologically mapped. 

Upernivik Island, on the 
other hand; is mainly 
Archean orthognelss, exoept 
in the south-west oorner, 
where Cretaceous-Tertiary 
grits, sandstones and shales 
are faulted against the 
gneiss. A number of basic 
dykes and sheeta out the 
sediments, and there is one 
large sheet between 40 ft. 
and 60 ft. thick which has, 
in one place, a gabbroio 
centre. This area has been 
examined in some detail. 
Excursions were organized 
round the island, through 


the centre, up three of the western-glaciers and the 
highest peak (6,893 ft.). 


The psychological work was conducted in 


Igdlorssuit, the outpost settlement on the east 
coast of Ubekendt Island, and also in Umanak, the 
administrative centre of the district. The natives 
were the subject of experiments in social psycho- 
logy, three individual tests were used and a study 
was made of group-contacta referring in particular 
to the relationships between Europeans and the 
Greenlanders. Some ethnological 


work was 


(Continued on page 1083) 
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SHORT REVIEWS 


AGRICULTURE AND HORTICULTURE 


Los Suelos de la Peninsula ‘Luso-Ibérica (Soils of the 
Lusitano-Iberian Peninsula) (Spain and Portugal) 
By Emilio H. del Villar. International edition in 
Spanish and English, the English Text (somewhat 
abridged) by Prof. Q. W. Robinson. Pp. 416. 
(London: Thomas Murby and Oo., Ltd., 1987.) 
40s. net. ; 
problem of devising a universally applicable 

system of soil classification- calls for a wide 
knowledge of the soils found in different parta of the 
world as well as an intimate acquaintance with soils 
in the field. An attempt at devising such a system 
ig made, by a pedologist with both these qualifica- 
tions, in Pref. del Villar’s work on the soils of Spain 
and Portugal. 

Prof. del Villar groups soils according to their 
stratigraphy, composition and metabolism, choosing 
those factors which most directly affect vegetation. 
Seven main series are distinguished, including soid- 
humic, siallitic, calcareous and hydropedio groups. 
The calcareous series, which embraces rendsina, 
terra rossa and the peculiarly Spaniah calvero soils, 
is perhaps the one which will prove of most interest 
to soil workers beyond Spain, since information on 
soil processes under Mediterranean conditions is still 


doubtful whether it could be generally applied to 
soil groups occurring elsewhere. Prof. del Villar’s 
exposition of his system of classification includes 
many ideas and points of view which throw a new 
and constructive light on the difficulties of soil 
taxonomy, and the book is one which students of 
this comparatively undeveloped branch of pedology 
would do well to study. 

The book is printed in Spanish, but it contains 


The translator, Prof. G. W. Robinsan, in a prefatory 
note, adds tribute to the importance of the work, 
which, he says, must inevitably modify current ideas 
on soil genesis and olassification. 


The Soils of Palestine 

Studies in Soil Formation and Land Utilization in 
the’ Mediterranean. By Dr. A. Reifenberg. Trans- 
lated by Dr. O. L. Whittlea. Pp. viii+131+8 plates. 
(London: Thomas Murby and Co., 1938.) 14s. net. 


HIS authoritative aocount of soil conditions in 

Palestine, the outcome of thirteen years unin- 
terrupted work at the Hebrew University, Jerusalem, 
is opportune. Part of the book is devoted to a 
description of soil formation within the framework 
of the Mediterranean type of weathering. The 
Intense summer insolation destroys most of the soil 
organic matter and causes a predominantly upward 
movement of water containing silicic acid, ferric 
oxide and alumina. It ia maintained that the colloidal 
silicic acid exerts a peptizing effect on the latter, and 
this accounts for their translocation in the presence 
of calcium during the formation of terra roesa on 
limestone. Terra rossa profiles are described, and 
theories of their formation with reference to rock 
weathering under different climatic conditions are 
discussed. 


In dealing with the agricultural utilixation of the 
soils it is emphasized that, since moisture is the main 
factor limiting crop production, irrigation is essential, 
and its success depends on the choice of water in 
which the concentration of salts is low enough to 
avoid injury to crops. 

One of the most striking examples of the recent 
intensification of agriculture in Palestine is afforded 
by the citrus industry, the growth of which has 
revolutionized the whole of the country’s agriculture. 
This progress is mainly due to the Zionist colonize- 
tion, of which an account is given in the final chapter. 

A.J. L. L. 
Diseases of Bulbs 
By. W. ©. Moore. (Ministry of Agriculture and 
Fisheries: Bulletin No. 117.) Pp. vi+176+20 
plates. (London: H.M. Stationery Offich, 1939.) 
4s, net. 


"(RE need. for thia book was great. Advisory 
mycologists, teachers of horticulture, and 
gardenérs had to search for any knowledge about 
the diseases of bulbes among scattered joummals in 
several languages. The almost dramatic expansion 
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of the bulb industry in Great Britain, moreover, 
brought new problams in pathology, and it would 
be no exaggeration to say that disease occurrences 
had over-run myoological information. 

Mr. Moore’s volume is worthy of the occasion; it 
deals in great detail with fungal and virus parasites 
of all the commoner bulbs and corms of horticultural 
commerce, it illustrates the descriptions with fifty- 
eight excellent half-tone plates, and it considers 
several physiological irregularities akm more to 
ailments than to actual disease. The practical grower 
will find no difficulty in separating the descriptions 
of symptoms and control measures from the more 
technical matter, which the mycologist will find 
quite adequate to his purpose. 

A lst of 709 references to the world literature on 
bulb diseases should satisfy any further desire for 
study evinced by the reader, and the international 
soope of the volume makes it poesible to provide 
information in advance about any maladies which 
are not yet widespread in Great Britam, but which 
may appear later, Among all the detailed excellence 
of the volume, the reader will probably feel the need 
for an alphabetical index of parasites. The book has 
a description of eelworm disease, which often occurs 
in close association with fungal maladies. 


ARCHAEOLOGY AND ETHNOLOGY 


The Maria Gonds of Bastar 
By W. V. Grigaon. Pp. xxi+ 3850 -+ 24 plates. (London : 
Oxford University Press, 1938.) 30s. net. 

R. GRIGSON’S anthropological investigations 

were undertaken largely owing to the sugges- 

tion of the late Sir Montague Butler ; but his imme- 
diate objective in his contact with them was the 
remedy of certain grievances, more especially those 
caused by the application in a primitive State, of 
criminal, civil and revenue laws framed for British 
Indian districts some centuries more advanced. He 
found that it was by observation of their ceremonies 
and rituals and their daly cocupations, as well as by 
inquiry into their family and social organization—in 
short through thorough-going anthropological in- 
vestigation, by which science is the richer in this 
volume—thst he was best able to arrive at their 
genuine and inmost opmions of, and attitude towards, 
the methods by which their affairs were being adminis- 
tered. Hence he was able, as Prof. Hutton says in 
his Introduction, to introduce certain reforms. 

Mr. Grigson’s own comment on the relation of 
his anthropological investigation to the performance 
of his official duties is extremely illuminatmg. He 
points out how completely it refutes the argumenta 
put foryard by members of the Indian Legislative 
Assembly, in the debate on reserved and excluded 
areas which took place on February 18, 1936, when 
N. M. Joshi and M. 8. Aney “heartily damned” all 
anthropologists ag wanting to keep the primitive 
races in a state of barbarism as raw material for their 
acienc®, and to add to their stock of knowledge. 
Mr. Grigson clinches the argument from his own 
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experience by reference to the disastrous post-War 
attempt to force prohibition on Bhila, Gonds and 
Korku. 

The scientiflo importance of this carefully detailed 
account of the relatively simple culture of the 
Marias is, however, underlined in an introduction 
contributed by Prof. Hutton. Dr. Ramesh Chandra 
Roy contributes an appendix on the physical 
characters of the Marias, in which he attributes 
evidence of a strain of brachyoephaly in this pre- 
dominantly dolichocephalic people to the influence 
of tbe central Asistio or Alpine. Prof. Hutton, on 
the other hand, while admitting a certain sub- 
jectivity in hs own view, inclines to see a Mongoloid 
strain, such as is present in the Awam tribes with 
whom he is most familiar. Turning to the cultural 
evidence, he supporta his view in a very brief but 
masterly analysis of the cultural evidence. 


Salween i 
By Ronald Kaulbeck. Pp. xi+381+16 plates. 
(London: Hodder and Stoughton, Ltd., 1988.) 18a. 


net. 


HE expedition to south-eastern Tibet which 

Mr. Ronald Kaulback describes in this volume 
started from Upper Burma in April 1985, and 
returned by way of Assam at the beginning of 1937. 
Of its twenty-two months duration, eighteen were 
spent within the borders of Tibet. The objective of 
the expedition was the exploration of the Nagong 
Chu valley, an afftuent of the Brahmaputra, and the 
Brahmaputra—Saltween watershed, as well as of so 
much of the course of the Salween as could be 
effected, with the upper waters of the Salween as the 
final goal. The project of exploring the hitherto 
unknown sources of the Salween had been formed 
by the author when a member of the Kingdon Ward 
expedition of 1988. 

Unfortunately, this final piece of exploratory work 
had to be abandoned. Three months delay, while the 
further progress of the expedition was referred to 
Lhasa, made success too problematical. Not only 
was it questionable whether financial resources would 
be adequate—all cash for the needs of the duration 
of the expedition had to be carried—but also it was 
necessary, to abandon the projected line of return 
through unexplored country, owing to local dis- 
turbances. The expedition returned by the Salween 
valley. Notwithstanding the disappointment of the 
author and his colleague, J. Hanbury-Tracy, the 
value of the survey work of the expedition in country, 
much of which had not been trodden previously by 
Europeans, was recognized by the award to Mr. 
Kaulback of the Murchison Grant of the Royal 
Geographical Society. 

The author’s graphic narrative makes light of the 
difficulties and discomforts of his journey, while 
throwing into relief the idiosyncrasies, individual and 
collective, of the people he encountered on his way. 
He was fortunate in obtaining an intimate view of 
several of the Tibetan seasonal festivals and of æ 
remarkable prophetic ceremonial under possession. 
The photographic illustrations are of a high standard. 
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Philippine Pagans 

The Autobiographies of Three Ifugacs. By R. F. 
Barton, Pp. xxi-+-271+24 plates. (London: George 

Routledge and Sons, Ltd., 1938.) 15s. net. 
three Ifugao autobiographies comprised in 
this volume were collected in the course of an 
cal investigation, which lasted for the 
greater part of 1937, in the island of Luzon. They 
attain g@ new standard in the attempt to eliminate 
the point of view of the white obeerver m cultural 
investigation. The subjects, two men and a woman, 
were told to record matters which they considered 
of most interest and importance in their lives. The 
narrative was, of course, taken down by the author, 
as the narrators were both pagan and illiterate. 
The result is signifloant in every sense. The topic 
which bulks largest is the pre-marital sexual relation, 


bearing on marriage and child-birth ; 
influence of omens and the social ties of kinship and 
propinquity are also prominent in their influence on 
the course of eventa. Head-hunting figures repeatedly 
but it seams to be treated as of incidental, rather 
than of primary importance. 

The institution which is pivotal in these narratives 
is that of the custom of the unmarried of both sexes 
sleeping in dormitories, either empty or occupied 
housea, apart from their families, and the consequent 
„ Visiting of the females by the males, adolescent and 
“` mature. It is interesting to note that the author, as 
a result of the employment of this method of investi- 
gation and the intimate insight it has afforded him 
into native ‘mentality, has had to reconsider an inter- 
pretation of the pre-marital sexual relatian which he 
had based upon his experience of native institutions 
acquired in a residence among them over ẹ period of 
soven years. 


Ardeoani Sante. 
By Grahame Olark. Pp. xv + 220 + 24 plates. (London: 
Methuen and Co., Ltd., 1889.) 7s. 6d. net. 


RCHAOLOGY, no less than other branches of 
research, has profited from the increased 
popular interest in the resulta of scientifle inquiry 
their application to social ends which fol- 
owed on the close of the War of 1914-18. If the 
practical bearing of archmological aims was less 
immediately apparent, this was counterbalanced by 
a number of spectacular discoveries, of which it will 
suffice to recall that of King Tutankhamen’s tomb 
im Egypt and Sir Leonard Woolley’s excavations at 
Ur. While it is beyond question that the study of 


- alive has obvious dangers which ma y 
quality of the investigation. 

The present excelent review e EE. 
methods of modern arohæological investigation is de- 
signed to supply the publio outside the ranks of the 
specialist with the basis of knowledge requisite to 
engble them tq appreciate the bearing of archmo- 
logical resulta achieved in the field, ag well as the 
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technical skill and the acumen in interpretation which 
contribute to the result. Thus in successive chapters he 
deals with discovery, in which it is explained how the 
archmologist knows where to dig, the preservation of 
early remains, depending upon the survival value of 
different materiala, the methods and aims of the 
actual excavation, chronology, based upon strati- 
graphy and sequence, and i ion, in that last 
tracing how the interest of modern archeological 
investigation no longer centres on the discovery of 
exceptional examples of the artistic producta of the 
pest, but in the reconstruction of the essential 
elements in the day-to-day life of the peoples of 
vanished civilizations. 

In his final chapter on “‘Archswology and Society” 
Dr. Olark discusses certain aspects of archmological 
studies as a factor in modern life, and reviews briefly 
its relation to the development of nationalist senti- 
ment in the smaller States which came into being 
after the War of 1914-18, as well as in Russia, Italy, 
Germany and Eire. While his readers will concur in 
his praise for what is being done in Eire, they will 
find his account of archmological activities in Russia, 
in which he relies on the evidence of Prof. A. M. 
Tallgren, more than disturbing, and probably feel 
that his view of the tendentious character of German 
theory under the Nazi regime is all too lenient. 


BIOLOGY 


British Purbeck Charophyta 
By Prof. Thomas Maxwell Harris. Pp. ix-+83+17 
plates. (London.: British Museum (Natural History), 
1989.) 7s. 62. 
HE Charophyta have usually been regarded as 
a somewhat isolated group of Thallophyta, but 
the author of this monograph probably rightly 
them as a family of the Chlorophyoes. Like 
some members of the Rhodophyoess and Siphonales, 
they have left as records of their existence in past 
ages the calcareous clothing with which they invested 
their thallus. With the exception of the oospore 
membrane all the original plant substance has 


There are two important families in the group, the 
Characew and the Clavatoracess. By careful analysis 
of large numbers of fragmentary specimens which 
were extracted from the rook, the author hag been 


able to distinguish some new and interesting types. 
A new genus, Charaxis, has been instituted for 


interesting and important part of the monograph 
consists of very. descriptions of three 
species of the genus Olavator; O. reidi Groves, and 
two new species CO. grovest and O. bradleyi. A new 
genus, Perimneste, with one species, P. horrida, is of 
exceptional interést. These forms are all included in 
the Olavatoracess. There are careful detailed analyses 
of the construction of the thallus and the oogonia, 
and the descriptions are fully illustrated with photo- 
graphs of a high order of excellence. Olear diagram- 
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matic reconstructions are also given. Some parta of 
the descriptions might have been improved and 
clarified by the use of letters and indicator lines on 
some of the plate-figures. On p. 22 there is a pare- 
graph on an exceptional cortical structure. It is not 
clear what is meant by opposite, and the reference 
to the figure in the plate (PL ILI, Fig. 8) does not 
help, for the flgure appears to bear no relation to the 
written description. The technique employed in the 
investigation is a great advance on anything used 
before in work on the Charophyta, and in spite of the 
few obscurities to which reference has been made, the 
author has produced what is probably the best 
existing description of any collection of foasil Charo- 
phytes, and has provided us with a model of how 
such an investigation should be conducted. 
J. WALTON. 


- Between Pacific Tides 
An Acoount of the Habits and Habitata of some 
Five Hundred of the Common, Conspicuous Sea- 
shore Invertebrates of the Paciflo Ooast between 
Sitka, Alaska, and Northern Mexico. By Edward F. 
Ricketts and Jack Calvin. Pp. xxii +320 -4-46 plates. 
(Stanford University, Oalif.: Stanford University 
Preas; London: Oxford University Prees, 19389.) 
27s. net. 
delightful book, which was written chiefly 

for the layman interested in the seashore, deals 
with the littoral fauna from the ecological point of 
view. No scientific account of the animals is given, 
but moet have been illustrated and their habits 
described. There are many beautiful photographs, 
. though the recurring black background does not 
always make for clarity, and is, moreover, tiring to 
the eye. The sketches are variable, and one wonders 
whether the layman will understand a Pyonogonum 
or an Aplysia drawn upeide down. The Latin names 
should have been more carefully revised; for ex- 
ample, Reneia oineria is inoorrect both historically 
and philologically. The English reader cannot fail to 
note the similarity between the inhabitants of the 
various shore zones of California and of his own 
country. The species is rarely the same, but the genus 
often is. Even the commensals group themselves in the 
sameo way, and the description of the fat innkeeper, 
Urechis cawpo, and its guests, written in the lively 
American style, should be read by all British marine 
zoologista. For more advanced readers the species 
are classified at the end of the volume, with references 
to the literature. 


Animal Families and Where they Live 
Written and illustrated by Arnrid Johnston. 
ix +27-+24 plates. 
n.d.) 7a. 6d. net. 
HIS attractively produced book is composed of 
a series of twenty-four plates (9 in. X 12 in.), 
each containing coloured sketches of animals grouped 
under such headings as ‘egg-laying and pouched 
mammals’, ‘gnawing mammals’, ‘primates: New 
World monkeys’, etc. Altogether 820 animals are 
* featured, but the title of the book is misleadmg 


Pp. 
(London: Oountry Ife, Ltd., 
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in that all the animals portrayed are mammals. 
Opposite each plate is a short description of each 
animal, one useful feature (often so unfortunately 
ignored) being the general meesurementa of the 
animal. Also on the opposite page is a world map 
showing distribution. This is of great value. 

The book will make a very acceptable present for 
any animal lover, and if used during a visit to the 
Zoo will be a valuable aid in studying mammals 
especially in relation to each other. 


Palzoroic Fishes 

By J. A. Moy-Thomas. (Methuen’s Monographs en 
Biological Subjects.) Pp. x-+150. (London : Methuen 
and Co., Ltd., 1989.) 5s. net. 


N view of the tremendous advances in our know- 
ledge of the anatomy of fossil fishes during the 

past twenty years, the appearance of this little book 
should prove most opportune. A good deal of recent 
work, such as the classical researches of Stensið on 
the Cephalaspids and Placoderma, has been published 
in journals not readily accessible to the average 
student or teacher, who will weloome the concise 
summary of these and equally important papers 
by other workers provided by Mr. Moy-Thomas. 
The recent work of Brough, Gross, Hemtz, Kinser, 
Nielsen, S&ve-Siderbergh, Watson, Westoll, White 
and several other palsontologista, as well as that of 
Mr. Moy-Thomas himself, all finds a place in this 
volume of lees than 150 pages, and the anthor is to be 
heartily congratulated upon the skill with which he has 
managed to reduce this mass of technical material 
to reasonable and readable limits. The book is at 
once competent, comprehensive, and concise, and 
may be confidently recommended to teachers and 
studenta of both zoology and geology. Hvidence 
that it is right up to date is provided by the state- 
ment on p. 91 that the Oolacanths start in the 
Upper Devonian and continue to the present day, and 
a reference in the list of literature to the first account 
in Great Britain of the recent discovery in South 
Africa of the living Latimeria. 

The many text-figures are admirably clear and well 
reproduced, and there is an exoellent bibliography 
as well as an adequate index. The general production 
of the book well maintains the standard set by the 
earliar volumes of this series of pocket monographs 
on biological subjects. 


Essays in Philosophical Biology 
By William Morton Wheeler. Selected by Prof. 
G. H. Parker. Pp. xv+261. (Cambridge, Mass. : 
Harvard University Preas; London: Oxford Uni- 
versity Press, 1989.) 12s. 6d. net. 
HE late Prof. W. H. Wheeler began his career 
as a naturalist and later subjected his interests 
in living organisme to the disciplinary influence of 
scientific training. His philosophical outlook was 
conditioned not only by the naturalist’sa disciplined 
imagination arising out of a vast, first-hand acquain- 
tance with animals and their behaviour, for he was, 


in addition, a great man of letters and a distinguished 
prose writer. His bibliography contains some 467 


atitles, most of them concerned with the classification, 
structure and behaviour of ants, but a considerable 
aqumber deel with problems of embryology, evolution, 

tism and the social life of insecta in general. 
These formal books have had great influence upon 
«the world of biological thought, but his observations 
«of insecta in the field caused him to make incursions 
minto psychology and sociology, and be became a 
mmaster of the comparative branches of these 
sciences. 

This book has been prepared m order to present 
in collated form some of Wheeler's philosophical 
mbeligfs which are distributed throughout the various 
scientific journala to which he contributed. The 
topics range from a discussion of instincts to a dis- 
«course about the dry-rot of academio biology, from 
mihe attractions of the field study of ants to biology 
«nd society. Reading them, one is reminded of the 
cogency of Prof. A. N. Whitehead’s remarks about 
‘Wheeler when he described him as the only man he 
had ever known who would have been both worthy 
«and able to sustain a conversation with Aristotle. 
Whilst the book stands primarily as a memorial to 
Wheeler, it represents a valuable addition to the 
world’s scientific literature. T. H. H. 


Outlaw of the Air 
By Leslie Brown. Pp. x+246+8 plates. (London: 
Geoffrey Bles, 1989.) 8s. 6d. net. 
is an interesting account, told in the form 
of fictien, of the life of the great skua, a bird 
which is found only on the northern islands of Britain. 
The author has evidently studied his subject with 
care, and he gives a convincing picture of the skuas 
at their island home. He describes them (as the 
reviewer has seen them do) standing on the backs of 
ganneta flying at fall speed, and forcing them to 
disgorge the herring they are carrying to their 
young; he has seen them attacking kittiwakes and 
even greater black-backed gulis. From a turf ‘hide’ 
he has watched the skua brooding its eggs and hatch- 
ing ita chicks, and a number of interesting photographs 
are a record of these hours of watching, although 
it is a pity that almost all the illustrations are over- 
enlarged, and thus suffer from a want of definition. 
The book is thoroughly readable, and would make 
an acceptable Christmas present either to young 
folks or to their elders, and will keep the mind 
focused on the beauty and charm of Nature during 
the dark days through which the nation is peasing. 
The book is very free from inaccurate observations, 
but surely a gannet (p. 98) does not “oar itself’ 
cormorant-feshion below the surface when it fishes, 
but counts on the velocity of ita aerial dive to enable 
i to approach, with closed wings, the fish beneath 
the surface; and when its momentum is exhausted 
re-emerges, still with closed wings, on the surface ? 
Puffins (p. 52) do not arrive on their nesting islands 
off the Scottiah coast so early as March—not indeed 
until the beginning of May as a rule. But these are 
minor ariticisms, and the book deserves to be read 
by all who are interested in the birds of the coasts 
of the British Isles. 8. G. 
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Biya i ieeeace. “Grundlagen: ey Doop 


ag orem K. Zeiger. (Wiseonschaftliche Forsch- 
ungsberichte. Naturwissenschaftliche Reihe, hereus- 
gegeben von Dr. Raphael Ed. Liesegang, Band 48.) 
Pp. xi+204. (Dresden und Leipzig: Theodor 
Steinkopff, 1938.) 11.25 gold marks. 
ISTOLOGIOCAL technique was once @ mere 
rule-of-thumb affair, and there are some to 
whom it is ao still! One stain gave red, another 
blue; one stained the nucleus, another cellulose ; 


-but how or why was no concern of the histologist so 


long as the result seamed good. But following Sir 
Wiliam Hardy’s lead, men began to wonder how 
much of all their pretty preparations was artefact ; 
and then came a growing desire to understand 
the rationale of fixing, staining and clearing m their 
chemical and physical relation to the colloids of the 
cell. So the histologist began to learn from the dyer 
the difference between an acid and a basic dye, and 
was some way along the road to skill and wisdom 
by the time he understood, for example, that a red 
blood-corpusele was permeable to anions, and that 
eosin was, ipso facto, an appropriate dye. 

Dr. Zeiger tells us in a couple of hundred pages 


“the very things which the histologist now wants to 


know. Hoe discusses 


method and its many variants and corollaries ; intre- 
vital staining, including methods by which a single 
reagent may be made to differentiate various organs, 
tissues or cells; Ehrlich’s methylene-blue, and its 


(though without mentioning Bailey 
work)—and many other useful and 
things. 


CHEMISTRY 


Revision Notes in Chemistry 
To Higher School Certificate. By E. P. Wilson and 
EF. W. Ambler. Pp. viii+240. (London: William 
Heinemann, Ltd., 1938.) 4s. 
g i e a cae Ole hcade E 
course in inorganio chemistry up to higher 
certifloate standard. The opening chapter deals with 
the classification of the elements, and subsequent 
chapters are devoted to the chemistry of the elamenta, 
arranged in the groups and sub-groups of Mendaeléeff’s 
table, though not in quite the same sequence. Ques- 
tions from higher school certificate examination 
papers are given at the ends of the relevant chapters, 
and the book is provided with an adequate ipdex. 
In the reviewer’s opmion the authors have con- 
sidered too many unimportant compounds, and have 
not compered sufficiently the same compounds of 
different elements. In addition, the notes on ‘non- 
certificate’ elementa are too brief to be of value to 
university students and should have been onfitted. 
A. 0. O. 


1080 


The Essentials of Volumetric i 

By John Lambert, in conjunction with A. Holderness 
and Dr. F. Sherwood Taylor. Pp. vii+92. (London: 
William Heinemann, Ltd., 1988.) 2s. 6d. 


HIS book provides s suitable course in volu- 

metric analysis for the higher school certificate 
examinations. Thus an account is given of the pre- 
paration and use of standard solutions of acids, alkalis, 
potassium permanganate and dichromate, iodine, 
thiosulphate, and silver nitrate in neutral and acid 
solution. A concise and clear explanation is also 
given of the theory of indicators, including adsorption 
indicators. A useful feature of the book, especially 
from the point of view of scholarship candidates, is 
the list of practical problems at the ends of the 
chapters. Atomic weights, tables of logarithms and 
an index are given at the end of the book. 

A. 0. O. 


Ergebnisse der Vitamin- und Hormonforschung 
Herausgegeben von E. Mellanby und L. "Ruzicka. 
Band 2. Pp. xv +4520. ig: Akademische 
Verlagegesollechaft m.b.H., 1939.) 84 gold marks. 

HIS survey of current knowledge in selected 

fields of hormone and vitamin research, of 
which the first volume was reviewed in NATURA, 
148, 659 (1989), maintains the cosmopolitan aspect 
to which we then directed attention. Four articles 
are in English, all from England : four are in German, 
one from the United States, one from Switzerland 
and two from Germany: three are in French, two 
from France and one from the Argentine. 

The authoritative nature of the various contribn- 
tions leaps to the eye. Profs. Haworth and Hirst 
write on the chemistry of ascorbic acid and ita 
analogues: Prof. Bertrand contributes an essay on 
the physiological significance of manganese and other 
‘trace’ elementas : Dr. Hans Brockmann discusses the 
chemistry of the antirachitic vitamins, and Prof. 
Rominger their physiology and pathology. Prof. 
J. W. Oook describes the chemical and biological 
properties of the carcinogenic substances, while an 
analysis by Prof. Lacaasagne of the connexion 
between cancer and the sex hormones is reassuring 
in its conclusions. Prof. Houssay and Dr. Deulofeu 
have some forty-five pages on the chemistry and 
secretion of insulin. Prof. Karrer appropriately 
reviews the chemistry of the flavins. Articles by 
Dr. Haagen-Smit on the plant growth-hormones and. 
by Prof. Korenchevaky on the bisexual (aad other) 
effecta of pure male hormones on females make up 
the eleven sections of the book. 

Thus it will be seen that, like ita predecessor, this 
volume ranges from chemistry to clinical medicine, 
with adequate attention to the intermediate co- 
pcienceg of bio-chemistry, physiology, therapeutics 
and pathology. A change of editorship is to be 
observed in the replacement of Prof. W. Stepp by 
Sir Edward Mellanby; one can only speculate as 
to where and when subsequent volumes will be 
published and hope that these ‘Ergebnisse’ will not 
have*to be included among the war victims. 

A. L. BACHARACH. 
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ENGINEERING 
Les gisements de pétrole - 
Géologie, statistique, économie. Par Prof. Georges 


Macovei. Pp. vii+502. (Paris: Masson et Cie,, 
1938.) 120 francs. 


M GEORGES MAOOVET is well qualified - to 
* write a text-book on petroleum since he 
brings to the task twenty years of experience as a 
lecturer at the Polytechnic School in Buch&rest and 
thirty years of practical experience of the Carpathian 
deposits. He has not hesitated to consult the works 
of already established authorities on the subject in 
England, France, Germany, the United States Bnd 
elsewhere, but in addition has embraced many of the 
precepts of his fellow countrymen, m particular those 
of M. Louis Mrazec, of whom he is an admiring 
disciple. Those who are looking for origmality may 
therefore be disappointed, certainly m regard to 
text figures, only about twenty of which are entirely 
new out of a total of two hundred and twenty-two. 

The first part of the book follows conventional 
procedure in petroleum text-books, and the acoepted 
principles of petroleum origin, constitution, produc- 
tion, eto., are unfolded along familiar lines. The 
author relieves monotonous sequences of facta 
wherever possible by reference to practical examples 
he has encountered in the fleld; but, being moet 
familiar with the Rumanian oilfields, he tends 
perhaps to over-emphasize their importance in 
relation to oil deposits in other parts of the world. 

The second half of the book is devoted to a de- 
soription of the known deposite of petraleum through- 
out the world. No attempt is of courses made to 
give complete details of all deposits, but indications 
are in each case given of extent, yield and potential 
reserves. 

Few writers of text-books on petroleum can with- 
stand the temptation to estimate world resources of 
this product. M. Macovei sucoumbs in the last 
chapter and quotes some astonishing figures. From 
statistics gleaned from a variety of sources he 
estimates that world reserves at the beginning of 
1988 were 5,178 million tons. He then proceeds to 
calculate on & basis of 1937 withdrawals that 
petroleum will be exhausted in Mexico in five years, 
in the United States in twelve years and in Rumania 
in thirteen. Even Iraq, the supplies of which are ex- 
pected to outlast those of the rest of the world, will 
have exhausted her reserves in leas than a hundred 


years according to this author’s approximations. 


Petroleum Production Engineering 

Oil Field Exploitation. oF Prof. Lester Charles 
Uren. Second edition. Pp. ix+756. (New York 
and London: McGraw-Hill Book Co., Ino., 1989.) 
86s. $ k e 

HE fact that Prof. Uren bas had to’ expand the 
first edition of this work, which he wrote fifteen 
years ago, into two volumes and approximately twice 
as many pages is yet another indication of the 
steadily accumulating mass of technical knowledge 


now available to the petroleum industry. The work 
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is of necessity still academio in ite bias, but, if 
thoroughly digested by students during their univer- 
sity course, must provide an excellent prelimmary to 
practioal experience in the fleld. It may also prove 
useful as a book of reference for those who have 
already had practical experience in the industry and 


yet desire to consolidate their knowledge in terms - 


of academic principle. 

Statisticdl Year-Book of the World Power Conference 
No. 3: Data on Resources and Annual Statistics for 
1935 and 1986. Edited, with an Introduction and 
as eninge Text, by Frederick Brown. Pp. 188. 
(London : World Power Conference, 1938.) 20e. net. 


HE same principles are followed in this third 

Year-Book as in No. +1 (1936) and No. 2 (1937), 
the ultimate aim being to give comparable statistics 
of world power resources. Two noteworthy advances 
have, however, ‘been incorporated in this volume, 
quite apart from progress made towards publication 
of complete statistics for the whole world. For the 
first time a table is included at the beginning of the 
volume showing the area and population of most of 
the countries from which statistics have been ob- 
tained. Also there is clear indication that the several 
countries have made a greater effort to return 
statistics in cohformity with definitions adopted by 
the World Power Conference. 


, MATHEMATICS 
Pa Oe een OE Reece ne to Polar Co-ordi- 


By Dr. J. O. P. Miller. Pp. 16. (London: The 
Scientific Computing Service, Ltd., 1989.) 2s. 


R. J. C. P. MILLER has compiled these tables to 

facilitate the conversion of rectangular to polar 
co-ordinates, and after several years of experiment 
he is convinced that they afford the maximum 
efficiency. Acknowledgment is made of the advice 
and assistance of Dr. L. J. Comrie both in the com- 
putation and. publication of the tables. A full 
description of the method of application with a 
computing machine and alao with a slide rule is given, 
and, generally speaking, only one set-up of the 
machine or rule is necessary. Where maximum 
acouracy is espential, two settings are sometimes 
required with the slide rule, and examples are given. 
which show the various degrees of acouracy that 
arise with one or two settings. The tables have 
already been extensively used m manuscript form for 
the transformation of harmonic constants a and b, 
obtamed by harmonic analysis, to amplitude o and 
phase angle ¢, in accordance with the relation 

oain(né + e) = agin ni + b cos ni. 

As further applications may be mentioned the 
evaluation of the magnitude and direction of a vector 
from rectangular componenta, and the conversion of 
cori ples numbers: frora the forma: -sy to thia form 
o ; 


The tables will be very useful in various branches 
of applied science. 
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Trigonometry, with Tables 
By Prof. Floward K. Hughes and Glen T Miller. 


Pp. vili+190+-79. (New York: John Wiley and 
Bons, Inc.; London: Chapman and Hall, Ltd., 
1988.) 7s. 6d. net. 


CHERS of elementary trigonometry may 
discuss the order in whioh to introduce the 
tangent, the cosine, and the sine, and there are 
substantial and interesting arguments in favour of 
each as the first to be studied, but there has been 
general agreement for many years that in a first 
course the tangent and the sine or cosine should be 
introduced separately, whether the actual definitians 
are in terms of right-angled triangles or of oo- 
ordinates. It is typical of the teaching of Messrs. 
Hughes and Miller that they throw the six circular 
functions simultaneously at the pupil's head at the 
very beginning, and this implies, on the kindest 
interpretation, that the subject has been deferred far 
beyond the age at which the elements of it can profit- 
ably be studied. We need scarcely give other reasons 
for doubting whether this text-book is suitable for 
the use for which it is intended. On principle, the 
inclusion of & chapter on spherical trigonometry is to be 
commended, and an attractive set of tables is paged 
independently at the end of the volume. The printing 


end préduction are exceptionally good. E. H.N. 


MISCELLANY 


Bibliographie de Maurice Maeterlinck 
Littérature, scienoe, philosophie. Par Maurice Lecat. 
Pp. 208. (Bruxelles: Libr. Castaigne, 1939.) 35 france. 
MAURICE LEGAT, the relentless and inde- 
« fatigable critic of the “Belgian Shakespeare”, 
has issued separately the bibliography which forms 
part of his work entitled ‘“‘Maeterlinckiame’’, of, 
which tbe first volume was published in 1937 and 
the third is to appear shortly. The bibliography 
consists of two parts devoted respectively to works 
by or about Maeterlinck, Appended is a bibliography 
of the publications of M. Lecet, who is a doctor 
In mathematioal and physical sciences, & mining 
engineer, and a laureate of the Académie des Sciences. 


` The Psychology of Physics 
By Blamey Stevens. Pp. xvi+282. (Manchester : 
Sherratt and Hughes; New York: G. E. Stechert 
and Co., 1989.) 7#. 6d. net. 
EITHER, the psychology nor the physios of this 
book is of the conventional type. In a 
previous book, ‘The Identity Theory” (1986), Mr 
Blamey Stevens put forward views which are now 
presented in a simpler form. To begin with, he 
suggesta that space and time have no gbjective 
reality, and are merely two different subjective or 
perceptual aapecta of an identical thing, which may 
be called substance. On bases such as these, a 
complete perceptual theory of physics is built up, 
rejecting many of the accepted laws, but replacing 
them by otbers which, it is claimed, are in 


1082 


Ethics in Modern Art 

By Marjorie Bowen. (Conway Memorial Lecture de- 
livered at Conway Hall, Red Lion Square, W.C.1, on 
April 19, 1989.) Pp. x+850. (London: Watts and 
Co., Ltd., 1989.) Paper, ls. net; cloth, 28. net. 


"HIS lecture must have been a stimulating and 
provocative discourse, for surely many hearers 
must have itched to refute and debate its many 
inconsistencies. For example, while apparently oon- 
demnmg ‘escape’ stories, Miss Bowen praises the 
effect of music and poetry in taking us away from 
our petty troubles, trivial fears and everyday 
worries —surely an appeal for ‘escape’. 

The reviewer feels that, while admitting the 
complete freedom of modern art, plastio or otherwise, 
Miss Bowen would seem to consider that this freedom 
should be one-sided, and that the percipient of art 
should support monetarily that which to him is 
repulsive. 

For art to have an ethical value, we must surely 
have some rapport between artist and percipient. 
If the artist can use his keener vision in such a way 
as to reinforce that of the perctpient, then we admit 
his power, ethical or the reverse, in influencing his 
fellows. But the public liking for purely objective 
stories and pictures seems to show that the artist of 
the more intense school has lost rapport with the 
normal man, who dismisses the detailed character 
study and self-representation school as long-winded 
and faintly repulaive. The many works of this nature 
are mest for the few, and the rest of the world will 
ignore them. 

Miss Bowen pleads for msthetica in education : 

“Children could be taught msethetica, to understand 
and to value the work of the artist. . . . Children 
should see, hear and read the ugly, the trivial, the 
silly as little as poesible’. Surely this was the 
system of the Victorians, used ing to their 
lights, which produced the intolerance of novelty so 
deplored by Miss Bowen. On the same page we are 
told that the child is not to study gre&t poets, nor 
to have fine music offered it, nor have great pictures 
analysed for it. As mathetics are to be studied, and 
the great and the trivial alike are to be avoided, we 
have here the apotheosis of mediocrity. 

There is much in the lecture with which all must 
agree, and the reat of it, iic econ arouses 
the more interest. 


PSYCHOLOGY 


Incentives and Contentment 

A Study made in a British Factory. By Patricia Hall 
and H: W. Locke. Pp. xii+190. (London: Sir 
Isaac Pitman and Sons, Ltd., 1988.) 2s. 6d. net. 


HIS book describes the resulta of some research 
wdrk carried out in a pioneer factory, which 
has attempted to put into practice a system of 
democratic government. The object was to discover 
those factors involved in the produotion of good 
work allied with contentment. 
An gnalysis was made of the factors around which 
satisfaction and discontent centre; for example, 
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remuneration, promotion, suitability for the job, the 
value of creative work, conditions inside and outaide 
the working situation. The many motives that might 
play a part in actuating human endeavour were also 
considered. Lastly, the important subject of leader- 
ship, both managerial and in the workroom, was 
discussed, and this led on to the subject of the 
‘difficult’ employee. 

There is an interesting reference to the peycho- 
logical department, which endeavours by vocational 
studies to reduce the number of maladjusted workers, 
by taking into account such factora as temperement, 
ability, interests. 

This research has shown quite clearly that if 
incentives are to be effective, and contentment real, 
they must be contingent upon the satisfaction of 
those abiding instincta and desires that are present 
in every man and woman. It also emphasizes the 
importance of selecting for managerial posts people 
who have the power of leadership and can enter 
sympathetically into the point of view of their 
subordinates. 

The book is one to be recommended to all studenta 
of industrial problems. 


Fifty Years of Psychical Research 

A Oritical Survey. By Harry Price. Pp. xu-+- 383 + 
15 plates. (London, New York and Toronto: Long- 
mans, Green and Co., Ltd., 1989.) 108. 6d. net. 


LTHOUGH this work purports to be a critical 
survey of the work undertaken by psychical 
research workers during the last fifty ydars, and even 
to be a continuation of the late Mr. Frank Podmore’s 
history of modern spiritualism, it is, if the truth be 
told, nothing of the kind. It consista of a mis- 
cellaneous collection of material, written in a popular 
style and forming more than anything else a kind 
of abstract or digest of some of the more sensational 
cases of recent times. There is no attempt to present 
the subject-matter in historical ce with due 
regard and appreciation of the factors underlying the 
changes in technique and experimentation during the 
course of time, and moreover a good deal of space 
is given to accountsa of cases of no conceivable 
scientific or even historical Importance, whilst others 
of considerable psychological value are omitted 
altogether. 

Regarded as a well-documented and popular guide 
to the leas serious side of psychical research during 
the last fifty years, this work will doubtless fulfil a 
useful purpose ; but it cannot be claimed that it is 
in any sense a well-balanced, historical or critical 
account of a period in psychical research when much 
has been done and foundations laid for a better and 
more scientific approach to the problems in dispute. 
In order to meet this claim, what is required is a 


long and detailed account of the work accomplished, 


together with a running commentary dealing with 
the developmental history of experimental methods 
and a careful evaluation of the results obtained, with 
suggestions for improving both technique and con- 
atructave criticism. E.J. D. 
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undertaken in Igdlorssuit. An examination of five 
ancient habitation sites was made on Ubekendt 
Island, and two of these, on the south and south- 
weet coasts, were very productive of material. In 
the more easterly of the two sites, two houses were 
excavated and showed traces of both Eskimo and 
European cultures. The latter is of eighteenth 
century origin and = former up to two centuries 
earlier. 

A collection of 405 plant specimens was obtained 
‘for the British Museum in 19388, chiefly from 
Ubekendt Island. 

In continuation in 1988 of the work by Car- 
michael and Dymond’, a number of pilot balloon 
flighta were made. Evidence was obtained oon- 
firming the work of the previous year, very small 
wind velocity being again noted in the stratosphere 
at heights above 15 km. and a velocity maximum 
about 9 km. in the troposphere. ‘The single 
theodolite (R.A.F. type) method was employed on 
the assumption that the balloons rose at constant 
rate. The same type of balloon was used as 
in 1937. 

Longitude and latitude observations made at 
Igdlorasuit by means of a Watte 34-inch miaro- 
meter theodolite indicate that the position of 
Ubekendt Island is correctly shown in the existing 
charts and maps. - The topography of this island 
and also that of Upernivik is very inadequately 
and sometimes wrongly represented. A detailed 
plane-table triangulation on the scale of 1 : 50,000 
was made of a small area embodying the moat 
interesting geological features on the southern 
half of Ubekendt. Observations taken during 
excursions on Upernivik will amplify the topo- 
graphy and correct some errors. 

Finally, it is thought desirable, on the whole, 
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that work along similar lines should be encouraged, 
and, with the permission of the Greenland Ad- 
ministration, continued. 

1 Wordle, MATURM, 148, 1083 (1987); Geogr. J., OB (1938). 


t Drover, Geegr. J., 944 (1930). 
a 18L, 910 (1938); Proce, Rey. 


OBITUARIES 


Prof. W. Lindgren 
OF. WALDEMAR LINDGREN, deeply respected 
by all mining geologists, died at Brookline, Mases- 
chusette, on November 8 at the age of seventy-nine. 
He was born at Kalmar in Sweden, and, after a 
general education in his own country, qualified for 
the diploma of mining engineer at the well-known 
Bergakaderme of Freiberg in Saxony. In 1884 he 
emigrated to the United States, and soon after was 
appointed an assistant on the United States Geo- 
logical Survey, where he passed through successive 
grades to be chief geologist in 1911. 
Lindgren’s fleld work was mostly done an the 
mining fields of the western Statea, in Arixona, 


California, Colorado, Idaho, Oregon, and Utah, his 
resulta being desorfbed in a series of remarkable 
memoirs which were characterized by carefully 
detailed records of the geology and mineralogy of 
the ore deposits, supplemented diways with cautiously 
restrained excursions into the field of theary regarding 
their origin. On the data recorded in these earher 
papers was built up the theory of ‘secondary enrich- 
ment’, especially of sulphide-ore deposits; for he 
noticed that the solutions formed by meteoric waters 
near the outcrops of the lodes passed down. along the 
ore-bodies, and became deoxidized at greater depths 
preparatory to re-precipitation of the mifbtals as 
sulphides by reaction with the primary ores at lower 
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depths in the deposits. The theoretical aspects of this 
question and their variations due to previous changes 
m the physlography of the areas were afterwards 
discussed. by in various pepers published in 
Economic 


At a latar stage in hia long career of activity, and 
based partly on a study of the tin deposits in Bolivia 
and elsewhere, Lindgren formulated the principles of 
metasomatism as @ process in the formation of ore- 
deposits. This subject he analysed in all ite theoretical 
aspects in his presidential address to the Geological 
Society of America in 1925. 

Occasional by-products of his main line of work 
appeared as descriptions of new mineral species and 
new coourrences of known forms. He waa the first 


the colourless, isotropic substances previously as- 
sumed to be residual glase in many basalte. 

In 1912 Lindgren was appointed professor of 
economic geology at the Massachusetts Institute of 
Technology, and in the following year he published the 
first edition of his comprehensive treatise on ‘Mineral 
Deposite”. In 1988 he retired from his chair after 
twenty-one years of distinguished service ; and Prof. 
Palache, the eminent mineralogist ab Harvard, two 
years later took the opportunity of giving the name 
lindgrenite to a new natural molybdate of copper, in 
the year in whioh Lindgren received also the honorary 
D.8o. from Harvard. At “Technology”, as the Insti- 
tute is locally known, Lindgren’s name is deeply 

and is there preserved as the name given 
to the library of mining and geology. In 1983 he was 
elected president of the International Geological 
Congress, and two years ago the Geological Society 
of London conferred on him the highest honour at 
ita disposal, the Wollaston medal, which has the 
peculiar interest of being struck in palladium, the 
relatively rare metal first isolated in 1802 by W. H. 
Wollaston. 

Lindgren’s massive record of facta about mineral 
deposits. has been and will be extended by others ; 
but it is unlikely that his theoretical deductions will 
ever undergo serious change, for he was too wise to 
stray beyond the deductions immediately justified by 
the facta, and he knew far too much about his subject 
to regard any present theory of ore-deposita to be 
complete to the exclusion of all others. 

T. H. HOLLAND. 


Prof. W. P. Lombard 


‘Tue death of Warren Plimpton Lombard at the 
age of eighty-four years removes one of the last direst 
links between the laboratory of Carl Ludwig and 
experimental physiology in the United Statee—a link 
With which American physiologiste, like those of 
Britain, have always been proud. Born on May 29, 
1855, the son of Israel Lombard by his wife, Mary 
Abn Plimpton, he was descended on both sides of 
his family from Puritan stock which had emigrated 
to the American continent early in the seventeenth 
century. He was born and spent his boyhood in 
West Newton, Massachusetts, and obtained his 
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On the advice of Henry Pickering Bowditch, who 
was a pupil of Ludwig as well as the first experimental 
physiologist of Harvard, Lombard went to Leipzig in 
1881 to spend three years in the stimulating and 
liberal atmosphere of Carl Ludwig’s labaratory. 
There he became interested in muscular contraction, 
in spinal reflexes and in the various recording 
techniques which Ludwig had devised and of which 
he was an acoomplished master. His first paper, 
published from the Leipzig laboratory, dealt with 
the sequence of contractions of various muscles of 
the hind limb of the frog under reflex stimulation 
(Arch. Anat. u. Physiol., 408; 1885). He designed 
elaborate recording myographs which made possible 
simultaneous records of as many as twenty muscles 
attached simultaneously to the lever system. 

Lombard was one of the first after Descartes to 
consider the problem of reciprocal innervation of 
antagonistic musalesa. Later he studied the knee-jerk, 
vasomotor reflexes, skin temperature and ita control ; 
and his successor, Robert Gesell, states that much of 
Lombard’s time during his early years was devoted 
to the study of the mechanics of two-joint muscles 
(sce Amer. J. Physiol., 20, 1; 1907). ‘The fact that 
a bwo-joint muscle can make use of the tendon action 
of another two-jomt musele on the opposite aide of the 
leg acoounta for the paradox that a two-jomt muscle, 
when in & position to have a stronger extensor than 
flexor leverage, may extend a joint of which it is a 
flexor’. He was likewise interested in respiration 
and worked out a balance sufficiently sensitive to 
record the minute changes in weight incident to the 
fluid logs which accompanied each expiration. His 
technique for observing capillary circulation in man 
has been almost universally adopted in the many 
subsequent studies carried out in this field. As a 
teacher he followed Ludwig in being an ardent 
exponent of ‘practical’ laboratory instruction, and 
few better laboratory guides have ever been written 
than his “Directions for Laboratory Work in Physio- 
logy for the use of Medical Students (2nd ed. 1914). 

On returning to the United States from Europe, 
Lombard became an assistant in physiology at the 
Oollege of Physicians and Surgeons in New York 
City. Thereafter he went back to Europe for several 
years and on reaching America again m 1889 he 
accepted the appointment of assistant professor in 
physiology at Clark University in Worcester, Mass- 
achusetta. In the same year, William Howell took 
the chair of physiology at Michigan as successor to 
Henry Sewall, whose health had forced him to 
abandon the inclement weather of Michigan for the 
clearer and warmer climate of Colarado. Howell was 
called to Johns Hopkins in 1892 and Lombard was 
then asked to fil the chair of physiology at the 
University of Michigan, where he remained until his 
wife’s death in 1928, at which time he retired. 

Lombard was a warm and friendly person, who 
bad wide interests apart from science, and im the 
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years between his retirement and his death he devoted 
himself to drawing, water-colour painting and etohing. 
He spent his summers at Monhegan, Mame, and his 
friends paid tribute each year to his increasing 
artistio skill. Shortly before his“death, he read a 
paper to a acientific olub in Michigan in which he 
characterized himself in the following terms: “I have 
always been an optimist and I cannot claim to have 
ever been religious. I have thoroughly enjoyed life 
and feel that the finest one can do is to bring 
pleasures into the lives of others. In this I find a 
worthy reason for living and shall be glad to live 
ag long as I can enjoy life and help others to do so.” 

J. F. FULTON. 
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Wu regret to announce the following deaths : 


Mr. George Eumorfopoulos, the well-known ool- 
lector of Chinese porcelain and other examples of 
Oriental art, on December 19, aged seventy-six 
years. 

Prof. Eduard Fischer, profesor of botany in the 
University of Bern from 1897 until 1938. 

Senatore Prince Ginori Conti, a well-known Italian 
industrial chemist, on December 8. 

Prof. A. J. Hopkins, emeritus professor of chem- 
istry in Amherst College, known for his work on the 
early history of science, on November 10, aged 
seventy-five years. 


NEWS AND VIEWS 


Scientific Research and Technical Development 

` Am Advisory Counail on Scientific Research and 
Technical Development has been set up by the 
Minister of Supply to advise him on scientific and 
technical problema. The main functions of the 
Counoil will be to ensure that the work of the Direc- 
torate of Scientific Research is carried out with due 
regard to recent advances in scientific knowledge, to 
Introduce new flelds of research and development, and 
to make recommendations regarding the moat effec- 
tive use of’acienidfic personnel. The chairman of the 
Council is Lord Cadman, emeritus professor of mining 
and petroleum technology in the University of 
Birmingham, chairman of the Anglo-Iranian Oil Oo., 
Ltd. and of the Iraq Petroleum Oo., Ltd. The 


Admiralty, Air Ministry, and Ministry of Home ' 


Security are also represented on the Oouncil, 
of which the joint secretaries are Mr. E. T. Paris 


end Mr. F. Roffey, Ministry of Supply, Adelphi, 
W.O.2, 


Tas Council is constituted as follows: Prof. E. N. 
da ©. Andrade, professor of physica, University 
College, London; Dr. E. V. Appleton, secretary, 
Department of Soientific and Industrial Research ; 
Sir Joseph Baroroft, formerly profeasor of physiology, 
University of Cambridge; Prof. W. L. Bragg, 
Oavendish professor of physics, University of Cam- 
bridge ; Major-General E. M. O. Olarke, director of 
artillery (military adviser), Ministry of Supply ; 
Prof. J. D. Cookoroft, profeasor of natural philosophy, 
University of Oambridge; Major-General A. E. 
Davidson, controller of mechanization development 
{military adviser), Ministry of Supply; Dr. H. J. 
Gough, director of scientific research, Ministry of 
Supply ; Dr. H. L. Guy, chief engineer, Mechanical 
Engineering Department, Metropolitan-Vickers Elec- 
trioal Co., Ltd.; Sir Harold Hartley, vice-president 
and director of research, L.M.S8. Railway, and chair- 
man of the Fuel Research Board; Prof. I. M. Heil- 
bron, professor of organic chemistry, University of 
London; Prof. A. V. Hill, secretary, Royal Society, 
and Foulerton research professor (physiology) ; Prof. 


R. 8. Hutton, professor of metallurgy, University of 
Oambridge ; Sir Robert Roberteon, director of the 
altere’ Institute of Industrial Chemistry, formerly 
Government chemist ; Sir Robert Robinson, professor 
of chemistry, University of Oxford; Mr. J. Rogers, 
deputy director-general of explosives, Ministry of 
Supply; Sir Frank Smith, director of instrument 
production, Ministry of Supply, director of research, 
Anglo-Iranian Oil Oo.; Prof. R. V. Southwell, 
professor of engineering, University of Oxford; 
Prof. G. I. Taylor, Yarrow research profeasor of the 
Royal Society (engineering); Sir Maurice Taylor, 
senior military adviser, Ministry of Supply; Sir 
Henry Tizard, rector of Imperial College of Boienoe, 
chairman, Aeronautical Research Committee. 


Earty Man and his Forerunners 


Ix the two years 1987-39 a series of researches 
carried out by P. Teilhard de Chardin, Prof. Frans 
Weidenreloh and their fellow-workers of the Cenozoic 
Research Laboratory of the Geological Survey of 
China, papers on which have only just reached 
Great Britain (see NATURE, December 23, p. 1054 
and December 80, p. 1097) has made a notable oon- 
tribution to anthropological study, not merely in so 
far as it deals with early man in China, but also m 
its bearing upon fundamental problems of the 
erelonen oF the boaa atok and tha /oricincanid 
distribution of its varieties. How far Teilbard de 
Chardin’s suggested need for a revision of Tertiary 
and Quaternary classification in geology and palmon- 
tology will be accepted as of general application may 
ramam in abeyance for the moment; but his 
brilliant synthetic study of recent geological and 
paleontological discovery provides a new diagnosis 
—in China at least—for the much-debated division 
between Pliocene and Pleistocens in the form of the 
definite break, almost catastrophic in its proportions, 
in fauna and physiographic conditions between the 
Nibowan and Ohoukoutien phases of the so-called 
Sanmenian, which is followed by the appearance of 
man, who in some sort, it may be 
might be regarded as a characteristic foeæiL 


now e 
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THe work of Prof. Weidenreich, more especially 
with the supplement of the cultural study of the 
contents of the palmolithio cave at Choukoutien, by 
W. O. Pei, offers too many pointa of interest for 
detailed comment here. One matter of special 
moment is the inference he draws that the important 
body of knowledge which has been derived fram the 
specimens of Sinanthropus calls for “a radical trans- 
formation of our conceptions of the problem of man- 
kind”, and he ‘then proceeds to the significant 
conclusion that while human development has been 
orthogenetic, it has also been polycentric, certain 
consequences following logically upon this as affect- 
ing the mode of that development, in which Lamarok- 
ian and Darwinian conceptions are set aside as unim- 
portant in favour of an evolutionary progressive 
development of the type. At the same time, his 
remarkable diagnosis of three racial types—Mel- 
anemian, Kakimoid and Mongoloid—in a single and 
small paleolithic population ab so early a date is 
scarcely leas signifloant for the further development 
of racial theory at large. Mr. Pei’s cultural study of 
this same palwolithio population affords a view of 
ita technological capacity which is little leas than 
surprising. This is also, be it noted, the first site in 
China on which cultural material of palmwolithic age 
and human skeletal remains have been found in 
association. 


Universities and Government Grants 


It is generally known the Government granta to 
the universities of Great Britain have been stabilized 
for a limited period from the beginning of the War. 
As that time approaches its end, the Government 
and the University Grants Committee will be faced 
with a difficult task. The moessant oall for economy 
at this time of streas must be heeded. No sum that 
can be saved, however amall it may be, is negligible 
in the present circumstances ; Indeed it may be in 
the multitude of minor economies that the best hope 
lies. Nevertheless, in the matter of the universities, 
great caution and careful sorutmy will be necessary. 
Any move which curtails the efficiency of the uni- 
versities in the discharge of their duties would be 
sharply criticized. It will readily be granted that the 
undergraduate population of the universities has 
decreased substantially, and national service has also 
claimed a varying proportion of the teaching and 
supervisory staffs. Teaching and research must, how- 
ever, still go on. Apart from present needs, there is 
the future to consider. When the time oomes for 
reconstruction, the universities must be ready to 
expand rapidly and to play their part m building 
up the new order. This they oan do only if they 
retain their j the days of war- 
time activity. The task of those in authority will be 
to satisfy present needs and also to enable the 
universities to meet their.obligations to the future. 


British Social Hygiene Council 

Ir has been found impossible to contmue meetings 
of the full Educational Advisory Board of the British 
Social Hygiens Council during the War. A repre- 
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sentative Emergency Committee has been formed, 
however, and held ita first meeting an December 19 
at Tavistook House, London, W.0.1. It was decided 
that the long-term policy of stimulating the develop- 
ment of biological education should be maintained so 
far as is possible. The possibilities of educational 
activities are to be explored on a regional basis’; 
particular attention is to be directed towards pro- 
viding short courses of lectures and talks for youth 
leaders, adolescents and men and women ‘in the 
military forces. The development of biological educa- 
tion in the Colonies is being continued and negotia- 
tions for the production of text-books of biology fpr 
use in schools im East Africa should soon be oom- 
pleted. Tentative inquiries are also being made to 
determine the possibilities of holdmg a Summer 
School for teachers, if ciroumstanoea permit. 


Dendrochronology in the Eastern United States 


Tam dream of the archmologist, for whom from 
the. nature of his material an absolute chronology is 
rarely avaiable, has been the attainment of a system - 
of dating which should be universally valid; but 
diversity of conditions, as a rule, precludes anything 
approeching certamty when attempts are made to 
apply any given method of time measurement out- 
side & more or leas restricted area. For this reason 
much interest is attached to attempts which are being 
made to extend the tree-ring method of dating out- 
side the south-western United States, where it has 
been applied with conspicuous success to dhe dating 
of Pueblo remains and structures. The first successful 
observations in the eastern United States bre recorded 
by Prof. Charles J. Lyon, of Dartmouth College 
(Sotence, 90, 419; Nov. 3, 1989), who has compared 
the rmgs of virgin white pine felled by a hurricane 
in September 1988 at Wolfeboro, N.H., with buried 
logs of the same species uncovered in an excavation 
at the site of an ancient bridge abutment nearby. 
The skeleton plot method of Douglas gave the date 
of 1806 for the last ring formed in the trees used to 
build the bridge, a result said to be “very reasonable 
in the light of Wolfeboro history’’. Further, from 
North Sutton, N.H., thirty-nine miles south of this 
bridge, a record of white pine was obtained for a 
260-year period, establishing a link with the buried 
logs in a 128-year overlap between the outer rings 
of the latter and the mner rings of the Sutton trees. 
Although not sufficient for a standard scale, yet this 
marke a beginning im the formulation of an efficient 
instrument for the eastern archmologish; but it 
is noted that the identification in detail is leas perfect 
than in the south-west. Apart from the crose-cheak, 
however, the rings agreed with a number of entries 


of drought in a diary. 


History of Intensive Cultivation 

Aw interesting historical review of progress in the 
production of early vegetables by methods of intensive 
cultivation has recently been issued by R. J. G. 
Hopp (J. Roy. Hort. Soc., 64, Pt. 2; Nov. 1939). 


The first record of forcing plante appears to be in 
the time of the emperor Tiberius, when cucumbers 
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were grown in boxes of dung and sheltered during 
cold days with thin plates of Lapis specularia. 
Lettuce is mentioned by Charlemagne, and m the 
time of Albertus Magnus (1193-1280) it was grown 
throughout the year. From the Norman invasion of 
England until the middle of the sixteenth century, 
girdening appears to have been very greatly sub- 
ordinated by the political unrest. Its development in 
the seventeenth century was closely bound with the 
herbalitts Gerard and Parkinson. The initdation of 
French gardening, involving the protection of early 
plants with glass olochss, appears to have been due 
to Jean de la Quintinye in the second half of the 
seventeenth century, and crops were then brought 
to maturity upon hotbeds. John Evelyn, John Wool- 
ridge and Prof. Bradley added their quota of horti- 
cultural development in the succeeding hundred years, 
to be followed by J. O. Loudon. French gardening 
declined in the later half of the nmeteenth century, 
however, only to give place to the more workable 
and convenient methods of glasshouse culture which 
provide our present supplies: of extra-seasonal 
vegetablea. 


A New Cyclotron - 

Tus cyclotron constructed in the ETA of the 
Physics Department of Purdue University, Indiana, 
is described in the November issue of the Jowmal 
of the Franklin Institutes by the five members of the 
staff who designed it. So far as poesible standard 
materials gvailable in industry have been used in ita 
construction. The magnet is of low carbon steel 
3 m. long sfd 2 m. high, and the pole pieces of special 
shape 1 m. diameter. The magnetizing coils are of 
thin copper tube through which cold water circulates. 
Each coil is square in section with side 30 om. The 
oscillator is of the tuned grid tuned plate type, of 
frequency 10-9 Mo., with neutralizing condensers. It 
takes 3 amperes at 8,500 volta. The chamber is of 
the Berkeley type with floor and top of steel plate 
3 om. thick with special arrangements for controlling 
the bending due to external preasure, which has 
been found to increase the beam intensity. The ions 
are supplied by an arc near the centre of the cyalotran. 
The instrument yields 16-5 million volta for Het + 
ions. 


The National Institute for Research in Dairying 

Tua annual report of the National Institute for 
Research in Dairying, Reading, covering the year 
ending September 30, 1938, has just bean published ; 
this seems an unnecessarily long delay. Develop- 
ments, administrative matters and changes in the 
staff are outlined, and a summary is given of the 
research work that has been carried oub im the 
various departmenta. Among the last named is an 
investigation in the Department of Physiology and 
Biochemistry on the nutritive value of spray-dried 
milk, roller-dried milk and evaporated milk. The 
biological values of the proteins, and the content of 
vitamin A and of vitamin O are much the same for 
all three products, but vitamin B is much reduced 
in the evaporated milk—to half that present in the 
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other two. The results show that properly dried milk 
retains to a remarkable extent the nutritive value of 
the raw product and that modern methods of spray 
drying yield a powder of high nutritional quality. 
An appeal is made for donations to meet the oost of 
new buildings which are urgently needed to relisve 
the acute congestion in the existing laboratories. 


International Society of Medical Hydrology 
A MEHTING of the general purposes committee of - 
the International Society of Medical Hydrology was 
held in London on November 17 last to deal with 
emergency measures made necessary by the War, 
and also by the death of the Society’s chairman of 
council, Dr. E. P. Poulton. Dr. J. Barnes Burt was 
elected interim chairman of council, and four addi- 
tional vice-chairmen, all in countries ‘neutral’ in the 
present conflict, were appointed. It was further 
resolved that the caah balance remaining should be 
set aside for reconstruction of the Society after the 
War, and the general secretary was given indefinite 
leave of absence witheut pey and instructed to close 
the London offloe. The Society's address will be, 
until further notice, that of the honorary treasurer, 
Dr. G. D. Kersley, 6 The Circus, Bath. 


Medical Organizations of India 

Taa medical organizations of all-India are reviewed 
by Major-General Bradfield, director-general of the 
Indian Medical Service, in a volume of 658 pages 
entitled “An Indian Medical Review” (Government 
of India Press, New Delhi, 1988). Administrative 
organization and the medical profession and services, 
hospitals and nursing, maternity service and pharm- 
acy, and medical education and research, are all 
surveyed in the first 280 pages, the remainder of the 
book containing full statistics of hospitals, dispensaries 
and other medical institutions. This volume should 
prove a useful supplement to the “Annual Report 
of the Public Health Commissioner with the Govern- 
ment of India”. 


The Night Sky in January 

Dunsore this month, the night shortens in the 
latitude of London by 1 hour 10 minutes, reckoning 
from sunset to sunrise. The moon is new on January 9, 
and full on January 24. Oocoultations of stars by the 
moon include three stars of magnitude 8-4 of the 
Hyades cluster which precedes Aldebaran. The dis- 
appearances as seen from Greenwich take place on 
January 20 as follows: & Tauri at 21h. 37-0m. at 
position angle 107° from the north point of the 
moon’s disk: 64 Tauri at 22h. 31-1lm. at 142° and 
68 Tauri at 23h. 29-0m. at 16°. On January 23, 
à Geminorum (8-6 m.) is ocoulted at 20h. 20:8m. at 
121°. There is a fine array of planets in the evening 
aky—Venus, Mars, Jupiter and Satuth—whilst 
Uranus, & faint 6th magnitude object, is in Aries 
near the 6th magnitude star 53 Arietis. At the 
beginning of the month, Mars is overtaking Jupiter 
in the eastward shift of the two planeta among the 
stars by about $° a day, and on January 7,at 15h. 
there is a conjunction, the geocentric distance between * 
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the two objects being 1-2°. It is interesting to com- 
pare the colours and magnitudes of Mars and Jupiter 
when close together. Lunar conjunctions with the 
planets occur as follows: Jan. 8d. 10h. with Mercury ; 
12d. 18h. with Venus; löd. 22h. with Jupiter; 
16d. 7h. with Mars; 17d. 17h. with Saturn. In mid- 
January at about 22h., the southern meridian is 
bright with the stars of Taurus, Auriga, Orion, 
Gemmi, Canis Minor and Canis Major. The Great 
Nebula of Orion shows to the naked eye as a bazy 
patch. The photographio plate is required to show 
the nebulosities, which, enveloping the Pleiades, are 
but the central condensation, according to Barnard, 
of an enormous nebula covering at least 100 square 
degrees. Not far from ẹọ Tauri is a dark nebulous 
region giving the strongest proof, according to the 
same authority, of the existence of obscuring matter 
in space. Near Y Tauri is the so-called Crab Nebula, 
which is No. 1 in the catalogue of 108 nebule drawn 
up in 1781 by Measier for his own use when searching _ 
for and identifying cometa. 


Announcements 


Tas Royal Meteorological Society’s Symons Gold 
Medal for 1940 has been awarded to Prof. Dr. J. 
Bjerines of the Geofysiske Institutt, Bergen. 


THR Secretary for Mines has appointed Lord 
Cadman to be honorary adviser on oil, and Sir Harold 


Hartley to be honorary adviser on the development 
of home-produoed fuels. 


Taa Minister of Health and the Secretary of State 
for Scotland have jomtly appointed Dr. Edward 
Elice Henderson, a medical officer of the Ministry of 
Health, to undertake the duties of mspector of 
anatomy in England, Sootland and Wales. 


Ir is of interest to put on record that Major- 
General A. G. L. McNaughton, commanding the 
Canadian Active Service Foroe which has recently 
landed in Great Britain, is a acience graduate of 
MoGill University and was president during 1935-39 
of the National Research Council of Oanada. 


Tua popular series of Gaumont British Instruo- 
tional Films called “Secrete of Life” have now been 
made in colour using the Dufay process, and three of 
the present series of six ware demonstrated at Film. 
House on December 20. The valuable teaching aid 
that colour gives in educational films was apparent, 
and although many technical difficulties remain to be 
overoome, theee films portraying the life-history of 
the burnet moth, the genetics of the lupin, the habita 
of badgers and other subjectes have already reached a 
high level Of efficiency. Mr. Oliver Pike’s photographs 
in the badger film represent a real contribution to 
natural history. 


Ds. Gzoras W. Corwar, who has occupied the 
chair of anatomy in the University of Rochester 
* (New York) dince 1924, has bean appointed director 
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of the Department of Embryology, Carnegie Institu- 
tion, Washington, D.O. He succeeds Dr. George 
Streeter, who has done so much to give the Depart- 
ment of Embryology of the Carnegie Institution its 
high place in the estimation of embryologists in all 
parte of the world. Dr. Streeter, who now retires, 
succeeded the first director—+the late Prof. Franklin 
Mall. Dr. Oorner’s appointment has the warm 
approval of his fellow embryologista. i 

Sin Wairar Lanapox-Bgowyn has been appointed 
preaident of the British Social Hygiene Oounsoil in 
succession to the Right Hon. L. 8. Amery, M.P. , 


A Cuinp Guidance Clinic providing a’ limited 
service is available at Guy’s Hospital for the hospital 


BOA 
\ 


AOOOBDING to official statistics of the last fifty 
- years, there has been a considerable reduction in the 
tuberculosis mortality in Germany. In women the 
mortality per 100,000 has fallen from 28-4 to 6-4 
and in men from 34-2 to 7-8. 


AcooBDiInG to the latest provisional figures issued 
by the United States Bureau of Oensus, the infant 
mortality reached a record low level of 50-9 per 1,000 
live births in 1938, as compared with 54-4 in 1937. 
The rate has been decreasing steadily for twenty years: 
in 1915, when the birth registration area was estab- 
lished, it was 99-9. ° 


“ Te» Pan-American Congrees of Rural Hygiene 
organized by the Government of Mexico and the 
International Congres of Oterhmolaryngology which 
were to have been held in 1940 have been postponed 
indefinitely owing to the War. 


Wa have received the first annual report of the 
Council of the Institute of Medical and Veterinary 
Science, Adelaide, South Australia. New laboratories 
of the Institute have recently been opened, of which 
an. illustration is given. The Institute provides for 
the Adelaide Hospitel, and for practitioners resident 
in the district, services in pathology, bacteriology and 
biochemistry, as well as work in veterinary pathology. 
A. summary is given of the research work conducted 
by the staff of the Institute. This Institute was 
described by Sir Oharles Martin in NATURAS of 
August 26, p. 392. 


Botanica, the international botanical 
journal published under the editorship of Dr. Frans 
Verdoorn, ia to appear weekly from January 10940. 
This journal is unique among solentiflo journals, and 
contains digesta, correspondence, quotations, oom- 
mente on international affairs, news of institutions, 
experiment stations, gardens, societies, oto., personal 
notes and news, reviews, etc. The annual subscription 
will be 15 guilders, including postage. Further 
information can be obtained from Chronica Botanica, 
P.O. Box 8, Leyden, Holland. 


{ 
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LETTERS TO THE EDITORS 


The Editors do not hold themesloes responsible for opinions 


expressed by 
es ee ee ee 
7 sniended for this or any other part of Narona. No notice is taken of anonymous communications. 
In THE PRESHNT OTROUMSTANOCES, PROOFS OF “LETTERS” WILL WOT BA SUBMITTED TO 
OORBRSPOMDENTS OUTSIDE GRAAT BRITAIN. - 
NOTES ON POLNTS IN SOME OF THIS WENK’S LETTERS APPHAR OM P. 10904. CORRESPONDENTE 
ARN INVITED TO ATTACH SIMILAR SUMMARINS TO THNIR OOMMUNICATIONS. 


Scientific and Technical Literature and Information 
I HAVE read with interest the editorial in NaTuURE 
of November 25, 1939, concerning the need for a 
centre of documentation with the purpose of euppiy- 
ing onginal papers to soientiflo institutions 
libraries. Further aime of euch a centre might be to 


The difficulties 
besn met with in too. I have the pleasure of 
aumnoun that a body similar to that 


National de la Recherche Scientifique” which is an 
autonomous Department of the Ministère de l'Educa- 
tion Nationale. This ‘Service de Documentation” 


OF ee ee oe 

which are considered to be of importance for com- 
documentation 

physics, applied chemistry, 

chemistry, nd some branches of biology ; 

(2) to abstract these periodicals in the form of very 


(8) to edit and to publish a printed bulletin, to 
appear twice a month, and to supply it to the 
institutions concerned ; 

(4) to: reprodues on zai peoHini Aingls erieinal-qapers 
wanted by laboratories and research institutes; to 
ee ee a A to keep 

the negatives ; 

(5) to establish several card indexes of the abstracta, 
by authors, by subject matter and so forth, so as to 
facilitate quick compilation of complete dossiers on 
& given subject, whenever asked for; 

(6) on request, to supply translations of papers 
published in unusual languages. 

This “Service de Documentation” was created on 
November 16, 1989, and it is hoped that the first 
bulletin may a within a few weeks. The 
Service is to act m close collaboration with French 
Se ee 


Tail bose is et cae 
dealmg with the same problem in Great Britain, in 
view of possible collaboration in this matter between 
our two allied countries. 

P. Avans. 
(Directeur.) 


Service de Documentation 
du Centre National de la Recherche 
18 rue Pierre Curie, Paris, Ve. 


Hydrogen Showers in the Auroral Region 
Paavious investigations have shown that the 


re ai e aA uate Ate be no trace of the 
H-lines visible on the spectrogram!)4, This does 
not mean, however, that hydrogen may not occasion- 
ally appear in these regions. On the contrary, some 
years ago I gave, for the luminous night clouds, an 

ion? based on the thet showers 
of hydrogen, ooming from the sun, entered into the 
aere andoaiahined AA ose, Gr cx icons 
in the atomis or ozone state, to form water n 
At the altitude of the luminous night clouds (80 km.), 
the pressure might be sufficiently great 
Fae Ales wakat canon to, cotidaane aad arodaoo Aldada 
of ice needles. 





an auroral display on October 18 this year, 
wo obtain at, Onlo eurora indicating 
the existence of such hydrogen showers. In the region 
or Anne ever ee ee e ae ok Teaco; 
the green line (5577) and the red one (6300) 
with considerable density. The lst positive group, 
however, was scarcely visible; but far in the red end 
and well separated from the line (6300), a strong line 
appeared with a wave-langth (6560) which within 
the limit of error comcides with Ha (6563). Now 
this coincidence might be accidental, but on the first 
til ig from 19.15-20.18 

M.H.T.) 


with greatest 
density, another Tapeke for whioh we found 
the wave- 4860, which within the limft of error 


coincides with Hg (4861). 

This ine, which is usually ebeent in the suroral 
spectrum, now & with a density twice that 
of the negative band 4708 and about two thirds 
that of the strong band 4278. ge apie eo cb 
of the spectrum is shown in the accompanying , 
reproduction. 
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The simultancous great enhancement of two linea, 
one of which coincides with Ha, the other with Hp, 
can scarcely be accidental, and our gram thus 
would show that occasionally quanknities 
of hydrogen are present in the auroral region. 

The fact that the hy concentration usually 
is too small to give de lmes would show that 
the ocourrence of strong A lines must be dus to 
showers of hydrogen or to a kind of ‘hydrogen radtatton’ 
oocastonally coming from the sun. The hydrogen is 
then removed from the auroral region through the 
formation of water vapour and oondenrations, which 
may appear as luminous night clouds. 

L. VEGARD. 

Physical Institute, 

Oslo 


Nov. 20. 


1 Vegard, L., Pail Map., 46,195 (1923); S. Phys., 18, 367 (1023). 
* Vegard, Lọ Geof, Publ, 9, No. 11 (108%). 

* Vegard, L., Geaf. Puk., 18, No. 4 (1938). 

1 Vegard, L., and Harang, L., Geof. Pubi., 11, No. 15 (1986). 


Origin of the 4 4932 Emission in the Spectra of Nove 

Messus. J. Duray ann M. Brocs! have recently 
discussed the presence of a faint emission band at 
about 4932 A. in the of Nova Herculis (1984) 
and of Nove Aquilw (1918), and have suggested that 
the radiation is to be identified with the forbidden 
*P,— 1D tranaition of O (m1), the companion of the 
N, and N, lines at 5007 and 4959 A. respectively. 
This assignment, as was mentioned by Dufay and 
Bloch, was made by Bowen and Wyse in the spectra 
of N.G.C. 8572 and 7027, and the line was later 
observed also in N.G.C. 786627. 

While the identification is probably oarrect in the 
plata det Pe ee aa ame 
nove, particularly in Nova Aquile (1918). The 
maximum observed by me at 4932 A. in the 
of this nova is very probably only a 
maximum in the broad N, emission band, centred at 
4959 A.; such is the interpretation in my paper’, to 
which Dufay and Bloch make reference. The re- 
latively strong continuous spectrum, as well as the 
great width of the bands themselves (approximately 
50 A.), tends to obliterate the faint radiations. There- 
fore if a bona fide emission band were present at 
4982 A., it would probably have to be at least 1/10 
or 1/20 as bright as N, in order to be detected, and 
thus it could not be the *P,—4D emismon, which is 
much fainter both by prediction and by observation 
in the nebuls. 

The case for Nova Herculis (1934) is not so clear- 
cut. The Lick Observatory of 1935 
and 1986 confirm the observation of Dufay and 
Bloch of a faint emission at 4982 A. The emission 
appears to be several times stronger with reference 
to N, and N, than in the nebula, thus suggesting 
some other identification. The differance, however, 
may possibly be attributed to the differing contrasta 
of the two emulsions involved. Another approach to 
the question consists in examining the constancy or 
variability, in Nova Herculis, of the intensity ratio, 
Lanf’ Which should be an atomic constant 
for O ut Two Lick Observatory spectrograms, 
dated September 26, 1935, and May 1, 1987, both 
record the N, emission as of about equal density, 
the image on the latter plate being shghtly denser 
than the former. The 4982 A. line appears 
definitely on the former plate (density about 0-8), 


NATURE 


DEc. 30, 1939, Vor. 144 


while on the latter plate it is absent. Inasmuch as 
the two spectrograms have been made on the same 
type of emulsion and have been developed in the 
samo way, and further, since both plates are capable 
of showing the lines resolved, the inference is that 
the 4982 A. line faded in the interval, with 
to N,, by a factor of at least 10, and that it is there- 
fore not chiefly attributable to O m. e 
Ferbape this observation should not be taken at 
ita face value, m view of the possibility of solarization 
of the strong linea on one or both of the plates, or 
other spurious photographic effects. In any event, 
there appears to be room for doubt regardmg the 
assignment of the nove emission at 4932 A. to O m. 
A. B. Wyss. 
Liok Observatory, 7 
Mount Hamilton, 
-  Qalifornia. 
Nov. 20. 
1 MaTURe, 144, 663 (1939). 
* Idet Ota. Puli., 18, 1 (1030). 
* Publ, Tdok Obe., 14, Part 3 (1030) 
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Electron Diffraction Examination of Oxide Films on 
Light Metals 

Warma iron roste quite easily in air, such baser 
metals as aluminium, magnesium, sinc, eto., do not 
manifest this tendency and retain ther metallic 
lustre for a considerable length of time. This common- 
place fact is interestmg but requires experimental 
study for a full understanding. For a study of metal 
surfaces as in these cases, the method of electron 
diffraction is most powerful. 





Maawaestum at 400° O. 
(] INDIOATES THA MXISTANOA OF Moa. O AND A 
INDIOATE THE EXISTHNOm oF MaO. 


Electron diffraction photographs of magnesium 
specimens, prepared by polishing the surface with a 
coarse sandpaper, were taken after e ing them 
to air at room tem at 200° C., at 800° O., 
and at 400° 0. Of the two photographs reproduced, 
one is that of the specimen ab room temperature and 
the other is that of the specimen heated at 400° C. 
In the graphs, the horizontal distance from the origi 
is the radius of the ring while the length of the lines 
ia a moasure of the intensity by visual estimation. 
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The most intense ring of MgO is found, though faint, 
in the pattern of the specimen left in the air at room 
temperature; likewise, the most mtense ring of 
Mg is aeen faintly in the of the specimen 
heated at 400° O. It has fore been concluded 
that magnesium métal is masked with a thm film of 
magnesium oxide (MgO) even at room temperature, 
dnd the film is still quite thin even after heating at 
400° C. Such a thin film, 10 A. or so in thickness, 
protects the metal and keeps it lustrous for a long 
time. ° 

Although it is very difficult to obtain the patterns 
of the aluminium oxides by the reflection method?. 
we succeeded in producing them by making deep 
ditches on the metal. Precisely as in the case of 
magnesium, it was possible to verify that the surface 
of aluminium at room temperature is covered with 
a film of y-Al,O,, while the specimen heated at 500° O. 
is covered with a film of a-Al,O,. 

i ecreai ae iat “pees caps abet 
a ee udes the 


of even a trace of rings belonging to the 


Institute of Physical and 
Chemical Research, 
Tokyo. 


t Preston, G. D. and Bircomshaw, L. L., PHI. Meg. 9B, 654 (1936). 


Decomposition of Hydrogen Peroxide by Catalase 

Tuar the catalytio decomposition of hydrogen 
peroxide by oatalase requires the presence of mo- 
lecular oxygen was demonstrated by a number of 
manometric experiments previously deacribed!. Being, 
however, well aware of certain difficulties in this kind 
of work, we have given a detailed account of our 
methods so that our experiments oould easily be 


The failure by Weiss and Weil-Malherbe* to oon- 
firm our results can only be ascribed to some defecte 
in their experimental procedure and to the fact that 
they have not closely followed the recommendations 
a cee peti Soak 

Our oriticiam® of experiments with luminescent 
bacteria was not solely due to the purely qualitative 
character of this work‘, but mainly to the fact that 
under the conditions of these experiments even a 
90 per oent inhibition of catalase could not be 
detected. 


That the carves of inhibition shown in our peper 
are not of autocatalytic type oan be explained by 
the instability of pure catalase at high dilutions 
(0-0005 mgm. per flask) used in our experiments. 

Moreover, our manometric experimente, which we 
have repeated several times since the publication of 
our paper, are in complete agreement with the resule 
we have obtained from the study of catalase inhibited 
by sodium azide or by hydroxylamine". Both these 
inhibitors combine reversibly with catalase giving 
_ well-defined compounds. 

It is, however, important to remember that free 
catalase and aride- or hydroxylamine-catalase are 
very similar compounds displaying the same general 
properties. Thus, their iron is in the trivalent state, 
they show a typical methsmoglobin-like absorption 
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spectrum, they share the remarkable p of not 
being reduced by a powerful reducer sodium 
ge sh eee they react with hydrogen peroxide. 
ile the reaction SI on catoinos MELOT TET 
peroxide is extremely rapid and therefore i 
to spectroscopic study, that of azide- or hydroxyl- 
amine-catalase is on the oontrary slow praia 
easily be followed spectroscopically. The yo 
this reaction clearly shows that axide-catalase treated 
with hydrogen peroxide undergoes -reduction whioh 
is marked by a distinct change in its colour and its 
i and by the appearance of the 
, shared with other divalent haematin oom- 
of combining with carbon monoxide. On the 
otber hand, the reduced azide-catalase cannot be oxi- 
dixed by hydrogen peroxide although it oan be oxidized 
by molecular oxygen, which in this reaction is reduced 
not to hydrogen peroxide but to water. In this 
respect catalase, unlike many autoxidizable oor- 
pounds, resambles cytochrome oxidase and probably 
polyphenol oxidase which on reoxidation reduoe 
oxygen to water. Axide and hydroxylamine inhibit 
the activity of catalase only, because they slow down 
the reoxidation of ferrous catalase by oxygen. 

Our odnolugion that catalatico decomposition of 
hydrogen peroxide is brought about by 4 constant 
reduction of catalase iron by hydrogen xide and 
its reoxidation by molecular oxygen is ore well 
supported by two inde experimental ap- 
proaches to the problem, namely the manometrio 
and spectroscopic studies of the enzyme. The 
importance of specific inhibitors and of spectroscopic 
methods in the study of enzymes is now uni y 
recognized and can scarcely be over-estimated. In 
very few cases, however, can the importance of these 
methods be so clearly demonstrated as in the study 
of catalase. 

Considering that a pure or even crystalline catalase 
showing strong colour and absorption spectrum can 


` be so easily prepared, the workers! interested in the 


Intimate mechanism of catalatio activity should 
attempt to prepare such an enzyme and to acquire 
thus a first-hand knowledge of its properties. 

The fact that the resulta of our experiments do 
not agree with certain theoretical considarations®” 
concerning the possible mechanism of catalytio 
activity of thia enzyme suggests only that these 


considerations require some revision. 


D. Karas. 
Molteno Institute, E. F. Hartree, 
University, 
Cambridge 
Dec. 13 


+ Kell, D., and Hartree, E F., Proe. Roy. Sec., B, 194, 307 (1938). 
' Weim, J., and Well-Malberbe, H., Narcan, 144, 886 (1939). 

* Keilin, D., and Hartreo, M. F., Kirurs, 144, 787 (1939). 

* Johnaon, F. H., and van Bobouvenburg, Natuk, 144, 634 (1930). 
+ Kalin, D., and Hartree, B. F., Proe. Roy. Soe., B, 181, 173 (1934). 
J., J. Phm. Chem., £L, 1107 (1897. 


Evocation in the Chick 

‘Worx on the evocation of neural tissue in tertebrate 
embryos by chamioally substances has 
hitherto been confined to the Amphihia'. But since 
in the induction of neural tissue in general the chick 
has shown considerable similarities to the newt, 
especially m the inducing activity of ita organizer 
when coagulated’, and in the inducing activity of 
fully differentiated tisaues*, there was reason to `“ 


- 
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believe that it would respond in a similar way to 
chemicals. This was not tested, however, owing to a 
technical difficulty: any implant of dead material 
, becomes surrounded b 


i i is) in the antero-lateral region 
of the aree ida of a blastoderm in the early 
primitive streak stage. This region of the area 
pellucida, together with the adjacent area i8 
then isolated, no part of the pri Hve streake being 
included with it, and tbe is grown in viro 
by Waddington’s method*. At the time of isolation 
no mesoderm is present in this part of the blastoderm, 
and since the primitive streak is eliminated none 

appears in it, 
Controls with no implant formed no neural tiasue, 
and only very occasionally a slight epidermal thicken- 
» provided the antero-medial regio of the area 
lucida was not included. Oontrols of albumen 
alone commonly showed a slight epidermal thickening. 





Evocatiom BY soprom-1:2:5: 8-DIPANZTANTHRACENE- 
MNDO-a-B-SUCCINATE, 
+, IMPLANT; n, MHUBRAL PLATE. 


All the chemical substances tested on the chick 
had previously bean shown to be active in the 
Amphibia‘, One satisfactory evocation of a neural 
Plate was obtained with sodium-1: 2:5: 6-dibenx- 
anthracehe-endo-«-B-succinate (see figure). The 
most usual result with this substance, however, 
was an extension in area of the ectoderm, together 
with a non-neural thickening; the latter varied 
from a histologically epidermal thickening little 

than those found in the controls, to a large 
thickening histologically like early neural tissue. 
One induction, in which, however, the origin of the 
ectoderm is not certainly established, was obtained 
with 1:2:5: 6-dibenzanthracene, which is carcaino- 
tio in the adult fowl’. Styryl 480, very active 
in Amphibia‘, was only slightly more active than 
plain. in the chick. 1: 2-dibydroxy-1 : 2-di- 
a-nephthylacenaphthene was no more active than 
plain albumen. A probably impure specimen of 
naphthalene, of moderate activity in Amphibia‘, 
was the most active substance tried: three good 
evocations were obtained with it. Impure glycogen, 
active èn Amphibia, uoed no neural tissue, but 
* @ very marked proliferation of epidermal cells. 
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As in Amphibia, 
therefore’, the presumptive epidermis, which is the 
indicator of evocating activity, can itself be made | 
to become an active evocator. , a 
The oonclusion from these results is tbat the 
process of evocation is fundamentally similar in 
the chick and in the newt, 


and there are clear indications that the degree of ita 
aa ity to individual chemicals is different from 
newt’s. 


M. 
Strangeways Research Laboratory, 


Growth-stimulating Effects of Extracts of Normal 
Adult Tissues and Tumours 


Im investigations on the physiology of*neoplastio 


growth, the conosptions are often tered that 
the malignant cell has an unusually hi i 
capacity as compared with the normal and that 


neoplastic tiasue is especially rich in growth-promoting 
factors. 

Recent work has shown clearly that the first notion 
is untenable. Studies on tumour tissue growing tw vitro 
have that the growth piped of neoplastic 
cells is not greater than that of normal embryonic 
oella1, Furthermore, as we have recently shown, célla 
from adult organisms grow as well in vitro as those of 
embryos’. ‘These facts make it clear that the dis- 
tinction between normal and neoplastic celle is not 
to be found in any unusual growth potentiality of the 
latter. So long as growth-promoting substances are 
present, cells outside the body behave alike whether 
they origmate from embryonic, normal adult, or 
tumour tissue. 

The conception that neoplastic growth is connected 


and Burrows’, Oarrel‘§, Mottram’, 
Drew’, all of whom demonstrated the marked cell 
growth-stimulating action of extracts of tumour 
tissue. However, since recent experimenta",* have 
shown that extracts ee 
powerful growth stimulators, we thought it im t 
to determine whether the stimulating Ba o 
tumours is in reality ionally high, and whether 
it is greater than that of normal tissue. 

We compared quantitatively the growth-stimulatmg 
effect of extractes of tumour tissue with those of 
normal adult tissue extracts. Cardiaco and smooth 
muscle of chickens were used in the preparation of 


` 
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extracted in four times their volume of Tyrode. The 
resulting extracta were used in their original oon- 


+ 
growth-rate of the colonies was 
measuréd daily, according to the method of Ebeling, 


over a ‘ 

site dete this period. The fibroblast colonies 
in both cases were uniform and regular in structure 
bat the cella growing in tumour extracts were some- 
what more granulated. 

Our experiments showed that the growth-activating 
effect of the sarcoma extract is certainly not greater, 
but on the average rather weaker, than that of adult 
muscle extracts. The mean for the growth-activatng 
effects of the tumour extracts is about 75 per oent 
of the latter. 

The peculiar behaviour of malignant cells in the 
organiam is, therefore, obviously not to be found in 
any unusually high growth capacity of these cella, 
or in any unusually high amount of growth-promoting 
substances in neoplastic tissue. In order to explain 
the autonomous growth of the malignant ocell it is 
necessary to postulate some intrinsic change in the 
mechaniam which in the body normally controls and 
holds in check thia ever-present growth potentiality. 


Details of our experiments will ap elsewhere. 

R. Be Horrman, 
E. TAKENBAUM. 

° L. DOLJIANSKI. 

Department of Experimental Pathology, 
Cancer Laboratories, Seeman 
Hebrew University, 
Jerusalem. 
Nov. 26. 


‘Fischer, A, “Gewebexhehtang”. Muller and Steinicke, Mitnoben 

‘Hoffman, B., B, Goldschmidt, J., and Doljanaki, L., Grow 
238 (187). $ idee 

EE ee ee 


* Trowell and Willmer, E., J. Exper. Biol., 18, 60 (1930) 
H B., Tenenbaum, W., and Doljanski, L., Narors, 48, 
764 01 ); 
Stamen Lodicules in Maire 


AMONG some maize planta (Sutton’s White Horse 
Tooth) originally planted in connexion with other 
work, there appeared one which bore anomalous male 
flowers the morphology of which may be worth 
recording. In the tassel of this plant, in a oconsider- 
able number of cases, the lower flowers in each 
spikelet possessed. only two stamens ; sections showed 
that often both flowers in the spikelet were abnormal. 

A illustrates a spikelet in which flower 1 has three 
‘lodicules’ and three stamens, while flower 2 is normal. 
B shows flower 1 with two ‘lodicules’ (one of which 
is bifid at the tip) and two stamens, while flower 2 
has three ‘lodicules’ and three stamens. In both 
flower Al and B2 the ‘extra lodicule’ is united with 
the anterior stamen towards the base. In flower Bi- 
the anterior part of the bifid lodicule would seem to 
represent the missing anterior stamen. 
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Thus the ‘extra’ lodicule does reas paro 
the ‘missing third lodicule’ of graas flower 
appears to be a replacement of or an outgrowth from 
the anterior stamen, and would come under the 
category of what Arber! has called stamen-lodicules 
and recorded for the bamboo Cephalostachyum, 
where it is also the front outer stamen which most 
frequently becomes lodicular. 


A. 





FLOWER 2 






BIFID 


Small quantities of material, so far as available, 
will gladly be sent to anyone desiring it on receipt 
of stamps for postage. 

Thanks are due to Dr. A. Arber, of Cambridge, and 
to Prof. P. Weatherwax, of Indiana, for their kindness 
in examining and commenting on the material and 
slides. 

Botany Department, 

University, 
Leeds, 2. 
Nov, 21. 


1 Arber, å., “Gramineae II’, Ama. Bat., 41, 56 (1027). 


B. O. SHARMAN. 


l Effect of Suint on Sheep Dips . 

EXPERIMANTS carried out in this Department have 
abown that the addition of wetting agentes to an 
arsenic dip results in a decreased retention of arsenic 
in the fleece; the wetting agent causes the dip to 
penetrate the fleece more readily, but it also facilitates 

i from the fleece after immersion. Saint, the 
water-soluble matter in sheep's wool, is well known ° 
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to have good wetting properties, and this material 
must accumulate in the bath when large numbers of 


dipping of 264 Welsh yearlings at the College Farm. 
Samples of the dip were collected at the beginning 
and end of the dipping; also, observations were 
made on the first and last three sheep through the 
dip, the wool samples being taken from the back. 
The accompanying table gives the resulta. 


of protection 
against experimental 
myiasis (weeks) 


"bale of Roo 


in wool at 
days after 


Ps hae decrease in soluble AsO, 
oontent of whole staple from 
fh to 26th day after 


O-A, 0 51,0 58 | 0:12, 0-28, 0-25 





It will be seen that there is a remarkable difference 
between the sheep dipped at the beginning and at 
the end; this result is not due to the dip becoming 
weaker but to the extraneous material introduced 
during dipping. The ohange in the physical pro- 
perties of the dippmg fluid was mainly due to suint ; 
this material contains a high proportion of fatty 

acids and markedly lowers the surface tension of 
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water. Shortly after dipping, the arsenic content of 
the fleece was considerably lower in the sheep dipped 
last as compared with those first ; also, the 
arsenic disappeared from the fleece more rapidly and 
poorer tection was afforded against experimental 
infestation with sheep maggota (by the method of 
MacLeod"). . 
‘It has long been realized by farmers that the 
dipping fluid becomes leas effective in protecting 


been ascribed to contamination of the dip with dung 
and urine, materials which attract the fly. The 
present resulta suggest that the presence of suint in, 
the bath may be of more importance, since tifs 
changes the physical properties of the fluid and 
resulta in a smaller and leas stable deposit of eerie 
in the fleeoe. Further work is in p 

methods of preventing the deleterious feo aur sie 
in the Ing bath. 

This ing at the College Farm was carried out > 
ss ire Cotas wu ihep a clevogt Hull deese, ted the 
animals were small and in poor condition after a 
hard winter. Higher concentrations of suint probably 
occur at larger dippmnga, especially of lowland sheep 
in good oondition. 

R. P. Hosson. 


Department of Agricultural Zoology, 
School of Agriculture, 
University College of North Wales, 

r. 
Deo. 7. 


i MacLeod, J., Peraniology, 29, 626 (1937) 


Points from Foregoing Letters 


Ix spectrophotograms of the auroral spectrum 
taken on October 18, L. Vegard has observed great 
enhancement of two lines comoiding with the two 
well-known lmes of the hydrogen spectrum. This 
indicates the occasional presence of considerable 
quantities of hydrogen in the auroral region, which 
are due possibly to ‘hydrogen showers’ from the 
gun. 

A. B. Wyse discusses the interpretation of a faint 
band at about 4932 A. in the spectra of Nova Herculis 
(1934) and of Nova Aquilsw (1918). Radiation from 
nebulss in this region is probably due to oxygen. On 
the other hand, that from nove is believed to be due 
to nitrogen. 

I. Titaka and 8. Yamaguchi submit electron 
diffraction photographs of specimens of magnesium 
at room tem and at 400° 0. These indicate 
that magnesium after polishing with glass paper is 
covered by a thin film of oxide even at room tem- 
perature. A film of oxide also appears to exist on 
aluminium, but no trace of a film was found on 
beryllium. 

M. Abercrombie has shown that evocation of neural 
tissue by chemical substances, including carcinogens, 
is possible in the chick embryo. Coagulated pre- 
sumptive epidermis is also an evocator. The process 
of evocation in the ohick is fundamentally similar to 
* that in the newt, though the degree of reactivity of 


the former to individual chemicals is differant from 
the newt’s. 


R. 8. Hoffman, E. Tenenbaum and L. Doljanski 
find that the activating effect of Rous sarcoma 
extracts on the growth of fibroblast cultures in 
vitro is not greater than that of extracta of normal 
adult tissue. The significance of the facts that neo- 
plastic tissue has neither an unusually high growth- 
capacity nor an unusual wealth of growth-promoting 
agent as compared to normal tiasue, and their bearing 
on the behaviour of malignant cells in the organism, 
is discussed. 

Anomalous male flowers of maize (Sutton’s White 
Horee Tooth) are described and illustrated by B. C. 
Sharman, where the anterior stamen is replaced 
by or arising in association with a third ‘lodicule’, 
akin to the stamen-lodicules described by Arber for 
Cephalostachyum. 

Suint, the water-soluble material in 3 wool, 
has good wetting properties. Observations R. P. 
Hobson suggest Phat accumulation of suint in the 
bath during dipping has a pronounced effect on the 

hysical properties of arsenic dips ; this results in a 

ower content of arsenic in the fleece and poorer 

rotection against infestation by sheep maggots. 
Work i is in progress with the view of finding methods 
of preventing the deleterious effects of sumt in the 


dippmg bath. 


+ 
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RESEARCH ITEMS 


India and Crete 

` e A smonanrry between pottery found at Maniyar 
Math in Rajgir, southern ia, and finds in Orete is 
. by J. G. Aravamuthan in Man of December 
1989. -The Indian pottery veesels are attributable 
to an age roughly anterior to the Christian era, and 
are said to bear spouts varying in number from four 
to twenty, ee eee On 
‘the spouts were 

sioves, animals, eto.’’. 
terra-cotte images of hooded snakes and s large stone 
alab contammg a number of hooded figures. Mani 
Naga was the protector and rain-giver of Rajagirha. 
The name of the god implies association with the 
serpent. Finds in Crete reeambling the Indian vessels 
appear to be adaptations of dram-pipes, on which 
the representation of snakes moulded in relief m 
certain instances points to their use as places of 
refuge for enakés, while cups on the outside might 
be used to supply them with milk or other refresh- 
ment. In another type a make is coiled around a 
naturally formed honeycomb. In stil another a 
` snake peeps into the mouth of the Jug. Several show 
snakes or peeping into a cup. The earliest 
known of this class is a veeel in the form of a famale 
with snakes Ing round the neck. The Cretan 
vessels are thus multifarious in form and have 
evolved into a number of varieties. The Rajgir 
spouted and perforated vesvels embody features 
Goad inl orio don Olbee of tiem: Gacodiee: The link 
between India and Crete seams evident, but beyond 
relation to a snake cult and a necessary connexion 
with bringing down rain, the purpose ia obecure. 


Volcanic Action in Minoan Crete >` 


Sia ARTHUR Evans has that the catas- 
trophes which archwological research has revealed 
overwhelmed the Cretan palaces of the Minoan 
civilization were caused by earthquakes. An alterna- 
tive theory that they were due to volcanic action 
from the island of Thera similar to the osion of 
Krakatau in 1888, mid ie Mila teat Ml 
in Antiquity of Decamber. The ground for this 
suggestion is the result of a recent excavation on the 
alte of Amnisos, a settlement an the coast of Crete, 
destroyed at the same time aa Nirou Khani, Malia, 
Gournia, Zakro, and perhaps others. At Amnisce 
one of the quite near the sea, at the 
deeper levels was buried under a maas of pumice 
stoné and sand, and a square pit inside the building 
was full of pumice stone. A reconstruction of the 
catastrophe suggests that sea waves broke over the 
building and carried it away almoet to ita foundations. 
It was abandoned and later the north breezes brought 
the pumice stone from the voloano. This receives 
support from the fact that the pieces of pumice were 
‘Vie ee ee a At the 
“Villa of the Freaooes’” higher up the beach there 
was no pumice, but the walls had collapsed in a 
remarkable fashion due to some tremendous natural 
force—surely the waves after an ion. It has 
been pointed out that much additi support from 
excavation on selected sites would be necessary to 
convince archwologists generally of the truth of this 
explanation. 


Toxicity of Indens 

THs destructive action of heavy coal tar naphtha 
on the bed bug appears to depend on the 

of unsaturated constituents, especially indene 
. The high price of this hydrocarbon prohibits 
ita Dae on a soale, but the indene content of 
naphtha can be increased without unduly raising the 
cost, and information concerning the toxicity of 
indene to man is therefore desirable. G. R. Cameron 
and Cecile R. Doniger have investigated ita toxic 
affecta on rats, mice and guinea pigs, and find that 
in high concentration or on admmustration of large 
amounts it causes necrosis of organs auch as the liver 
and spleen. Indene cannot therefore be regarded as 
a highly noxious agent ; but the authors consider that 
& limit should be imposed on the indene content of 
such insecticides as heavy coal tar naphtha (J. Path. 
and Bact., 49, No. 3, 529). 


Control of the Potato Root Eelworm 


Aa i ce a 
the Albert 


potatoes were planted in 


moved from the soil. No effort was made to remove 


the roots ofthe planta as tbis was found to be un- 


necessary. After removal of the trap crop 


turnips were sown in the plots. In 1989 very 
good crops of potatoes, showing no obvious over- 
PO ee ee 

plota which had been trap-cropped 

im 1938. Control plots exhibited ioal severe 
symptoms of eelworm infestation. urther ex- 
periments demonstrated that the removal of two 
successive trap im one season did not produce 
markedly better results than the removal of one 


trap crop. Experimente are proceeding on a larger 
fleld scale. 


Trisomic Nicotiana 


T. H. Goodspeed and P. Avery (J. Gen., 38, 381- 
458 ; 1939) have given an acoount of the trisomic 
and other types found in Nicotiana sylvestris. 164 
trisomio planta including eleven different 
21 tetrasomice, 45 double trisomics, 13 triple trisamios 
and 30 variant trisomics have been found in about 
9,000 plants. These have arisen from irradiation by 
X-rays, from plants homozygous for gene causing 
asynsapeis, or from the cross triploid x diploid. The 
morphological of the trisomics are 
described, while presence of an extra fragment 
also has a characteristic effect effect. Transmision of the 


and their relationship to nucleolus ee 
described. The somatic expreasion of diploid N. 
sylvestris representa an interaction of the various 
growth rates of organs and tissues which diffetentiate 
the primary trisomios. 
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Breakdown ın Stored Plums 


ISTARNAL breakdown is common in plums stored 
for protracted periods at low tem The 
variety Monarch, which is particularly susceptible to 
this type of trouble, has been studied at various 
storage temperatures by W. H. Smith (J. Pom. and 
Hort. Sot., 17, 284; 1939). The fruit, which was 
‘pre-climacteric’ at the time of picking, was divided 
into ‘more mature’ and ‘leas mature’ batches and 
stored at seven tem between 65°F. and 
31° F. Samples were removed from store at intervals 
of seven days and cut open for examination. Greater 
maturity ab picking had the effect of advancing the 
time of the first a and maximum develop- 
ment of physiological breakdown. The relative 
amounts of breakdown at different temperatures 
were unaffected by differences of maturity. Maximum 
breakdown after 14-21 days of storage occurred at 
medium temperatures. After longer periods higher 
maxima occurred at progressively lower temperatures. 
The minimum percentage of breakdown always 
occurred at 34° F., the amount rising rapidly at both 
lower and higher temperatures. E N 

of injury, appearing as ‘internal browning’ Ea 
‘jJellying’, were recognized. At 45° F. and above, the 
plums are susceptible only to jellying, this type of 
mjury falling to nil with rise of temperature. At 
34° F. and below, they are susceptible only to 
browning, susceptibility increasing rapidly with 
reduction of temperature. Between these tempere- 
tures both types of injury may occur in the same 
plum or different plume m the same batch. 


Rose Propagation 


Rosm cuttings generally root with considerable 
difficulty, yet little work on propagation by stem 
cuttings has hitherto been undertaken. Dorothy 
Brandon (J. Pom. and Hort. Sot., 17, 288; 1989) has 
studied the differences in rooting properties of a largo 
number of members of the genus and the effects 
of various treatments to encourage rooting. The 
suggestion that high starch content is correlated 
with easy rooting has been likewise examined. Hard- 
wood cuttings of twenty-six species and varictias 
were taken at intervals throughout the winter, the 
highest percentage of rooting being obtained in the 
period October-December. June was found to be the 
best time for i softwood The effecta 
of treatment with ethylene ohlorhydrin, thio-urea, 
sodium nitrate, glucoee, and indolyl acetic acid were 
tried. The two latter moreased rooting slightly 
whilst the two former substances depressed it. No 
treatment was found to give results sufficiently 
berieficial to be of ical value. Fluctuations in 
starch content durmg the season varied according 
to species and variety, botanically related species 
and varieties falling into the same groups. Starch 

ut the winter in some species and 
diss in others. No oorrelation was found to 
exist between the starch content of cuttings and 


facility of rooting. 


Kernel Smut of Sorghum 


A sMuT disease of the um plant causes 


damage in Egypt, but Dr. A. F. Hil-Helaty has recently 
shown. that it can be controlled at negligible cost by 
ripe pied ape pias lit Sd nla fungicide 
(“Studies on the Control of ut of Sorghum”. 
Min. Agrio. Egypt, Tech. and Sal. Service Bull, 238. 
Govt. Prees, Bulfig, Oairo, 1939. P.T.8). The disease 
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is caused by the fungus Sphacelotheca Sorghé, and is 
usually most severe upon early so of the host 
crop. The range of temperature within which both 
grain and fungus spores will germinate is wide in 
the months of April and May, but becomes narrow 
in June and July, being so limited in the latter month 
that the disease is rare. ‘Herati’ sowing, where the’ 
soil has a considerable water content when the seed 
is sown, favours the parasite more than the ‘Afir’, 
method of sowing in dry soil which is irrigated later. 
Control was obtained by treating the seed with 
organic mercury germicides, either 2-5 or 5 gm. of 
agrosan G per kilogram of seed, or a 1-2 per cent 
solution of uspulun or i An interesting 
effect was demonstrated with sulphur and oopfer 
carbonate, the toxic effect of which was increased by 
using soul filtrate in place of distilled water in the 


preperation of fungicidal liquid. 
Composition of Ancient Greek Bronze Coins 


A Lona monograph by E. R. Caley on “The 
Composition of Ancient Greek Bronze Ooins’’ con- 
tains a large number of analyses and four plates of 
microphotographs (Mem. Amer. Phi. Soo. 11). 
One interesting general result of the study is the 
variation in the proportion of tin and lead in the 
bronzes, the amount of lead increasing in the more 
debased coinage of later periods. The author dis- 
cusses the probable causes for this varying ratio. 
Re-melting old coins with lead was one cause; others 
were the technical requirements of minting, adverse 
economic conditions, disruption of trade by wars, and 
soarcity of tin. The study is of considerable archmo- 
logical and historical, as well as chemigal interest. 
It is published at 2.50 dollara by the American 
Philosophical Society, Philadelphia. e 


Stereochemistry of Complex Inorganic Compounds 

Taa reaction of dichloro-diethylenediamine oobaltio 
chloride, [Coen,0!,}Cl, with potassium and silver 
carbonates was the first example of the Walden 
inversion in the fleld of inorganic complex compounds, 
the Lform being converted into the d-form of the 
carbonate compound, [Coen,00,}Cl, in the case of 
potassium carbonate, and the d- or forms of 
[Ooen,CO,],CO, in the case of silver carbonate. 
J. O. Bailar and J. P. McReynolds (J. Amer. Oham. 
Soc., 61, 3199; 1989) have now prepared two 
E EE AS forms of the propylenediamine 
und [Copn,00,],00, by a Walden inversion 
Saa aa Rotatory dispersion curvea for these and 
for eis-dichloro-di-ł- ylene-diamme cobaltio oar- 
bonate, by comparison ‘with the curves for the 
analogous diethylenediamine series, lead to a deter- 
mination of which of the two io cashonats forms 18 
obtained by an inversion about the central cobalt 
atom in the latter case. It is further that 
the mechanism of the ion of the two forms 
of the carbonato complex is as follows: The non- 
inverted form is uced through the preliminary 
displacement of Ol ions in the ow-dichloro-di-t- 
propylenediamine cobaltic chloride by water mole- 
a followed by displacement of H,O by OQ, 
whilst the inverted form is by direct sub- 
atitution of CO, for Cl withm the sas esas Hither 
form could be produced with silver carbonate alone 
or potassium carbonate alone by varying the experi- 
mental conditions, and the inverted form i fowm of carbonato 
diethylenediamine cobaltic carbonate was produced, 

for the first time, by using potassium carbonate. 
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RECENT RESEARCHES ON EARLY MAN 


'MODERN Man’ IN EASTERN ASIA 

Upper Oave’’ of Choukoutien, discovered 
1980, and excavated m 1983 by Mr. 
C. Pei, is situated at the top of the hill 
t 175 m. above sea-level, opening to the 


z 


and north-east side of the hill. It repre- 
sents a dissolution cavity in the origi lime- 
stone massif and is completely ted from the 


Sinan beds except at the entrance and at the 
bottom of the so-called ‘lower recess’. It seams, 
therefore, that at the time of Smanthropus, the cave 
was not accessible, but was reopened later in Upper 
Palsolithic times. The deposit is quite different from 
that of the Sinanthropus cave, being a grey loam 
intermixed with small angular limestone fragmenta. 
In it was discovered an unimaginable wealth of bones 
of foasil animals: hares, deer, tigers, bear, hysna, 
ostrich and representatives of other genera. 

The remains of at least seven human individuals 
were found with a interesting series of archso- 
logical objects. Both faunas and geological conditions 
assign the finds of the Upper Cave to the Upper 
Palwolithic. With the exception of the finds in 
Palestine, no similar discovery has been made any- 
where in Asia, and interest turns at once to the 
charactereof the human remains, which Prof. Frans 
Weidenreich considers ‘‘of the greatest i 
for . . . the racial history of entire md”, 

Although seven individuals are ted, three 
r afford evidence of physical appearance. 

are too tary for that purpose, 
a eee E resumed belonged to 
one family, had suffered a violent death ; although 
the presence of hmmatite pomts to the ritual of 
burial, either the bodies were violently disturbed, or 
were dismembered before burial. 

Analysis of the characteristios of the three akulls 
sufficiently complete for evidential value in this 
connexion leads f. Weidenreich to the conclusion 
that whilé the skull of the male adult, an old man 


‘nore than sixty years of age, bears same resemblance 


to European skulls of the Upper Palmolithic Cro- 
Magnon, Oberoassel or Mechta, it is more primitive 
in the development of the supra-orbital region, and 
ithe lowness of the brain-oase. Of the two females, 
however, one in its hypesacrocranial character and 
certain other features presenta the appearance of 
Melanesian affinities, while the second is Kakimoid. 
Viewing the characters of the male skull in the light 
of these findings, it is possible to regard it as a 
primitive Mongoloid. , 

The occurrence of these three types among members 
of a single primitive group or family suggests that 
the mixture of types is not & of the oon- 
ditions of modern civilization, but that at an early 
stage of evolution individual variations appear which 
become fixed as a result of the dominance of certain 
features and of isolation. Hence the conolusion is 
reached that the ten to breed .and cultivate 
unitary groups correspon. ding to the suggestion of the 
theory of 
conditions, a later aoquisition. 


IN CHINA. 


races’ does not represent primary. 


IT 


THe Upper Cave INDUSTRY OF CHOUKOUTIEN? 


The cultural evidence of the existence of man of 
Upper Palmwolithic age on this site has been studied 
by Mr. W. O. Pei, who discusses the objects collected, 
the techniques of wor ip, the character of the 
culture, and the relationship of the Upper Cave 
culture with that of Europe. 

Objects collected. Among stone implements the 
choppers are remarkable. A great number of water- 
worn pebbles and boulders have been found, but 
only a few have bean worked. A good example is a 
green stone which has been knocked into shape with 
a few heavy strokes, making a blunt edge on one 
part of the pebble, for use as a ch or hammer- 
stone. Other implements are made of flint 
or quartz flakes. ‘Bipolar’ implements made of vein 

are very similar to tbose associated with 

though geologically much later. Of 

bone ta, one bone needle, broken just at the 

eye, was unearthed ; also a polished antler of a deer 

(Cervus elaphus), of which the surface is scratched 

all over and highly polished ; it resembles the biton 
de commandement but is without the perforation. 

Of ornamental objecta, the most important and 
characteristic are the beads, made of calcareous 
limestone, at undetermined. One face is 
caused by , and on the other side a hole has 
SOV far Par pd le Ara eer 
the part not reached by drilling has been struck off. 
The seven beads collected have all been painted red 
with hamatite. They were found near one of the 
female skulls. 

Four bone pendanta were collected. They are 
made, apparently, of the bones of big birds, and are 
highly polished and hollow inside. On the surfaces 
of all are transverse grooves, at present not under- 
stood, A perforated pebble is of some igneous rock. 
It is water-rolled, but one surface seems to have bean 
ground to a certain extent. The perforation was 
made by drilling from two sides. The perforated 
marine shells belong to a species of Area now found 

lentifully along the China coast. A large hole has 
ee eer A 
The margin is also rubbed. The supra orbital bane 
of a very large fish, possibly more than three fest 
long, of the carp family, has a small perforation made 
from each side of the bene. It is a uni find on 
an Upper Palmolithic site, whether in China or in 
Europe. All these evidently were elementa of a neok- 
lace. Vertebre of fish found in association with 
archsologioal objects, though showing no trace of 
human handiwork, may also have been used as a 
Bosh late. Cr cremate, Gs, they Raye) navural pare? 

The most abundant and characteristio objecta, 
however, are the canines of deer or small carnivores, 
with perforations. Of these, 125 have been found, 
among them some tena being painted red. The 
ae Gee ee 
not by drilling. Often they were found in series, and 
abrigosiy represent parta of necklaces Òr other. 
ornament. 
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Working techniques. ‘These comprise polishing, Though of the daily life 

, drilling, scratching, rubbing, and colouring. nothing is known, pieces -ef charcoal and layers oft 

In reference to this last, pieces of hematite have ashes full of free carbon imply the use of fire, while 

been found showing traces of scratching. fish vertebra point to the practice of fishing, though 
Oulture : (1) Burial customs. The Upper Cave was no harpoon or hook has been found. The 


\ 
( 
( 


evidently a burial cave in which the remains were 
disturbed by animals. Of the mode of burial nothing 
is known beyond the fact that a quantity of hamatite 
powder was scattered around the dead. 

(2) Oommusntoattons. Upper Paleolithic man of 
Choukoutien had relations over a wide area extending 
150 kilometres to the north, 350 kilometres to the 
south and 200 kilometres to the south-east. The 
indications are marine shells from a sea-coast, of 
which the nearest point is now 200 km. to the south- 
east; hematite, -grained and oolitic in struo- 
ture, iron ore of this nature bemg known only in the 
district of Lungkuan, about 150 km. to the north, 
with high mountain ‘ranges intervening; the big 
lincoid shell found at the present day only on the 
south bank of the Yellow River, 350 km. or more 
to the south. 

(3) Clothing. The suggestion of the bone needle 
is the sewing of cloth, while perforated objects point 
to the passing of string for a necklace ornament. 
The inference is that some type of clothing with 
ornaments was in use. 


” 


of teeth of deer, fox, badger, and pendants of the 
bones of a big bird suggest that these animals may” 
Rave been hunted. 
_ Comparison with Rurops. As there is no material 
in China for comparison, no chronological supooesigp 
can be established. Geologically, the oulture is oon- 
temporary with the Grand Loess of North China, 
that is, late Pleistocene, and as such comparable 
with the Upper Palwolithic of Europe. The technic 
of soratching instead of drilling in perforation ia a, a 
primitive than either Magdalenian or Aurignacian ; 
but at the same time, the technique of fashioning 
beads, the grinding, drilling, polishing, show that the 
culture could scarcely be more primitive than Mag- 
dalenian. Hence, though geologically contemporary 
with either of these cultures, the cultural relation 
remains an open question. 
1 Weldenreich, Franz, “On the Harltest of Modern 

Mankind recovered on e 

Mankind recovered on, tno Goll of Asia”, Peking Natural 
: a i y, Oa the Upper Oave Industry.” Peking Natural History 
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THE VICTORIA FALLS HYDRO-ELECTRIC SCHEME 


HE Victoria Falls and Transvaal Power Company 

has recently completed a very successful hydro- 
electrio scheme at the Victoria Falls on the Zambezi 
River. About thirty years ago a proposal for supply- 
ing the Rand with power from the Victoria Falls was 
projected. The overhead transmission line was to be 


700 miles long and the 150,000 volte. 
Although owing to technical difoulties this project 
could not be realized at that time, yet the Power 
Company retained ite right to develop the r at 
the Falls, so that if methods of tranamission were 
improved and developed it might become oom- 
mercially feasible at a later date. The scheme that 
has just been completed is the first outoome of that 

. It is especially interesting owing to the 
fact that it is completely automatic. 

An article by Mr. H. L. Bazalgette giving a full 
description of the station is lished m the Osctober— 
December issue of the Mnglish Nleatrio Journal, the 
contractors being the English Electric Co., London. 
The generating station is situated m the third gorge, 
known as the ‘Silent Pool’, at a hairpin bend in the 
river about two miles downstream 
Tt contains two 1,000 kilowatt, automatically oon- 
trolled unite, the of which is to generate 
power for transmission over a distance of about seven. 
miles to the town of Livingstone, until recently the 
capital of Northern Rhodesia, and also over a distance 
of about two miles to the Falls Hotel which, with the 

ing station itself, is in Southern Rhodesia. 

In 1986 a comprehensive contract was placed with 
the English Electric Company for the power station 
and substation equipment. On March 17, 1938, the 
new station waa opened by the Governor of 
Northern Rhodesia, who by simply pressing a button 
started tp the first unit under automatic control. 
” In addition to the two purposes mentioned above, the 


plant will be able to supply any amall sindustries 
arising around the town of Livingstone, which ma 
eventually become the coentre of an aotive industrial 
area. 

The climatic conditions are damp and tropical and 
were exceptionally trying for the erecting staff, the 
engine room temperature rising at times to 110° F. 
Owing to the fact that the site is a famous beauty 
spot, great care was taken by the Power Company 
in South Afrioa to obviate disfigurement, and this 
has been done so successfully that the power station 


, and penstook are practically hidden by vegetation 


from passers-by. Beyond a daily visit of inspection, 

the station runs automatically and is unattended. 

From the point of view of health the situation of the 

station would be unsuitable for the prolonged attend-- 
ance of an operating staff. ° 

Automatic devices are introduced which give pro- 
tection from sustained over-current, over-voltage, 
over-speed, alternator field failure, internal -faulte, 
overheated bearings, oil failure and if it takes longer 
than the normal starting time. Any of these would 
automatically cause the unit to shut down and the 
main oil switch to ‘trip’. 

The erection and placing into service of the plant 
was carried out by C. G..T. Clarke, who spent fifteen 
months on the site. A very interesting and sciantific 
account of the Victoria Falls, written by him, is 
quoted in the Journal. It was carried oub in oo- 
operation with the Survey Department of the 
Northern Rhodesia Government. Between the Main 
Falls and the Devil’s Cataract there exists a small 
valley hitherto unseen by man which presenta a 
splendid spectacle of beauty with ita carpet of 
maidenhair fern and overhung by evergreen trees. 
The spray from Devil’s Cataract there serves the 
glade as a natural water-can, and the water dropa 


x 


own 


7 ; ; 


as in the brilliant sunshme which penetrates 
the trees. At the bottom of the Devil's Cataract 
the great pool is always kept in a very turbulent 
state by the oever-falling torrent, creating waves at 
least two feet high on the far aide of the pool, while 
the spray rises far above the precipitous sides and 
\eproduces brilliant rainbows by day- or by night at 
moon. The wedge-shaped crevice cutting into 
Cataract Island gives clear evidence of earthquake 
ewfotivity and could not have bean caused by erosion 
of the hard basalt rook. By descending hand over 
hand by means of a rope attached to a tree on the 
iio ae E S T egal cara 
and his assistant got to the bottom of the abyss. 
“°—They obeerved that at the base of the Falla chasm 
the strata are vertical and run parallel to the Falls, 
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yet the 300 ft. of basalt comprising the perpendioular 
face of the Falls appears to be in five distinot layers 
in the horizontal plane, each layer being a shade 
different in colour. They swam across the pool beyond 
the base of the Eastern Cataract after convincing 
themselves that no crocodiles were present. They 
explored the entire base of the Falls for the first time 
and state definitely that no traces of animal remains 
were seen. 

With the help of the chief surveyor, Mr. Younger, 
twelve careful readings of the height of the Falls 
were taken. The maximum height was found to be 
355 ft., and this spot is at a place on the west side of 
the “Arm Chair”. Devils Cataract has a drop 
of 200 ft., while the Eastern Cataract ia 282 ft. 


high. 


ELECTRICALLY -MANUFACTURED STEELS 


PAPER on electrically manufactured steels by 
H. B. Sieveking, of the Central Electriaty 
Board, origmally allocated for reading before the 
Institution of Electrical Engineers on November 28, 
has circulated owing to the decision not to hold 
meetings for the time being. He first gives a de- 
scription of the two principal types of electric 
furnaces used ; the main products are next discussed 
from a metallurgical point of view and the advantages 
and disadvantages of the two types of furnaces for 
meeting ifilo requirements are reviewed. 

For the manufacture of steel two types of 
furnace have been developed—the aro and the 
high-frequency induction typer. The low-frequency 
type is rarely used nowadays. Arc furnaces are used 
for melting or for keeping molten metal hot. Generally 
they are of the vertical 8-phase 3-electrode type. 
The furnace comprises a refractory hearth which may 
be of ‘basic’ (for example, magnesite, MgO) or ‘acid’ 
(for example, allica 8i0O,) material as required and in 
whicH the charge is placed. The necessary heat is 
, obtained by electric arcs formed between the charge 
‘and the electrodes which project through the roof 
in triangular formation. In general, an acid lining is 
cheaper but this of lming is ‘dead’, that is, it 

. does not allow of impurities being removed from 
the bath. The more expensive besio lining, on the 
_otber hand, is suitable for refining. The position 
of the electrodes is adjusted either by hand or 
sutomatically. Hand adjustment is simple but is 
apt to give rise to violent fluctuations of power. 
Some form of automatic control, consisting of an 
electric motor, or a hydraulic servo motor on each 
electrode, is to be preferred. A special transformer is 
used with special tappings which allow of a voltage 
variation from 60 to 250 d service. The 
size in practice will usually a charge of about 
80 tons. There is ane in use in America which has 
six arce and will take a charge of 100 tons. 

There exist to-day a very large number of alloy 
eteala, some of which present manufacturing diff- 
culties which can only be overcome in an electric 
furnace. Jet us firat consider the high-frequency 
furnace. (Basi very: than walle Gal it ta poai 
to get through about fifty charges without 
area This corresponds to about one week’s work- 

The advantages of this type of furnace are: 


the absence of oxidixing atmosgphere, no carbon pick- 
up, suitability for intermittent operation and high 
temperatures are obtainable. The disadvantages are 
ita high capital cost and limited capacity. It is known 
that an aro furnace load is such that with a good 
operating power factor the short-circuit current 
swings to be taken on the mains will not exceed twice 
full load. The swings usually ooour in the first half 
of the melting period. In Great Britain until 1934 
the proportion of electric steel waa nearly constant, 
with two well-marked exoeptions in 1918 and 1926— 
the last year of the War and the year of the 
General Strike respectively. Since 1934, whioh 
corresponds to a period first of trade depression and 
then of rearmament, there has been a steady increase 
in the proportion. 

In the United States the electric steel follows very 
closely the total output of steel. The United States, 
Germany and Great Britain stand respectively first, 
second and third m regard to total output, but sixth, 
eighth and ninth in respect of proportion of electric, 
steel produced, being above only Luxembourg and’ 
Belgium. The countries ucing the greatest pro- 
portion of steel electri are Italy and Sweden— 
countries rich in water power and poor in ooal, and 
only standing seventh and eleventh ın regard to total 
output. The world output of electric steel is about 
3 per cent of the total, but if Italy and Sweden are 
omitted the proportion is only 2 per cent. From 
the tables given in the paper it is evident that in 
Great Britain the term electric steel must be confined 
at present to steels which have a high selling price. 
The weight of finished steel used to-day is far higher 
than that required in theory as engineers use a high” 
factor of safety. With ordinary steel the material 
structure is not uniform and therefore the atrength 
of the weakest point must be guesaed and the steel 
dimensioned socordingly. An electric steel, on the 
other hand, has a very uniform structure and it uld 
therefore seem possible to reduce the facter of safety 
at least by an amount sufficient to make the total 
oogt of the steel requirements the same whether the 
steel is manufactured electrically or by one of the other 
methods. It is undoubtedly along these lines that 
geome countries are working at the present time in 
order to reduce their internal steel consumption to 
a minimum. , 
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